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ABSTRACT
Objectives Handwashing is known as the most preventive 
method for various infectious diseases. Health authorities 
have conducted various campaigns and public relations 
targeting the general population but few evaluations 
of these long- term interventions. This study aimed 
to investigate the association between experience of 
educational events or public relations (EXEP), attitude 
towards the effectiveness of handwashing (AEHW) and 
handwashing practice (HWP).
Setting Using a population- based cross- sectional 
study with a complex sample design, we explored the 
response outcomes of handwashing. Those outcomes 
were collected biennially using Community Health Survey 
among the years 2013, 2015, 2017 and 2019. We applied 
multivariate logistic regression for the association among 
sociodemographic factors, health conditions, EXEP, AEHW 
and HWP.
Participants Total participants residing in Seoul were 
23 139 (men 44.2%), 23 004 (men 44.4%), 22 955 (men 
44.8%) and 22 930 (men 43.9%), in 2013, 2015, 2017 and 
2019, respectively.
Results Overall, participants with EXEP are more likely 
to be women, aged between the 30s and 60s, and with 
a higher educational level. Particularly, participants with 
EXEP had an increased association with HWP (OR 1.21, 
95% CI 1.19 to 1.33) and AEHW (OR 1.50, 95% CI 1.38 to 
1.63). In addition, AEHW also had an increased association 
with HWP (OR 1.67, 95% CI 1.53 to 1.81). The mediated 
effect of AEHW to HWP is not determined evidently.
Conclusion The results showed that EXEP is positively 
associated with HWP and AEHW among community- 
dwelling people. Our results confirm that educational 
activity can lead to more pronounced behavioural changes 
only when it forms a positive attitude.

INTRODUCTION
Handwashing is widely accepted as a primary 
method to prevent infectious disease by 
dismissing the spread of pathogens.1–6 Occu-
pational handwashing came to be empha-
sised by WHO and other health authorities 
because contaminated hands of healthcare 

providers are a primary source of pathogenic 
spread.3–5 Hand hygiene is the single most 
important practice in the reduction of the 
transmission of infection among workers in 
the healthcare setting.

Furthermore, hand hygiene is a vital 
method to apply non- pharmaceutical inter-
ventions. An open- label randomised study 
conducted in the UK suggested that an 
internet- delivered handwashing intervention 
reduced the number and severity of respira-
tory tract infections among both the partici-
pants and their households.6

Korea Disease Control and Prevention 
Agency (KCDC (predecessor of KDCA) had 
conducted two surveys for handwashing. The 
one was national education programmes and 
publicity campaigns through the National 
Handwashing Campaign Center from 2005 
to 2012 and four awareness surveys carried 
out from 2006 to 2011 to evaluate the 

Strengths and limitations of this study

 ► We applied Knowledge, Attitude and Practice the-
ory to evaluate handwashing effectiveness for the 
community- based interventions.

 ► We found consistent outcome that the experience of 
educational events or public relations raised a posi-
tive attitude towards the effectiveness of handwash-
ing and handwashing practice in daily life among the 
community- dwelling people.

 ► Although the association was varied according to 
sociodemographics and health status, the partici-
pants who believed in the preventive effect of hand-
washing on infectious diseases were more likely to 
practice handwashing frequently in their daily life.

 ► Educational activity related to preventive behaviour 
is likely to lead to more pronounced behavioural 
changes when accompanied by a positive attitude 
and belief of its effectiveness.
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programmes. The other is the 2013–2014 National Hand-
washing Surveys.7 As a result of the national awareness 
survey, participants answered that they used soap and 
detergent to wash their hands an average of 6.6 times a 
day among adults. That was a good increase from 4.8 in 
2006.8 Then, handwashing was strongly recommended as 
a self- hygiene application during pandemics of respira-
tory infectious disease such as H1N1 influenza9 or Middle 
East Respiratory Syndrome (MERS)10 11 in Korea. During 
the pandemic of H1N1 influenza in 2009, WHO recom-
mended handwashing as a self- preventive method.3 12 
MERS pandemic occurred in South Korea in 2015 and 
handwashing was strongly emphasised in terms of a self- 
preventive method.10 11 13 Even so, in terms of commu-
nity health promotion, its effectiveness has not been fully 
investigated. Most studies regarding the effectiveness 
of handwashing are centred on children, mostly within 
a school environment14–16 or low- income and middle- 
income countries.17

Therefore, we studied whether the experience of 
educational events or public relations (EXEP) raised a 
positive attitude towards the effectiveness of handwashing 
(AEHW) and handwashing practice (HWP) in daily life 
among the community- dwelling people. A series of ques-
tions related to handwashing is based on the ‘Knowledge, 
Attitude and Practice (KAP) theory’.

The survey with KAP theory figures out knowledge, 
attitudes and practices on a specific topic and is useful 
to plan or evaluate interventions in the community. In 
general, a KAP survey is repeatedly conducted before 
and after a project and is used to evaluate its effective-
ness. In the KAP model, knowledge goes beyond simply 
knowing to refer to the acquisition, maintenance and use 
of information and technology.18 Attitude is an acquired 
element of each individual and includes all of cognition, 
affect, sense and behavioural tendency.19 Those three 
pillars are connected to each other. However, when evalu-
ating interventions (mainly educational programmes for 
a behavioural change) to bring about changes in health 
behaviour, we can build a logic model of the results by 
arranging these three elements in stages. Accordingly, 
we set the logic model considering the hierarchy of the 
outcomes among EXEP, AEHW and HWP.

This study aimed to investigate the association between 
experience of EXEP, AEHW and HWP.

MATERIALS AND METHODS
Study design
Community Health Survey (CHS) is a population- based 
cross- sectional survey with a complex sample design. CHS 
data provide individual- level information on health status 
and its determinants by the municipal community.20 
KCDA, in conjunction with public health centres, began 
periodically CHS in 2008. Nationwide participants (≥19 
years) were sampled with stratification of community 
and house type. The data are collected using computer- 
assisted personal interviews. For the personal interview, 

the survey questionnaire is asked to participants. The 
reference period of questions varies from a week to a year.

Study population and setting
Among the nationwide participants (≥19 years) of CHS 
collected under the complex sample design, study partic-
ipants for this study are restricted to adults residing in 
Seoul. The purpose of participants’ restriction is due to 
social consistency and demographic homogeneity for 
the entire study period. Accordingly, approximately 23 
000 participants were recruited per survey. The personal 
hygiene section including handwashing was introduced 
since 2013 and the personal hygiene section is surveyed 
biennially with retrospective questionnaire using refer-
ence period such as within a week or a year. Consequently, 
our study used data from the years 2013, 2015, 2017 and 
2019 to differentiate daily HWP for the adult residents in 
Seoul.

Measures
The questionnaire for handwashing includes one subjec-
tive question of the AEHW to prevent infectious diseases 
and four questions regarding behavioural practice in 
handwashing (online supplemental figure S1). This 
study recruited EXEP, AEHW and HWP with soap or 
detergents as response variables. We defined EXEP using 
the following question; “In the past year, have you expe-
rienced any education on proper hand- washing or any 
related promotional materials?” Although the experi-
ences of education and public relations are different, the 
question itself was designed to collect both information at 
once (online supplemental figure S1).

Among the dependent variables, frequency of HWP 
was categorised into two groups, ‘frequently and more’ 
and the other with ‘occasionally’, ‘rarely’ or ‘never’. The 
reference group was the populations with less practice.

Explanatory variables were sex, age, education, comor-
bidity conditions, self- rated health and oral health status. 
Age was categorised by 20s including 19 years old, 30s, 
40s, 50s, 60s, 70s and 80 and more. Education was tiered 
with college or upper, middle- high school and elemen-
tary school or lower. Several comorbidity conditions were 
surveyed annually, but the diseases were various. Comor-
bidity conditions were grouped with allergic or respiratory 
diseases, and other chronic conditions with hypertension, 
diabetes mellitus, dyslipidaemia or arthritis. Self- rated 
health status and oral health status were given five scales: 
very good, good, usual, poor and very poor. We re- catego-
rised those self- ratings into good+, usual and poor–.

Statistical analysis
The CHS data have regional strata and individual 
sampling weight based on the number of household 
members and age- stratified population. Thus, we anal-
ysed the data with sampling weight adjustment in order to 
examine the relationship between explanatory variables 
and handwashing- related outcomes. In other words, the 
design effect of clustering was accounted and weight was 
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considered for the unequal probability of sampling and 
non- response.

Descriptive analyses were conducted to describe the 
participants in 2013, 2015, 2017 and 2019. The logic 
model with KAP theory of handwashing- related outcomes 
was examined using the Rao- Scott modified χ2 tests to 
identify any differences between outcomes in each year. 
The Rao- Scott modified χ2 is recommended since it 
yields a more conservative interpretation than the Wald 
χ2 in population- based complex sample design such as 
National Health and Nutrition Examination Survey.21 
Lastly, multivariate logistic regression analysis was applied 
to assess the association between handwashing- related 
outcomes and sociodemographic factors, and health 
status. In the regression modelling, we piled up 4 years 
of CHS data as one dataset with survey year indication for 

differences between years and fitted the survey year vari-
able while estimating the relevant covariates.

The first step in logistic regression, we figured out the 
relationship between EXEP and other factors. Afterwards, 
we repeated multivariate logistic regression according to 
logic model to reveal how EXEP is related to HWP: how 
the EXEP is related to AEHW, and then the AEHW with 
HWP. Finally, we evaluated whether AEHW is mediating 
the relation between EXEP and HWP. According to the 
steps for mediation by Baron and Kenny, we examined 
the following four conditions to define the AEHW as a 
mediator between the EXEP and the HWP: (a) the rela-
tionship between the EXEP and the HWP should be 
significant, (b) the relationship between the EXEP and 
the AEHW should be significant, (c) the relationship 
between the AEHW and the HWP should be significant 

Table 1 Descriptive statistics of handwashing- related outcomes in Community Health Survey in 2013, 2015, 2017 and 2019 
in Seoul, South Korea

Variables

Year, n (%)

2013 2015 2017 2019

Total participants 23 139 (100.0) 23 004 (100.0) 22 955 (100.0) 22 930 (100.0)

Sex Male 10 231 (44.2) 10 218 (44.4) 10 278 (44.8) 10 064 (43.9)

Female 12 908 (55.8) 12 786 (55.6) 12 677 (55.2) 12 866 (56.1)

Age (years) 19–29 3828 (16.5) 3760 (16.3) 3655 (15.9) 3363 (14.7)

30–39 4493 (19.4) 4189 (18.2) 3851 (16.8) 3442 (15.0)

40–49 4687 (20.3) 4515 (19.6) 4428 (19.3) 3810 (16.6)

50–59 4440 (19.2) 4239 (18.4) 4288 (18.7) 4168 (18.2)

60–69 3114 (13.5) 3437 (14.9) 3540 (15.4) 4054 (17.7)

70–79 2053 (8.9) 2182 (9.5) 2376 (10.4) 2941 (12.8)

80+ 524 (2.3) 682 (3.0) 817 (3.6) 1152 (5.0)

Education College+ 12 067 (52.2) 12 411 (54.0) 12 531 (54.6) 11 907 (51.9)

Middle- high 8355 (36.1) 8002 (34.8) 7966 (34.7) 8261 (36.0)

Elementary− 2667 (11.5) 2516 (10.9) 2416 (10.5) 2723 (11.9)

Chronic conditions 1* Yes 5678 (24.5) 5923 (25.7) 6566 (28.6) 6183 (27.0)

Chronic conditions 2† Yes 1119 (4.8) 1167 (5.1) 709 (3.1) –

Self- rated health Good+ 9801 (42.4) 10 036 (43.6) 10 063 (43.8) 9010 (39.3)

Usual 10 104 (43.7) 9819 (42.7) 9697 (42.2) 10 392 (45.3)

Poor− 3233 (14.0) 3147 (13.7) 3193 (13.9) 3524 (15.4)

Self- rated oral health Good+ 6267 (27.1) 6253 (27.2) 6635 (28.9) 6203 (27.1)

Usual 9685 (41.9) 9788 (42.5) 9995 (43.5) 10 360 (45.2)

Poor− 7186 (31.1) 6961 (30.3) 6324 (27.5) 6364 (27.8)

Experience of educational 
events or public relations

Yes 14 922 (64.5) 18 491 (80.4) 16 141 (70.3) 15 538 (67.8)

Attitude of the preventive 
effect

Very helpful or 
helpful

22 926 (99.1) 22 662 (98.5) 22 791 (99.3) 22 753 (99.2)

Practice with soap or hand 
detergents

Always or 
frequently

19 223 (83.1) 19 416 (84.4) 19 381 (84.4) 19 233 (83.9)

*Hypertension, diabetes mellitus, dyslipidaemia, arthritis.
†Asthma, allergic rhinitis, atopic dermatitis.
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and (d) in the model adjusted with AEHW, the effect of 
EXEP to HWP should be smaller than the effect in the 
model not adjusted with AEHW.22 Evaluations of a medi-
ator were approached from crude relations fitted only 
relevant variables (EXEP, AEHW and HWP), and a survey 
year variable to a logistic regression model.23 Afterwards, 
the adjusted mediate effect was estimated with adjust-
ment including sociodemographic factors and health 
conditions. All results were presented as ORs with 95% 
CIs. All procedures were conducted using SAS V.9.4 (SAS 
Institute, Cary, North Carolina, USA) and all statistical 
tests were two- sided and a p value <0.05 was considered to 
be statistically significant.

Patient and public involvement
Patients or the public were not involved in this study.

RESULTS
Demographic characteristics and descriptive statistics
Annually, total participants were 23 139 (men 10 231, 
44.2%), 23 004 (men 10 218, 44.4%), 22 955 (men 10 
278, 44.8%) and 22 930 (men 10 064, 43.9%) in the years 
2013, 2015, 2017 and 2019, respectively (table 1). The 
overall distributions of participants by sociodemographics 
were similar over the 4 years. However, the prevalence 
of comorbidity with chronic conditions was increasing 
slightly, while those having poor oral health status was 
decreasing.

The participants who had EXEP were 14 922 (64.5%), 
18 491 (80.4%), 16 141 (70.3%) and 15 538 (67.8%) in 
each year and AEHW for helpful were 22 929 (99.1%), 22 
662 (98.5), 22 791 (99.3) and 22 753 (99.2%). Finally prac-
tice with soap or hand detergents were 19 223 (83.1%), 
19 416 (84.4%), 19 381 (84.4%) and 19 233 (83.9%) for 
biennially surveyed results (table 1).

Logic model in responses
In order to understand the stepwise relevance between 
knowledge, attitude and practice, we set the logic 
model with a hierarchy among the handwashing- related 
variables. Then we analysed statistically each variable 
(figure 1).

Frequency regarding EXEP, AEHW and HWP with soap 
or detergents were presented in table 2. The distribution 
of AEHW was significantly differentiated according to the 
EXEP regardless of the survey year. In addition, practice 
with soap or hand detergents was different depending on 
the status of AEHW except for 2013. In summary, posi-
tive AEHW was higher in the group of ‘yes’ of EXEP, and 
good practice was shown more in the positive AEHW.

EXEP prevalence according to adjusting variables 
including demographics, health status and a survey year, 
and associations with AEHW and HWP was presented 
(table 3). EXEP on proper handwashing is more likely to 
be women (1.36, 95% CI 1.34 to 1.38) and the populations 
aged between the 30s and 60s. Higher education levels 
positively increased the EXEP. Especially participants with 

college or higher level of education were prominently 
associated (1.47, 95% CI 1.43 to 1.51).

The EXEP is positively associated with HWP (1.21, 
95% CI 1.19 to 1.23) and AEHW (1.50, 95% CI 1.38 to 
1.63) in regression models having EXEP as an explana-
tory variable, and HWP and AEHW as a response variable 
separately. Additionally, AEHW was shown the increased 
association with HWP (1.67, 95% CI 1.53 to 1.81) in the 
demographic variables adjusted model. In summary, 
according to the models based on the logic model, women 
rather than men and participants with higher education 
levels and good self- rated health or oral health conditions 
were more likely to accommodate with the knowledge 
and attitudes in an ideal direction.

Attitude as mediator between exposure to educational events 
and practice in handwashing
Apart from the logic model, we considered AEHW as a 
mediate variable and compared the effect size of EXEP 
with HWP. Using two separate regression models, direct 
and indirect effects were estimated separately. The 
crude association among EXEP, AEHW and HWP, the 
direct effect was EXEP (1.33, 95% CI 1.31 to 1.36) to 
HWP controlled by AEHW and the crude indirect effect 
could be calculated by multiplying AEHW (1.76, 95% 
CI 1.62 to 1.91) to HWP controlled by EXEP and EXEP 
(1.69, 95% CI 1.56 to 1.83) to AEHW. The adjusted 
associations considering sociodemographic factors and 
health status, the direct was (1.21, 95% CI 1.18 to 1.23) 
and the indirect effect could be obtained by multi-
plying AEHW (1.62, 95% CI 1.48 to 1.76) and EXEP 
(1.50, 95% CI 1.38 to 1.63). The associations between 
EXEP and HWP were (1.21, 95% CI 1.18 to 1.23) and 
(1.21, 95% CI 1.19 to 1.23) with and without controlled 
by AEHW, respectively in adjusted regression models. 
The mediated effect of AEHW to HWP is not deter-
mined evidently because the effect size of EXEP was not 
comparatively differentiated between with and without 
AEHW as a mediate variable (figure 2).

Figure 1 Logic model and statistical analysis for public 
relations with handwashing, awareness of beneficial effect 
and handwashing practice.
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DISCUSSION
Principal findings
Exposure to EXEP to encourage handwashing improved 
positive attitude for its preventive effect and practice. Posi-
tive AEHW was higher in the group of ‘yes’ of EXEP, and 
good practice was shown more in the positive AEHW. In 
conclusion, the participants who believed in the preven-
tive effect of handwashing on infectious diseases were 
more likely to frequently practice handwashing in their 
daily life. However, the association did vary according to 
sociodemographics and health status.

Therefore, it is expected that the strengthening of 
specific groups will be necessary to promote a positive 
attitude towards the preventive effect of handwashing to 
practice handwashing behaviour in daily life.

Previous progress of handwashing-related programmes in 
South Korea
Since our data were from the cross- sectional survey, it 
was not possible to evaluate how long the effect of educa-
tion experienced in a specific period lasts. However, as 
the prevalence of a positive AEHW and its practice using 
soap and detergents were steadily higher than those who 
experience education and publicity among local resi-
dents, we could expect that the effect of campaigns and 
promotional programmes might be cumulative for a long 
period. In other words, the expansion of publicity for the 
effectiveness of handwashing would continue to have a 
positive effect for long periods of time.

The strong candidate of higher practice and posi-
tive attitude can be referred to intervention that KCDC 
(predecessor of KDCA) had conducted; national educa-
tion programmes and publicity campaigns through the 
National Handwashing Campaign Center from 2005 to 
2012. And then the exposure to EXEP in 2015 stood 
out compared with 2013 and 2017. This can be inferred 
from the severe outbreak of MERS in May 2015, in South Va
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Figure 2 Crude OR between EXEP, AEHW and HWP in 
personal hygiene logic model. Logistic regression analysis 
between each factor was conducted only adjusted survey 
year effect and relation between the factors were presented 
as OR with 95% CI. *Line indicated with dash- point is 
results fitted EXEP and AEHW in the same model and the 
association was estimated after adjusted AEHW as a mediate 
factor in the logistic regression model.
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Korea24 and the impact of the resulting quantitative 
expansion of public relations for health promotion.13

Literature reviews with related study results
Women showed more association versus men and varied 
according to age groups. Several studies have shown 
that the degree of acceptability of certain information is 
higher for women than for men.25 26 Similar results were 
suggested in a comparison of perception between men 
and women, who are distinct demographics and health 
status.27 Our study also showed attitudes that are more 
positive in the younger age group (online supplemental 
table S1). These results are in line with other studies that 
showed differences in risk perception according to age.28 
On the other hand, several studies have shown that older 
adults had better risk perception than younger adults.29 30

In terms of education level, the positive AEHW was 
stronger for the subjects with college or higher level. 
More positive attitude with a higher education level was 
found in various studies.1 31 It seems that the perception 
and compliance of health information were better as the 
level of education was higher. This might be explained by 
the assumption that those with higher education levels 
would have a higher probability to ascertain something is 
beneficial among an overwhelming amount of informa-
tion promoting tactics to improve health.

Regarding comorbidity conditions, participants with 
chronic conditions such as hypertension, diabetes 
mellitus, dyslipidaemia and arthritis were more likely to 
practice proper handwashing when they have positive 
attitude towards the preventive effect of handwashing. In 
our study, presence of comorbidity is within a recent year 
which is same period with EXEP. Although the result does 
not explain the relationship between comorbidity condi-
tions and positive attitude towards preventive effect is not 
fully explainable with only survey results, majority with 
comorbidity are more likely to pay attention to lifestyles 
that prevent health risks.

In addition, participants with good subjective health 
and good oral health status were more likely to practice 
handwashing and have a positive attitude towards preven-
tive effect by practicing handwashing. For instance, 
participants with a positive attitude in handwashing were 
more likely to practice desirable handwashing in daily 
life. The increased association was shown for good subjec-
tive health (1.16, 95% CI 1.13 to 1.20) and good oral 
health (1.20, 95% CI 1.16 to 1.24) by comparison with 
poor health participants.

In a recent study for the general population of Hong 
Kong, there was no difference in knowledge of hand-
washing according to self- rated health status as a result 
of multivariate regression analysis.32 However, our study 
showed significant differences in several models (table 3).

There were the days when it was expected that the 
threat of infectious diseases would soon disappear with 
the contribution of antibiotics and vaccines. However, our 
expectations have already collapsed with the continued 
emerging issues of infectious diseases: HIV and AIDS, 

SARS, MERS, animal infections such as avian influenza, 
foot and mouth disease as well as zoonosis such as swine 
influenza, Spanish influenza, Ebola haemorrhagic fever. 
Still, infectious diseases remain an area to struggle with 
for human beings. Most infectious diseases could be 
preventive with thorough handwashing.12

Lastly, we set the logic model with a hierarchy among 
handwashing- related variables and compared the effect 
size and statistical significance. The AEHW was analysed 
as a mediate variable in the model, but the effect size 
with or without the mediator was shown similar, although 
other prior conditions met the criteria of a traditional 
approach to mediation. These results can be explained 
by the fact that participants with good attitudes toward 
the preventive effect maintained the attitudes acquired 
through educational experience prior to last year for a 
much longer period of time. According to the proportion 
table, the participants with a better attitude to the effec-
tiveness of handwashing were much higher than those 
with EXEP within the recent 1 year. Therefore, the poten-
tial mediation might be latent and not perform its role in 
the observational study design.

Study limitations
Our study has some limitations. First, the questionnaire 
recruited to define EXEP was not designed to verify 
educational events and public relations individually. A 
recruited questionnaire to define the EXEP includes 
both aspects of educational events and public relations. 
In general, education has a specified and driven purpose 
and induce subjects to meet the acquisitions of educa-
tional performance. Public Relations, on the other hand, 
aims to disseminate knowledge to the public with rela-
tively low motivation compared to education. Applying 
the KAP theory, EXEP was used as a term of knowledge to 
change the attitude regarding self- handwashing. There-
fore, the spectrum and depth of giving knowledge to the 
subjects using the questionnaire are vague in this study.

Second, it was impossible to quantify the handwashing 
publicity by year or in what way. We cannot understand 
how each method influenced the perception or actual 
behaviour of handwashing, because the health promo-
tion activity based on the community was varied in the 
form and method in each region.

Publicity measures and education were disseminated 
about various preventive methods during the MERS 
pandemic in early 2015, in South Korea. However, how 
much information the population could accept and the 
resultant positive attitude were not estimable. Neverthe-
less, by linking 4 years of proportions to EXEP linearly, we 
presume there was additional exposure to EXEP in 2015.

Third, using one question under retrospective study 
design to identify the AEHW to prevent infectious 
diseases is limited to measuring and verifying the popu-
lations’ distributed variations. Regarding the subjective 
question, almost all participants responded ‘yes’ is hard 
to mean that ‘yes’ participants’ attitudes are all at the 
same level with confidence. The study design based on 

https://dx.doi.org/10.1136/bmjopen-2021-053329
https://dx.doi.org/10.1136/bmjopen-2021-053329
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a survey- based ecological approach seems hard to find 
strong evidence relatively and explain association due to 
report bias.

Lastly, it is not possible to identify the differences in 
the method of analysing whether the subjects are well 
informed about the frequency or the application of 
personal hygiene properly or roughly applied the actual 
behaviour. In other words, quantitative behaviour of 
recognition through handwashing promotion can be esti-
mated, but it is not possible to grasp qualitative behaviour 
in application because of the limitations of survey items 
in this study.

Conclusions
The community- based epidemiological investigation 
on exposure to giving knowledge of handwashing and 
behavioural outcomes provided that participants who 
believed in the preventive effect of handwashing on infec-
tious diseases were more likely to practice handwashing 
frequently in their daily life. Furthermore, the delivery 
of health information to the public can achieve ultimate 
outcomes when the targets’ positive attitude towards the 
informed effectiveness is formed. Although the effects of 
the handwashing- related variables in the logic model with 
hierarchy were not strongly distinguishable, this study 
implicates that taking knowledge is more likely to lead to 
behavioural change only when it works to form a positive 
attitude towards its effect.
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