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2l A 2AE AlFsto] AHA EJSHA T F 3P o ZF 08 Foisto] 2+ H=(0-1007) & EHAtstitt. 2+
ot ARETY] WA didS ERloh] o 5 A ARE At BH+EZUAY S %, &7 94 2 HEY 7
0]-§3t9] Cronbach’s alphaE AFESHITH BASE A3}, &4 AR 22 IFW 2 3E %o T4 %= AA AT w5
7] A4 EF(10E)2 Cronbach's at= 0.72, B FGE ol &7 A4 & B Hok= A, shdE, A - &
@) 0.56°0130 8 el Y42 R+ EZUAR AXGT $Y AF 1
F 7 HYE SHEE ¢ @@(independent samples t-test)
3. 84 &4 2 39T ¥ A, ¥ T WL 3/MY T Wal= A9l 4]
A B4 A (Microsoft)  SAZEIH R (version  E RS FUsHA] ot SHRET LAZARE A (one-way
4.5.2; R Foundation for Statistical Computing)& ©]-&5}%} ANOVA)S AASHL AA2374 sHolth. 5A4 Folaas
o 1§ Fo] 258wt 25 HE(, WE Al - F 0.05 HTeR 91 Bt Zpolo] At A7) AFCE I
50 AEHEAEME, 49, AAHE, 35, =4H)E A 9] d 83} I 7|(Cohen’s d effect size)S 70| A|ABFITHd<
9 AH(1-380d, 4-65MA)EE AAotL & A, & 0.2, A2 &3 37]; d=0.5, Tt 3} I7][medium]; d>
T, 1S 30 9 EA7] 94 9 ik #sks A7) 0.8, & &3} =7 [large)).
A 1070 %32 2ol 2+ 104, ottt ol Z 08 #
ofstal EH7] B 570 £ ‘2o ZF 204, oty
H1.20249 3H9E 299 AYnS o 255w 2 Foq7 4
e S YA M, 5 40| 1HAIS S S M)
= A2 ZOEHA) 4= "é.01(2':f71|)
P o] 25 AA 15 (100) 7 (100)
Al Al 8(53.3) 2(28.6)
- 7 (46.7) 5(71.4)
e HRHAA(HRL, of4h) 4(26.7) 1(14.3)
TAEY(EA, B4, A4 AP 5(33.3) 3(42.9)
AAFES (A AL, F3, Ei]h) 1(6.67) 1(14.3)
FIFAGFF, Fo) 2(13.3) 0(0.0)
=AY (= AT AR, S4D 3 (20.0) 2(285)
5 g 25 AA 353 (100) 122 (100)
e o 176 (49.9) 60 (49.2)
of 177 (50.1) 62 (50.8)
3hd 1-38H4d 167 (47.3) 53 (43.4)
4-635td 186 (52.7) 69 (56.6)
Al Al 219 (61.9) 24(19.7)
- 134 (38.1) 98 (80.3)
Ay HHHEACHSE, ob4h) 133 (37.6) 11 (9.0)
TAAYER, B4, A4 AP 74 (21.0) 39 (32.0)
AAFES (A 4L, F3, EiQh) 13 (3.7) 13 (10.7)
TFAGEF, ) 50 (14.2) 0(0.0)
=AAYEAL AR, AH, 24D 83 (23.5) 59 (48.3)
291 Sk 2, 5 4, (6)
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A 1} (46.7%)FaL o] AL 353 F 122 (34.6%)°] ATt
1. &0 st Y WK FII EY 2, bl Y W ALY ROXe wg M, 5, 374
9 W RAZA} ujejA] 507 "lEkel 2% S 2&M7| OIAl U EjE S}
st 7478 5 1578 staofA 3539o] & Ay ot W& 1) 27| 214
of Foigict. gt 71 Al - FEE 2 871(53.3%), 77K Zrad g wo] Fost 25 E(353H)9 &4
(46.7%) 7t FAFPI S 57 Y Z5F Fo it o 7] JAA(ZZF 0-1004)2 5 (3539, 85.7+17.3%)0l
Y 7102 IR = 176%8(49.9%), H&F= 1779(50.1%) H|3] 78 $(3539, 93.5+12.44) A&sl= Z0]2 HY
o] gl AR = 1-38hd0] 1679(47.3%), 4-68+ I, W8 370 F(1229, 89.7+15.78)°= W& o v
Ho] 1867H(52.7%) FAUHE 1). AA AFY o] g F o 2 F0|E EYHE 2, 3, 29 1). ZA9 d &3 7]
IS 3719 & 47 ARox a3l gtu 157 & 770 (Cohen’s d effect size)= WS A3}t W8 T v A] 0.52 (&
H2.2024¢ $HEE 79 oSS Fo] 255449 £417] 94 9 g #s}
= wsH WSF  U8F  uUSIHY 3HES
T (v=353) 52%  3(=122) BU%°
£A7] 914 A4 A FAH0-100H, BH+EFTAD 85.7417.3 93.5+12.4 9.10 89.7+157  —4.06
(1071 &%) 1. £47E S8 &0 B2 Algto] AAHTH(%). 88.4 94.6 7.01 93.4 -1.27
2. &0 & Al HFE o]&oto ZjTto]l A 91.2 94.3 3.40 93.4 -0.95
o AAT 5= Ach%)
3. £V s 2= B2 AAstd A dur 69.4 85.0 22.47 77.9 -8.35
Tgo] "dch(%)
4. £R71E Aot 4384 EHES Adole 70.5 87.8 24.54 80.3 -8.54
'3}t ‘zlt‘r(*’/)
5. &8 4 e &utd &5 77], 71 92.6 96.6 4.32 95.1 -1.55
&b} Afo], é% WS ¥k 5lo] 30% oA} &
A 7]3to] YZETH%)
6. A7) SPHAS o] &35t T AAITHEH(%). 90.4 97.2 7.52 95.9 -1.34
7. A7) AAF Hofl AAITHH%). 93.8 98.0 4.48 95.9 -2.14
8. &A1= 713, AR, ZEY] T HAIRH%). 77.9 91.5 17.46 82.8 -9.51
9. £47]1 & Q&4 Eotem AAITTH(%). 92.6 95.2 2.81 93.4 -1.89
10. £47]& a4 A Soly vpEd5S o 89.8 95.2 6.01 88.5 -7.04
3 AARTH%).
A7l e HE H5 SAH0-100%, B+ HEZHA) 85.2421.2 91.6+17.8 751 88.6+19.2  —-3.28
G ED) 1. £47= o) 4R 9; l 3l § £ 91.2 95.5 471 91.8 -3.87
Hh(%).
2. 489 AL e ZFF £ Alojof 92.1 94.1 2.17 96.7 2.76
SHCH%).
3. £A7] To& &2 A3 W o Frh(%). 66.6 85.8 28.82 73.0 -14.91
4. A7) ol AEEE S53ES EofoF 3tk (%). 887 93.2 5.07 91.8 -1.50
5.2 02 B gyA| ool AEE Sht(%). 873 89.8 2.86 89.3 -0.56
9] A2(0-100), %. “[(TS T-1-% A)/T-S AIx100 (%), (IS 3L T-15 3)/25 FIx100 (%).
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H3.202449 SHEE A oGS Fo] 25 544E £47] 4] E HE H3}
S A i_"'% (1) i‘ul% 2(2) Iuléi 3ME &(@)
=i (3_7|Hc'é_r§—) M7 Ha M7 H 2M7| Ha p—value") A|'§_7E',|§',|d)
(YZ+BZHR})
SR QA A A 353 (122)  85.7+17.3 93.5+12.4 89.7+15.7  <0.001  (D—(2)
1—03)
3d o 176 (60)  83.1x18.6  92.0%145  885%123  <0.001 (D—(2)
H—03)
o 177 (62) 88.3%15.5 95.14954  90.8+18.4  <0.001 (1)—(2)
p-value” 0.01 0.02 0.42
shd 1-38td 167 (53) 84.0+18.4 91.5+13.1 89.1£12.9 <0.001 ()=
4-651d 186 (69) 87.2+16.1 95.4+11.4 90.1+17.6  <0.001 (1)—(2)
2—-03)
p-value” 0.09 0.00 0.69
Al Al 219 (24)  86.4%175 93.4+12.9  91.3£16.2  <0.001  (D—(2)
&+ 134(98)  84.5+16.8  93.8+115 89.3+15.6  <0.001  (1)—(2)
H—(3)
p-value” 0.31 0.75 0.60
e = R R | 353 (122)  85.2+21.2 91.7£17.8 88.5+£19.2 <0.001  (1)—(2)
p-value” 0.59 0.01 0.43
a4 L2 176 (60) 83.1£23.5 90.0+£21.2 89.7+16.3 0.01 D—(©2)
o 177 (62) 87.2+18.5 93.3+13.4 87.4+21.8  <0.001 (1)—(2)
p-value” 0.07 0.08 0.52
s 1-38td 167 (53) 82.9122.8 89.5+19.4 89.1+18.2 0.01 5]
4-631d 186 (69) 87.2+19.4 93.7£16.0 88.1£20.1  <0.001 (D—(2)
p-value” 0.06 0.03 0.79
Al Al 219 (24) 85.4+22.2 92.1£18.1 89.2+16.7 <0.001  (1)—(Q)
iy 134 (98) 84.8+19.5 91.0£17.3 88.4+19.9 0.03 (D=2
p-value” 0.79 0.60 0.84
oho]: 3 2, A42(0-100). “p-value= EHEE t-7A%(independent samples t-test), “p-value £47] A4 A5l =i 7F SHEE -4,
p-valuet: HHIHE 7h ALRAHE Y (one-way ANOVA)S AAIRE "AAF A2 Scheffé 2 AAISHACM p-value 0.05 F[HEo. 2 FAX 02 {9
o At AR

£hel: < (0-100)

g ugE 18 3INEF
JE . 202449 SHEE A9 o¥as o] 25 &4
7] 4] 3l B s}
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Original Article

Impact of Infectious Disease Prevention Education Program on
Hand Hygiene Awareness and Attitudes in Elementary School
Students in Chungnam Province, Korea (2024)

Ji-Ae Lim' @, Daehui Han? @, Sang ouk Woo® @, Su-Jin Kim* @, Oh-Hyun Cho'*

'Chungnam Center for Infectious Diseases Control and Prevention, Hongseong, Korea, ?Education and Training Team, Chungnam Center for
Infectious Diseases Control and Prevention, Hongseong, Korea, *Surveillance and Analysis Team, Chungnam Center for Infectious Diseases
Control and Prevention, Hongseong, Korea, *Epidemiological Investigation Team, Chungnam Center for Infectious Diseases Control and
Prevention, Hongseong, Korea

ABSTRACT

Objectives: In 2024, the Chungnam Center for Infectious Diseases Control and Prevention implemented an infectious disease
prevention education program for elementary school students in Chungnam Province, the Republic of Korea. The program, titled
Dream Tree Infectious Disease Safe School, was conducted between May and November 2024.

Methods: Fifteen elementary schools without school nurses and with fewer than 50 students participated, totaling 353 students. To
evaluate the program effectiveness, surveys assessing handwashing awareness and attitudes were administered before, immediately
after, and three months following the education session.

Results: Awareness and attitudes were scored on a scale of 0 to 100. Both handwashing awareness and attitudes improved after
the educational intervention compared with baseline levels. The mean awareness score increased from 85.7+17.3 before education
to 93.5+12.4 after education. Similarly, the mean attitude score increased from 85.2+21.2 to 91.7+17.8 after the intervention. Three
months after the education, handwashing awareness remained above the pre-education level (89.7£15.7). Overall, awareness scores
exceeded attitude scores after the program. Differences were also observed by student characteristics. Female students demonstrated
higher awareness scores than male students both before and after education. Students in upper grades (grades 4-6) showed higher
awareness and attitude scores than lower grades students (grades 1-3) after education.

Conclusions: These findings suggest that infectious disease prevention education can effectively improve handwashing awareness
and attitudes among elementary school students. The results highlight the importance of providing regular, tailored infectious disease

prevention education that considers student gender and grade level.

Key words: Communicable diseases; Education; Hand hygiene; Schools
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Introduction of infectious diseases can lead to group outbreaks within a
short period. Therefore, systematic prevention and manage-

Schools are collective environments where the introduction ment of infectious diseases are crucial in these environments.
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Key messages
(D What is known previously?

Schools are high-risk settings for rapid infectious disease
transmission due to close students contact. Recently, re-
spiratory infections such as pertussis and scarlet fever
have increased among school-aged children, highlight-
ing the importance of infection prevention education in
school settings.

(@ What new information is presented?

This study demonstrated that an infectious disease pre-
vention education program improved handwashing
awareness and attitudes among elementary school stu-
dents. Handwashing awareness remained higher three
months after the intervention than at baseline, and ex-
ceeded attitude scores after education. Differences in
awareness and attitudes were also observed according to
sex and grade level.

® What are implications?

The findings indicate that infection prevention educa-
tion can effectively improve handwashing awareness and
attitudes among elementary school students. These out-
comes support the regular implementation of such pro-
grams in schools, considering student characteristics.

In addition, the incidence of respiratory infectious diseases,
such as pertussis and scarlet fever, has been increasing mark-
edly, particularly among infants, school-aged children, and
adolescents [1]. Accordingly, continuous infectious disease
prevention education for students has become necessary,
which led to the implementation of this project. In 2024,
the Chungnam Center for Infectious Diseases Control and
Prevention (CNCIDC) conducted an infectious disease pre-
vention education program (Title: Dream Tree Infectious
Disease Safe School), targeting elementary school students at

small schools with fewer than 50 students in the Chungnam
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Province, where no school nurse was assigned. (According to
Article 15(2) of the School Health Act, schools are required to
appoint a school nurse responsible for student health educa-
tion and management, but schools below a certain size may
instead be served by a visiting school nurse.) Thus, this article
presents the results of the infectious disease prevention educa-
tion at such small schools and proposes ways to utilize those

results effectively.

Methods

1. Selection of Target Institutions

The infectious disease prevention education was conducted
for approximately seven months, from May 2024 to November
2024. Among 413 elementary schools in Chungnam Province
(as of March 2024; data provided by the Chungnam Office
of Education), 93 schools (22.5%) did not have an assigned
school nurse. Among these, 74 schools (17.9%) with fewer
than 50 students were selected as the target schools [2]. Official
letters introducing the project and requesting participation
were sent to the target schools, and 15 schools that expressed
willingness to participate were finally selected as the participat-

ing institutions.

2. Education Program and Evaluation of Its
Effects
1) Education program
The education program included mandatory instruction
on handwashing and cough etiquette. The program consisted
of viewing a handwashing education video, conducting an ad-
enosine triphosphate (ATP) surface test practice (measuring

microbial contamination on environmental surfaces such as
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desks and chairs and on the hands of participating elementary
school students using a 3M Clean-Trace ATP measuring de-
vice), and practicing handwashing using fluorescent lotion. As
optional education, one topic was selected from the following:
understanding the transmission of infectious diseases (respira-
tory, waterborne, and foodborne infectious diseases), common
infectious diseases among children (varicella, mumps, and
scarlet fever), and an infectious disease prevention quiz. Each
education session was conducted within 60 minutes. Since the
total number of students in each school was fewer than 50, the
educational sessions were conducted with all grade levels gath-

ered together in the auditorium or a classroom.

2) Evaluation of the effects of handwashing education

To assess the outcomes of the education, a survey on
handwashing awareness (ten items) and attitudes (five items)
was administered to participating students before the educa-
tion, immediately after the education, and 3 months after the
education. The handwashing awareness and attitude survey
items were developed by simplifying the awareness and at-
titude items (16 and six items, respectively) from the ques-
tionnaire “Survey on Handwashing Practices and Public
Awareness (Student Version)” used in the research proj-
ect “Survey on Handwashing Practices and Development of
Strategies to Improve Handwashing Compliance for Infectious
Disease Prevention” (Korea Centers for Disease Control and
Prevention, 2013) to ten and five items, respectively. Survey re-
sponses were structured as binary responses (“yes” or “no”) [3].
The survey was self-administered by each student. For lower-
grade students (grades 1-3), the survey items were read aloud,
when necessary, to obtain responses. The handwashing surveys

conducted before and after the education were administered to

www.phwr.org Vol 19, No 14, 2026

all participating schools and students. The handwashing survey
was conducted 3 months after the education targeted schools
that had received the education and had voluntarily agreed to
participate. For these schools, experiential teaching materials
using hand-shaped badges to check bacterial contamination on
hands were provided so that the activity could be conducted
independently prior to administering the survey. To verify the
internal consistency of the survey instrument, Cronbach’s al-
pha was calculated using the pre-education data. The results
showed that Cronbach’s alpha values for the handwashing
awareness (ten items) and attitude items (five items) were 0.72

and 0.506, respectively.

3. Statistical Analysis

Statistical analyses were conducted using Excel (Microsoft)
and the statistical program R (version 4.5.2; R Foundation
for Statistical Computing). The frequencies (number, %) of
elementary schools and students participating in the edu-
cation were presented by city/county, by the five regions of
Chungnam Province (Cheonan area, Hongseong area, Seosan
area, Gongju area, and Nonsan area), and by sex and grade
group (grades 1-3 and grades 4-6). Changes in handwash-
ing awareness and attitudes before the education, immediately
after the education, and 3 months after the education were
calculated by assigning ten points to “yes” and zero point to
“no” for each of the ten handwashing awareness items and as-
signing 20 points to “yes” and zero point to “no” for each of
the five handwashing attitude items, and converting the scores
to a scale ranging from O to 100 points. Each score was pre-
sented as mean+standard deviation and percent change (%).
For each item, the percentage (%) of respondents answering

“yes” and the percent change (%) were recorded. Changes in
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handwashing awareness and attitudes among education par-
ticipants were presented as meanz+standard deviation by sex,
grade group, and city/county groups. Comparisons between
groups at the same time point were performed using an inde-
pendent samples t-test. Because personal identification infor-
mation was not collected, changes across the three time points
(before the education, immediately after the education, and
3 months after the education) were analyzed using one-way
analysis of variance for independent samples, followed by post

hoc tests. The level of statistical significance was set at less than

0.05. In addition, Cohen’s d effect size was presented as a mea-
sure of the effect size of mean differences (d<0.2, small effect

size; d=0.5, medium effect size; and d>0.8, large effect size).

Results

1. Characteristics of Participating Schools and
Education Participants
Among the 74 elementary schools in Chungnam Province

with fewer than 50 students and without an assigned school

Table 1. Characteristics of elementary schools and students participating in the 2024 infectious disease education program in
Chungnam Province, the Republic of Korea
Participation in the  Step 1+Participation
Category pre- an_d post— in the handwashing
handwashing survey survey 3 months after
(Step 1) (Step 2)
Participating All 15 (100) 7 (100)
elementary schools  City county ~ City 8(53.3) 2(28.0)
County 7 (46.7) 5(71.4)
Area Cheonan area (Cheonan, Asan) 4(26.7) 1(14.3)
Hongseong area (Boryeong, 5(33.3) 3(42.9)
Hongseong, Yesan, Cheongyang)
Seosan area (Seosan, Dangjin, Taean) 1(6.67) 1(14.3)
Gongju area (Gongju, Buyeo) 2(13.3) 0(0.0)
Nonsan area (Nonsan, Gyeryong, 3 (20.0) 2(28.5)
Seocheon, Geumsan)
Participating All 353 (100) 122 (100)
elementary students Sex Male 176 (49.9) 60 (49.2)
Female 177 (50.1) 62 (50.8)
Grades Grades 1-3 167 (47.3) 53 (43.4)
Grades 4-6 186 (52.7) 69 (56.6)
City county  City 219 (61.9) 24 (19.7)
County 134 (38.1) 98 (80.3)
Area Cheonan area (Cheonan, Asan) 133 (37.6) 11 (9.0)
Hongseong area (Boryeong, 74 (21.0) 39 (32.0)
Hongseong, Yesan, Cheongyang)
Seosan area (Seosan, Dangjin, Taean) 13 (3.7) 13 (10.7)
Gongju area (Gongju, Buyeo) 50 (14.2) 0(0.0)
Nonsan area (Nonsan, Gyeryong, 83 (23.5) 59 (48.3)
Seocheon, Geumsan)
Unit: number of schools, number of students (%).
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Table 2. Changes in handwashing awareness and attitudes among participants in the 2024 infectious disease education
program in Chungnam Province, the Republic of Korea
Before After % Change  After 3 o LiErge
. . after
Category education education afte_r , months 3 months of
(n=353) (n=353) education (n=122) ducation”
Handwashing ~ Knowledge points conversion (0-100 85.7£17.3 93.5£12.4 9.10 89.7+£15.7 -4.06
awareness points, mean=SD)
questions 1. Germs on the hands are removed 88.4 94.6 7.01 93.4 -1.27
(10 items) through handwashing (%).
2. Germs on the hands can be removed by ~ 91.2 94.3 3.40 93.4 -0.95
washing thoroughly with soap (%).
3. Washing hands with running water 69.4 85.0 22.47 77.9 -8.35
helps prevent infectious diseases (%).
4. Frequent handwashing is effective in 70.5 87.8 24.54 80.3 -8.54
preventing epidemic conjunctivitis (%).
5. When washing hands, the palms, 92.6 96.6 4.32 95.1 -1.55
backs of the hands, interlaced fingers,
spaces between fingers, and under the
fingernails should be rubbed for at least
30 seconds and rinsed thoroughly (%).
6. Handwashing should be performed 90.4 97.2 7.52 95.9 -1.34
after using the restroom (%).
7. Handwashing should be performed 93.8 98.0 4.48 95.9 -2.14
before meals (%).
8. Handwashing should be performed 77.9 91.5 17.46 82.8 -9.51
after coughing, sneezing, or blowing
one’s nose (%).
9. Handwashing should be performed 92.6 95.2 2.81 93.4 -1.89
after returning from the outside (%).
10. Handwashing should be performed 89.8 95.2 6.01 88.5 -7.04
after physical education classes or
outdoor activities at school (%).
Handwashing  Attitudes points conversion 85.2+21.2 91.7£17.8 7.51 88.6+£19.2  -3.28
attitudes (0-100 points, mean+SD)
questions 1. Handwashing helps prevent illness (%). 91.2 95.5 4.71 91.8 -3.87
(5 items) 2. Hands should be washed frequently to 92.1 94.1 2.17 96.7 2.76
prevent infectious diseases (%).
3. Hands should be dried completely after ~ 66.6 85.8 28.82 73.0 -14.91
handwashing (%).
4. Handwashing should be established as 88.7 93.2 5.07 91.8 -1.50
a habit from an early age (%).
5. Hands should be washed even if they 87.3 89.8 2.86 89.3 -0.56
do not appear dirty (%).
Unit: points (0-100), %. 29 Change calculated as [(After education—Before education)/Before education]x100 (%). ®[(After 3 months of
education—After education)/After education] x100 (%).
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nurse, 15 schools and 353 students participated in this infec-
tious disease prevention education program. At the school lev-
el, eight schools (53.3%) from cities and seven schools (46.7%)
from counties participated, and schools from all five regions
of Chungnam were represented. Among the participating stu-
dents, 176 were male (49.9%), and 177 were female (50.1%).

By grade group, 167 students were in grades 1-3 (47.3%) and

186 were in grades 4-6 (52.7%) (Table 1). Seven of the 15
schools (46.7%) also participated in the handwashing survey
conducted 3 months after the education, and 122 of the 353

students (34.6%) participated in the follow-up survey.

2. Changes in Handwashing Awareness and

Attitudes Before, After, and 3 Months after the

Table 3. Changes in handwashing awareness and attitudes by participant characteristics in the 2024 infectious disease
education program in Chungnam Province, the Republic of Korea

After 3
Before After
Nslfcumdbeirt(s)f education (1) education (2) e;?g;?:n%) s
Category (aftor 3 hanggsts:mg hanggﬁzmg handwashing p-value” " o
months) points
(MeanzSD)
Handwashing All 353 (122) 85.7+17.3 935+12.4 89.7+157 <0.001 (1)—(2)
awareness points H—~3)
Sex Male 176 (60)  83.1+£18.6 92.0+14.5 885+123 <0.001 (1)—(2)
(D—=03)
Female 177 (62)  88.3+155 95.14954 90.8+18.4 <0.001 (1)—(2)
p-value” 0.01 0.02 0.42
Grades Grades 1-3 167 (53)  84.0+18.4 91.5+13.1 89.1£129 <0.001 (D—(2)
Grades 4-6 186 (69) 87.2+16.1 95.4+11.4 90.1%£17.6  <0.001 ()—=(2)
2)—~(3)
p-value” 0.09 0.00 0.69
City county ~ City 219 (24) 86.4+175 93.4+129 91.3+16.2 <0.001 (1)—(2)
County 134(98)  84.5+16.8 93.8+11.5 89.3%+15.6 <0.001 (1)—(2)
(EE)
p-value” 0.31 0.75 0.60
Handwashing All 353 (122) 85.2+21.2 91.7+17.8 885+19.2 <0.001 (1)—(2)
attitudes points  p-value” 0.59 0.01 0.43
Sex Male 176 (60)  83.1423.5 90.0+21.2 89.7+163  0.01  (D—(2)
Female 177 (62)  87.2#18.5 93.3+13.4 87.4421.8 <0.001 (1)—(2)
p-value” 0.07 0.08 0.52
Grades Grades 1-3 167 (53) 82.9+22.8 895+19.4 89.1+18.2 0.01 0—©2)
Grades 4-6 186 (69)  87.2+19.4 93.7£16.0 88.1+20.1 <0.001 (D—(2)
p-value” 0.06 0.03 0.79
City county ~ City 219 (24)  85.4+222 92.1+18.1 89.2+16.7 <0.001 (1)—(2)
County 134 (98)  84.8419.5 91.0£17.3 88.4+199  0.03 (1)—-©)
p-value” 0.79 0.60 0.84

Unit: number of students, points (0-100). “p-values were derived from independent sample t-tests, “p-values were derived from independent
sample t-tests comparing handwashing awareness and attitude scores, and “p-values were derived from one-way ANOVA. “Post hoc analyses

were performed using the Scheffé method, and only statistically significant results (p<0.05) are presented.

638

www.phwr.org Vol 19, No 14, 2026


http://www.phwr.org

I Public Health Weekly Reum!’\

Education among Participants in the Student
Infectious Disease Education Program
1) Handwashing awareness
Handwashing awareness (0-100 points) among elementa-
ry school students (n=353) who participated in the Infectious
Disease Safe School program showed an increasing trend af-

ter the education (353 students, 93.5+12.4) compared with

I Hand hygiene awareness
Il Hand hygiene attitudes

Unit: points (0-100)

After 3 months
of education

Before education After education
Figure 1. Changes in handwashing awareness and attitudes
among participants in the 2024 infectious disease education
program in Chungnam Province, the Republic of Korea

[ Before education
[ After education

Unit: points (0-100) Il After 3 months of education

95.1 954
93.4 93.8
91.3
90.1
89.3
88.5 88.3
87.2)
86.4
84.5
T T T T
Male Female Grades Grades City County
1-3 4-6

Figure 2. Changes in handwashing awareness by participant
characteristics in the 2024 infectious disease education
program in Chungnam Province, the Republic of Korea

www.phwr.org Vol 19, No 14, 2026

before the education (353 students, 85.7+17.3). Three months
after the education (122 students, 89.7+15.7), awareness lev-
els remained higher than before the education (Tables 2, 3,
Figure 1). Cohen’s d effect size was 0.52 (medium effect size),
0.24 (small effect size), and —0.29 (small effect size; higher af-
ter the education) when comparing before and after the edu-
cation, before and 3 months after the education, and after and
3 months after the education, respectively. The level of hand-
washing awareness was higher after the education than be-
fore the education across sex, grade group, and city/county
groups. Among male students and students in county areas,
handwashing awareness remained higher even 3 months after
the education compared to before the education (Tables 2, 3,
Figure 2). For the ten individual items measuring handwash-
ing awareness, awareness increased across all items after the
education. However, 3 months after the education, awareness
decreased across all ten items (Table 2). Handwashing aware-
ness scores were consistently higher than attitude scores before,
after, and 3 months after the education; however, the differ-

ence was significant only after the education (Table 3, Figure

[ Before education
[ After education
Il After 3 months of education

93.3 93.7

Unit: points (0-100)

91.0

Male Female Grades Grades City

1-3 4-6

County

Figure 3. Changes in handwashing attitudes by participant
characteristics in the 2024 infectious disease education
program in Chungnam Province, the Republic of Korea
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1). By sex, handwashing awareness was higher among females
than males both before and after the education (before the edu-
cation: males 83.1+18.0, females 88.3+15.5; after the educa-
tion: males 92.0+14.5, females 95.1+9.54). By grade group,
handwashing awareness after the education was higher among
upper-grade students (grades 4-6) than among lower-grade
students (grades 1-3) (lower grades: 91.5+13.1; upper grades:
95.4+11.4) (Table 3, Figure 2).

2) Handwashing attitudes

Handwashing attitudes (0-100 points) among elementary
school students (n = 353) who participated in the infectious
disease prevention education showed an increasing trend af-
ter the education (353 students, 91.7£17.8) compared with
before the education (353 students, 85.2+21.2) (Tables 2,
3, Figure 1). Cohen’s d effect size was 0.33 (medium effect
size) when comparing before and after the education, 0.16
(small effect size) when comparing before the education and 3
months after the education, and —0.18 (small effect size; higher
after the education) when comparing after the education and
3 months after the education. Handwashing attitudes were
higher after the education than before the education across sex,
grade group, and city/county groups (Table 3, Figure 3). For
the five individual items measuring handwashing attitudes, at-
titudes increased for all five items after the education. Three
months after the education, attitudes decreased for four of the
five items; however, the item “Hands should be washed fre-
quently to prevent infectious diseases” continued to increase
even 3 months after the education (92.1%, 94.1%, and 96.7%
before, after, and 3 months after the education, respectively)
(Table 2). By grade group, handwashing attitude scores after

the education were higher among upper-grade students (grades
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4-6) than among lower-grade students (grades 1-3) (lower

grades 89.5+19.4; upper grades 93.7+16.0).

Conclusion

In 2024, the CNCIDC conducted infectious disease pre-
vention education for 353 students from 15 elementary
schools in Chungnam Province that had no assigned school
nurse and had fewer than 50 students. To assess educational
outcomes, surveys measuring handwashing awareness and atti-
tudes were conducted before, immediately after, and 3 months
after the education. The results showed that students’ hand-
washing awareness and attitudes both increased after the edu-
cation compared with before the education, and handwashing
awareness remained higher than before the education even 3
months after the education. Handwashing awareness showed a
higher trend than attitudes after the education. Previous stud-
ies have similarly reported higher levels of handwashing aware-
ness than attitudes [4,5]. This finding can be explained by the
knowledge->attitude->practice model, a theoretical framework
for health behavior change. While health knowledge can be
acquired relatively quickly through education, attitudes are re-
lated to individuals’ behavioral habits and beliefs and therefore
require more time and repeated education to change. In addi-
tion, handwashing awareness and attitudes were higher among
female students than male students and higher among upper-
grade students (grades 4-6) than lower-grade students (grades
1-3). This finding was consistent with previous studies report-
ing that handwashing knowledge, attitudes, and practices were
higher among females [4,0]. This finding might be attributed
to the tendency for female students to demonstrate higher lev-

els of interest in and practice of personal hygiene and health
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behaviors. The higher levels of handwashing awareness and at-
titudes among upper-grade students might also be associated
with more advanced cognitive development and a greater un-
derstanding of the importance of infectious disease prevention.

Due to limitations in the study design, individual-level be-
fore-after comparisons could not be performed, and compari-
sons were conducted at the group level. In addition, the num-
ber of participants in the survey 3 months after the education
decreased from 353 to 122, introducing potential selection
bias. Therefore, the results should be interpreted as exploratory
rather than definitive findings. Furthermore, although indi-
viduals could not be identified in the statistical analysis, the
data involved repeated measurements, which might violate the
statistical assumption of independence and therefore limit the
ability to statistically confirm the results. Since this survey tar-
geted schools in the Chungnam Province without an assigned
school nurse and with fewer than 50 students, the findings
cannot be considered representative of all elementary schools
in Chungnam. Although schools without an assigned school
nurse were prioritized as target institutions for this education
program, future follow-up projects will include schools with
assigned school nurses in order to examine differences based
on the presence of a school nurse, school size, and other related
factors. In addition, the reliability index (Cronbach’s alpha)
used to assess the internal consistency of the questionnaire was
0.72 for the handwashing awareness items (ten items), indicat-
ing acceptable internal consistency, whereas the value for the
handwashing attitude items (five items) was 0.56. Therefore,
further refinement and development of the handwashing atti-
tude items will be required in the future.

Overall, the results of this survey showed that handwashing

awareness and attitudes improved following infectious disease

www.phwr.org Vol 19, No 14, 2026

prevention education and that differences in handwashing
awareness and attitudes were observed according to sex and
grade level. Hence, future infectious disease prevention educa-
tion programs for students should incorporate tailored educa-
tion that considers grade level and sex, as well as regular infec-
tious disease prevention education that takes into account the

duration of educational effects.
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