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Abstract. We evaluated an influenza prevention educational program using 
educational media, e-books and cartoons conducted among students in grades 4 
through 6. The course was 8 hours long. The study was conducted at 4 schools; 
230 students at each school were in the experimental group and 224 students at 
each school were in the control group (no educational intervention). The data 
were analyzed using the Wilcoxon matched-pair signed-rank test. The students  
in the experimental group had significantly greater knowledge (p<0.001), at-
titudes (p<0.001) and practices (p<0.001) scores after the intervention. However, 
the control group also had significantly greater knowledge (p<0.001) and attitudes 
(p<0.001) scores but not practices scores (p = 0.326). Further studies are needed to 
determine the factors that influenced these differences. 
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INTRODUCTION

Influenza is an ongoing public health 
problem, especially among children. In-
fluenza is associated with morbidity and 
mortality and has significant national and 
international public health consequences. 
Worldwide, more than 214 countries have 
reported laboratory confirmed cases 
of pandemic 2009 influenza A (H1N1), 
resulting in over 18,000 deaths (WHO, 
2010b). The most active areas for H1N1 

virus transmission include West Africa, 
the Caribbean, and Southeast Asia (WHO, 
2010b). The H1N1 and seasonal influenza 
viruses co-circulate in many parts of the 
world and will continue to spread for 
many years to come (CDC, 2010). 

Despite concerns H1N1 influenza 
could be more dangerous than seasonal 
influenza, especially among patients 
with respiratory disease and the young, 
there is insufficient vaccine to prevent 
an influenza pandemic (WHO, 2009). 
Although public awareness and concerns 
about influenza have decreased, public 
health officials still need to monitor the 
disease. Monitoring influenza viruses is 
important because new viruses may oc-
cur and may not behave in the same way 
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as pervious strains of influenza viruses 
(WHO, 2010a). Influenza prevention by 
vaccination has been found to be effective 
in reducing morbidity and mortality rates 
by 60-90%, but the side effect profile of 
the vaccine has been little studied (Ward 
and Draper, 2006). Primary health service 
provision facilities and rural areas may 
have poor access to the vaccine. Problem 
areas include: 1) physicians who do not 
understand the importance of the epide-
miological connection between children 
and adults, 2) a deficiency in equipment 
and vaccines, and 3) current technology 
is deficient and costly (Van et al, 2010). 

Outbreaks may occur in schools, 
which may lead to even more severe 
epidemics. Primary school students are 
at high risk for contacting H1N1 influ-
enza (National Association of School 
Psychologists, 2009). The benefits of 
influenza control include less strain on 
healthcare facilities, fewer school days 
missed by students and less risk to the 
community (Novel swine-origin influenza 
A (H1N1) virus investigation team, 2009). 
Educational facilities are at high risk for 
rapid spread of diseases among students, 
teachers and staff which then spread to 
the general community (Van et al, 2010).                         

When influenza epidemics occur in 
communities, many preventive methods 
are required: hand washing, separating 
suspected patients, avoidance of crowds 
during epidemics and use of hygienic 
masks (CDC, 2008). A study by Bowen et 
al (2007) found intensive hand washing 
reduced diarrhea and respiratory disease 
incidences. Hand washing programs in 87 
schools in China found children missed 2 
days/100 children/ week prior to conduct-
ing the program and 1-2 days/ 100 chil-
dren/ week after the program. Mingchai 
(2009) found social support, coordina-
tion and participation were factors that 

affected the control of avian influenza:  
hygiene education reduced diseases of the 
respiratory system, including influenza, 
by 49.7% and reduced diseases of the 
gastrointestinal system by 28.9% (Dyer 
et al, 2000).

Students, teachers and other school 
personnel must all be involved in the 
process of influenza prevention and con-
trol. When persons display symptoms 
resembling influenza in schools, the 
family must be notified. Health educa-
tion regarding influenza can improve 
knowledge, attitudes and practices (Siri-
watanamethanon et al, 2010). We studied 
the use of non-pharmaceutical measures 
to prevent spread of influenza. We stud-
ied the effect of a program to modify risk 
behavior and its integration into the cur-
riculum of an influenza control program 
on the knowledge, attitudes and practices 
of elementary school students in Nakhon 
Phanom Province, Thailand.

MATERIALS AND METHODS

This quasi-experimental study was 
conducted at four medium-sized elemen-
tary schools between January 2011 and 
March 2012.  A questionnaire was used 
to evaluate the knowledge, attitudes and 
practices of elementary school students 
regarding influenza. The content validity 
of the questionnaire was assessed by five 
professionals: a physician, two public 
health instructors, a professor in educa-
tion working at a Faculty of Education 
and an elementary school teacher. Cluster 
sampling was used to determine the study 
schools in the district.  After passing ex-
clusion criteria, the study population was 
comprised of 230 subjects and the control 
population was comprised of 224 subjects.  
School registration in 2011 was lower 
than projected, so our study population 
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was less than expected. The researchers, 
therefore, increased the number of schools 
in the experimental and control groups to 
two in each group.

The study subjects were students in 
grades 4 to 6 who were to be taught about 
health and disease prevention for a total of 
8 hours using educational media (simple 
to understand content provided and 
guided by medical professionals), e-books 
and cartoons. The students were tested 
for their knowledge and skills regarding 
preventing the spread of germs after 1-6 
months.  The control group received rou-
tine education.  Both the experimental and 
control groups were tested at the same 
time following intervention activities with 
the same instruments.

The instruments used in the experi-
ment consisted of an influenza handbook 
and student healthcare handbooks of 
which content validity were evaluated 
by a panel of five experts consisting of 
a medical physician, two public health 
instructors, a professor in education 
area working at a faculty of education 
and an elementary school teacher. Data 
collection consisted of a questionnaire 
about influenza with three choices for 
responses: right, wrong and uncertain. 
A questionnaire about attitudes towards 
influenza contained seventeen questions, 
each with three possible answers: strongly 
agree (highly applicable to the situation 
at hand), moderately agree (moderately 
applicable to the situation at hand) and 
slightly agree (only slightly applicable 
to the situation at hand). The form used 
to assess influenza prevention behavior 
asked whether students practiced these 
behaviors daily, sometimes or seldom, 
using 14 questions. The assessment form 
was tested among 30 students living in ar-
eas with influenza epidemics. Knowledge 
was analyzed with the Kuder-Richardson 

(KR 20) statistic, and a reliability of 0.80 
was obtained. Attitudes and practices 
were analyzed using the Cronbach’s alpha 
coefficient which yielded reliability values 
of 0.81 and 0.82, respectively.

Data regarding knowledge, attitudes 
and practices were analyzed using basic 
statistics.  Comparisons of scores for 
knowledge, attitudes and practices before 
and after the program and pre-test com-
parisons were made using the paired t-test 
or the Wilcoxon matched-pair signed-rank 
test where appropriate.

We obtained written informed con-
sent from teachers, parents and students.  
This study was approved by the Ethics 
Committee of Khon Kaen University on 
Research in Human Subjects (HE531376).
The experimental intervention was used 
at the control schools at the conclusion of 
the study.

RESULTS

Thirty-three percent, 45.5% and 21.4% 
of the students in the control group were 
from grades 4, 5 and 6, respectively; 
while 26.5, 31.7 and 41.7% of students 
were from the study group, respectively. 
Sixty-four point seven percent of students 
in the control group had parents with an 
elementary level of education while 82.2% 
of students in the study group had parents 
with an elementary education. Seventy-
seven point seven percent of students in 
the control group had parents who were 
daily workers or agricultural workers, 
while 86.4% of students in the study group 
had parents who were daily workers or 
agricultural workers.

The mean pre-test score for know- 
ledge was 8.1 (SD = 2.4) and the mean 
post-test score was 11.4 (SD = 1.9) in the 
study group. The mean pre-test score for 
attitudes was 39.8 (SD = 4.7) and the mean 
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post-test score was 47.5 (SD = 2.8) in the 
study group. The mean pre-test score for 
practices was 34.2 (SD = 4.3) and the mean 
post-test score was 38.1 (SD = 2.8) in the 
study group. The pre- and post-test scores 
in the study group were significantly dif-
ferent (p<0.001).

The knowledge, attitudes and practic-
es scores in the study group increased by 
60.0, 72.6 and 48.3%, respectively (Table 1).

The mean pre-test score for know- 
ledge was 8.0 (SD = 2.3) and the mean 
post-test score was 9.4 (SD = 2.4) in the 
control group.  The mean pre-test score 
for attitudes was 39.8 (SD = 4.7) and the 
mean post-test score was 40.0 (SD = 4.7) in 
the control group. The mean pre-test score 
for practices was 33.8 (SD = 5.1) and the 
mean post-test score for practices was 34.2 
(SD = 3.6) in the control group.  

The knowledge, attitudes and prac-
tices scores in the control group increased 
by 30.4% (p<0.001), 3.1% (p<0.05) and 
26.8% (p = 0.326) (Table 2).

Both the study and control groups 
had significant improvement in know- 
ledge and attitudes on the post-test, but 
only the experimental group had im-
provement in practices on the post-test.

DISCUSSION

A similar study from Italy among 
poultry workers showed improvement 
in knowledge, attitudes and practices 
on the post-test after educational inter-
vention (Abbate et al, 2006). Siriwatana-
methanon et al (2010) found students who 
participated in an influenza prevention 
program for elementary school students 
had improved knowledge, attitudes and 

Table 1
Pre- and post-test score differences in the study group.

Knowledge 138 85 7 230 60.0 <0.001
Attitudes  167 58 5 230 72.6 <0.001
Practices 111 97 22 230 48.3 <0.001

Area 
examined 

Higher score 
on post-test 

(n)

Pre- and 
post-test 

scores are 
same (n)

Lower score 
on the post-

test (n)

Total Percent in-
crease in the 

mean post-test 
score

p-value

Table 2
Pre- and post-test score differences in the control group.

Knowledge 68 129 27 224 30.4 <0.001
Attitudes 7 216 1 224 3.1 0.017
Practices 60 92 72 224 26.8 0.326

Area 
examined 

Higher score 
on post-test 

(n)

Pre- and 
post-test 

scores are 
same (n)

Lower score 
on the post-

test (n)

Total Mean percent 
increase on 

post-test score

p-value
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practices after an influenza control pro-
gram was integrated into the elementary 
school curriculum. 

Larson et al (2010) compared the 
impact of three household  preventive 
interventions on respiratory infections,  
including influenza; the knowledge, at-
titudes and practices scores at  baseline 
were low but improved significantly in 
all groups by the end of the study sug-
gesting participation in the educational 
program improved knowledge, attitudes 
and practices to prevent influenza. Park 
et al (2010) found Korean students had 
an increased frequency of hand hygiene 
practices during the pandemic, with sig-
nificant sex differences in the attitudes 
and behaviors related to the use of hand 
hygiene as a means of disease prevention. 

A study from Hong Kong by Cowling 
et al (2009) compared a group that prac-
ticed hand washing and wore hygienic 
masks with a group that practiced hand 
washing without wearing hygienic masks; 
the results showed no differences between 
the two groups. Patients with symptoms 
of illness have been recommend to be the 
only persons to wear hygienic masks to 
prevent disease transmission (Depart-
ment of Disease Control, 2009). Aiello et al 
(2010) found the price of hygienic masks 
increased many times during an outbreak 
and wearing masks by people with symp-
toms of illness had benefits to the public. 

We discovered a gap in knowledge 
and attitudes among subjects in our study. 
The study and the control groups in our 
study were located in different districts. 
Differences in results may have been 
caused by the control group receiving 
knowledge from various media and activi-
ties provided by public health agencies.

A difficulty in conducting the study 
was school activities sometimes conflicted 

with the intervention program, which had 
to be postponed at times.

Our data show the influenza preven-
tion program was effective in primary 
school and appeared to be more effec-
tive in changing practices than the usual 
influenza intervention program. Further 
studies are needed to determine which 
factors are most effective in influenza 
intervention training since the control 
group also had a significant improve-
ment in knowledge and attitudes, but not 
practices.
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