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Table 1. Kirkpatrick Model

Level 1 Level 2 Level 3 Level 4
Reaction Learning Behavior Result
Satisfaction Achievement Applicability Contribution
Purpose Response Goal Field Contribution to
evaluation, achievement, application, business
program effect learning performance,
improvement evaluation transition return on
Investment
(ROD
Time After Before, during, 3-6 months 6-12 months
education and after after the end after the end
education of education of education
Target Education Degree of Knowledge, Educational
content, acquisition of skills, contribution of
instructor, knowledge, attitudes business
educational skills, performance
environment attitudes
Method  Questionnaire, Questionnaire, Questionnaire, Return on
interview, written test, observation, Investment
observation case study interview (ROD),
questionnaire,
interview
Jung (2004)
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Table 2. Infection Prevention and Control Education Program

_ Contents Time
Topic _ Method Type
Lecture Practice (min)
Overview of Basic principles of infection control Donning and doffing PPE, Face-to  Elective 50
infection control (hand hygiene, standard precautions, hand hygiene using a fluorescent —face

isolation, appropriate use of PPE, etc.)

Hand hygiene Importance, timing, method, products, Monitoring using a examples, Face-to  Elective 50
monitoring standards, hand hygiene using a fluorescent —face
introduction noncompliance cases

Surgical hand Importance, timing, method, products, Monitoring using a examples, Face-to  Elective 30
disinfection monitoring standards, hand hygiene using a fluorescent —face
introduction noncompliance cases

Aseptic technique, Overview of safe injection practices, Preparation of medication with Face-to  Elective 50
injection safety introduction standard aseptic technique, high risk of infection —face
medication with high risk of infection

Use of Bundle Overview(importance, components, etc.), Herb disinfection using a Face-to  Elective 50
checklist for strategies for using bundle checklist, fluorescent —face

prevention of introduction noncompliance cases

device—associated

infections

Emerging Introduction infectious disease, Donning and doffing PPE, Face-to Mandatory 50
infectious disease role of EIDT, appropriate use of PPE, evaluation using a fluorescent —-face

control prevention facility for isolating patients

PPE=personel protective equipement; EIDT=emerging infectious disease team.

_’]6_



Table 2. Continued

Topic Contents : Method Type Hime
Lecture Practice (min)
ICU infection Importance of ICU infection control, Simulation-based for attendees, Face-to  Elective, 50
control(physician, introduction of ICU infection rate, but contents were different by —-face  mandatory
intern*, nurse’ , overview of HAIs, prevention of occupation (all) hand hygiene
nursing assistant’ )  device-associated infecions (intern) surgical hand disinfection
(nurse) bundle checklist
(assistatnt) 2% CHG bathing

MDRO management Overview (definition, importace, etc.), Not provided Real Elective 40

introducion guidelines, diagnosis —time

remote
CPE management Overview (meaning, diagnosis, etc.), Not provided video Elective 40
Strengthening introducion outbreak, control protocol
Disinfection, Definition, disinfectant classification, Not provided Realtim  Elective 40
sterilization and basic principles of cleaning, —time
enviroment control¥  type of sterilization and methods remote
video

Infection control of  Overview (program, introduction), Utilization of safety injecion Real Elective 40
health care worker# infectious diseases management devices —time

(scabies, tuberculosis, etc.), remote

blood and body fluid exposure and video

management after exposure

ICU=intensive care unit; MDRO=multidrug-resistant organisms; CPE=carbapenemase producing enterobacterales.

f ICU intern program includes surgical interns as well.
:’7 The program conducted elective education in the first half of the year and switched to mandatory education in the second half
* The program conducted face-to—face method in the first half of the year and switched to real-time remote video method in the second half
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Table 3. General Characteristics of Satisfaction Survey Respondents

(N=1,680)

Characteristics Categories N(%) M=SD
Occupation Nurse 1,435 (85.4)

Physicians 116 (6.9)

Technicians 92 (5.5)

Nursing assistants 34 (2.0)

Others 3 (0.2)
Working unit Intensive care unit 671 (39.9)

General ward 500 (29.8)

Operating room 151 (9.0)

Diagnostic unit 135 (8.0)

Emergency room 92 (5.5)

Training Intern 85 (5.1)

Outpatient 32 (1.9)

Others 14 (0.8)
Total clinical <1 271 (16.1) 766 £ 7.72
career (yrs) 1-2 350 (20.8)

3-4 290 (17.3)

5-9 231 (13.8)

10-14 205 (12.2)

>15 333 (19.8)
Position Staff 706 (42.0)

Charge 592 (35.2)

Manager 172 (10.2)

Director 95 (5.7)

Physician 116 (6.9)
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Table 4. Topics and Type of Education for

the Satisfaction Survey

Respondents
(N=1,680)
Type of
Topic N(%)
Education
Lecture  Overview of infection control 20 (1.2)
and Hand hygiene 239 (14.2)
practice Surgical hand disinfection 29 (1.7)
Aseptic technique, injection safety 63 (3.8)
Use of bundle checklist for prevention of device 23 (1.4)
—associated infections
Emerging infectious disease control prevention 273 (16.3)
ICU infection control (physician) 36 (2.1)
ICU infection control (intern) 80 (4.8)
ICU infection control (nurse) 444 (26.4)
ICU infection control (nursing assistant) 53 (3.2)
Strengthening infection control of nursing assistant 7(0.4)
Infection control of health care worker 8(0.4)
Subtotal 1,275 (75.9)
Lecture = MDRO management 177 (10.5)
only CPE management Strengthening 153 (9.1)
Disinfection, sterilization and environment control 51 (3.0)
Infection control of health care worker 24 (1.5)
Subtotal 405 (24.1)
Total 1,680 (100.0)

ICU=intensive care unit; MDRO=multidrug-resistant organisms; CPE=carbapenemase

producing enterobacterales.
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Table 5. General Characteristics of Respondents Survey on the Practical

Application.
(N=85)
Characteristics Categories N(%) M=SD
Gender Male 1 (1.2)
Female 84 (98.8)
Age (yrs) > 29 25 (29.4)
30-39 26 (30.6)
40-49 29 (34.1)
> 50 5 (5.9)
Occupation Nurse 85 (100.0)
Working unit Intensive care unit 46 (54.1)
General ward 16 (18.8)
Emergency room 12 (14.1)
Outpatient 4 (4.7)
Operating room 3 (3.5)
Diagnostic unit 2 (24)
Others 2 (24)
Total clinical career (yrs) <1 1 (1.2) 12.98 £ 9.00
1-2 12 (14.1)
3-4 12 (14.1)
5-9 12 (14.1)
10-14 12 (14.1)
> 15 36 (42.4)
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Table 5. Continued.

Characteristics Categories N(%)
Position Staff 16 (18.8)
Charge 34 (50.0)
Manager 22 (25.9)
Director 13 (15.3)
Education < bachelor 43 (50.6)
level > master 42 (49.4)
Topic ICU infection control 26 (30.6)

Emerging infectious disease control prevention 24 (28.2)

CPE management strengthening 7 (8.2)
Disinfection, sterilization and environment 7 (8.2)
control

MDRO management 6 (7.1)
Aseptic technique, injection safety 5 (5.9)
No response 10 (11.8)

ICU=intensive care unit; MDRO=multidrug-resistant organisms; CPE=carbapenemase

producing enterobacterales.
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Table 6. Results of Satisfaction Survey

(N=1,680)

Strongly Strongly No
) Agree Disagree
Questions* agree disagree response =~ M=SD
N(%)
Content
The education content was organized in accordance with 1,260 (75.0) 414 (24.6) 6 (0.4) 0 () 0(0) 3.75+0.44
he educational objectives.
The learning objectives were clearly presented and 1,258 (74.9) 415 (24.7) 7 (0.4) 0 () 0 (0) 3.74+0.45
the educational content was delivered systematically.
The education delivery method(use of cases, examples, etc.) was 1,265 (75.3) 407 (24.2) 8 (0.5) 0 () 0(0) 3.75%0.45
appropriate for understanding the content.
The practical education methods were helpful in understanding 990 (77.6) 282 (22.1) 3(0.2) 0 () 00 377042
the educational content.”
The education content was helpful for job performance. 1,255 (74.7) 421 (25.1) 4 (0.2) 0 () 0 (0) 3.74+0.44
Environment
The education time was appropriate. 1,193 (71.0) 446 (26.5) 41 (2.4) 0 () 0 (0) 3.69+0.51
The education venue and equipment were appropriate. 1,200 (71.4) 436 (26.0) 44 (2.6) 0 () 0 (0 3.69+0.52
The number of trainees was appropriate for achieving the 1,215 (72.3) 455 (27.1) 10 (0.6) 0 () 0(0) 3.72+0.46
educational outcomes.
The application process for the education program was appropriate. 1,199 (71.4) 465 (27.7) 16 (1.0) 0 () 0(0) 3.70+0.48
I would recommend the education program to colleagues. 1,170 (69.6) 493 (29.3) 17 (1.0) 0 () 0(0) 3.69+0.49
Overall, I am satisfied with the education program. 1,206 (71.8) 462 (27.5) 12 (0.7) 0 () 0 (0 371047
Total 11 questions 3.72+0.42

* The response range consisted of 1 to 4 points.
T Responses only include topics that include practical education (N=1,275).
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Table 7. Comparison of Knowledge Scores Pre—and Post. Education

Pre—education Post-education
Topi 7
e parfiz'ip(;fnts Mean=5D paliliz'ip(:;lts Mean+5D g ;

Overview of infection control 18 95.56+10.97 20 98.00+8.94 -.816 414
MDRO management 169 57.87+29.44 177 81.92+2474 -6.831  <.001
CPE management strengthening 52 59.23£23.08 153 84.84£19.47 -5.148 <.001
Hand hygiene 238 53.61+20.78 239 85.27+1889 -11.219 <.001
Aseptic technique, injection safety 65 48.00£23.13 63 81.90£1554 -6.312 <.001
Use of bundle checklist for prevention 20 63.00£18.81 23 89.57£14.61 -3.471 <.001
of device—associated infections

Emerging infectious disease control prevention 242 78.84+18.27 273 93.19+12.80 -8416  <.001
ICU infection (physician) 41 74.63+16.14 36 94.44+11.33 -3.777  <.001
ICU infection (intern) 70 82.86+£14.56 80 89.50+11.01 -2.786 005
ICU infection (nurse) 401 85.69+15.22 444 97.84+7.04 -11478 <.001
ICU infection (nursing assistant) 57 79.65+18.71 53 93.96+11.49 -3678  <.001
Strengthening infection control of nursing assistant 3 53.33£11.55 7 88.57£15.74 -1.633 102
Disinfection, sterilization, and enviroment control 39 62.56+20.09 bl 83.92+22.28 -3636  <.001
Infection control of health care worker 16 80.00+21.91 32 94.38+13.66 -1.761 078
Total 1,431 71.66+24.13 1,651 90.58+16.44 -22.096  <.001

*Surgical hand disinfection excluded from the analysis, as they were conducted pre test in a online quiz format without individual scores.

ICU=intensive care unit; MDRO=multidrug-resistant organisms; CPE=carbapenemase producing enterobacterales

¥  Wilcoxon signed rank test
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Table 8. Results of Practical Application

(N=85)

Neither
S e S e S Mo
disagree
N(%) (min-max)
I remember the knowledge and skills learned from 30(35.3)  42(49.4)  12(14.1) 1(1.2) 0(0) 4.19+0.72 2-5
the infection control education.
I am applying the knowledge and skills learned from 36(42.4)  38(44.7)  10(11.8) 1(1.2) 0(0) 4.28+0.72 2-5
the infection control education in my work.
I am able to disseminate and explain the knowledge 16(18.8)  44(51.8)  21(24.7) 4(4.7) 0(0) 3.85+0.78 2-5
learned from the infection control education to others.
I think my overall infection control competency has 15(17.6)  47(55.3)  19(22.4) 4(4.7) 0(0) 3.85+0.78 2-5
improved or I have heard of instances where
infection control competency has improved.
The level of implementation of infection control 33(388)  44(51.8) 8(9.4) 0(0) 0(0) 4.29+0.63 3-5
regulations a and guidelines has improved.
I would like to receive re-education 20(235)  38(44.7)  21(24.7) 6(7.1) 0(0) 3.85+0.87 2-5
I would like to receive advanced education. 38(44.7)  24(282)  20(23.5) 3(3.5) 0(0) 4.14%0.90 2-5
Total 4.07+0.52

* The response range consisted of 1 to 5 points.
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Table 9. Satisfaction and Knowledge Scores

after Education according to General Characteristics

(N=1,680)
Satisfaction Knowledge
Characteristics Classification N(%) Mean+SD F(p) Mean+SD F(p)
post hoc post hoc
Occupation Physicians® 116(6.9) 3.72+0.47 4.741(.010) 91.03£11.30 2.972(.054)
Nurse® 1,435(85.4) 3.70+0.47 c>b 90.95£16.10
Others® 129(7.7) 3.81£0.39 86.05+22.45
Working unit General ward? 500(29.8) 3.73+0.47 5.062(<.001) 87.40£18.36  28.873(<.001)
Intensive care unit” 671(39.9) 3.66+0.48 d,e>b 95.71£10.28 b>e>d
Operating room° 151(9.0) 3.67£0.50 87.42+18.27
Diagnostic unit 135(8.0) 3.81+0.41 82.67+24.89
Training intern® 85(5.1) 3.80+0.40 90.12+£10.97
Others! 138(8.2) 3.78+0.44 88.70£16.73
Total clinical <1? 271(16.1) 3.81+0.40 7.181(<.001)  89.59+16.22 2.237(.049)
career (yrs) 1-2P 350(20.8) 3.77£0.44 a>c,de 90.69+15.92 c>a
3-4° 290(17.3) 3.68+0.49 92.90£14.04
5-9¢ 231(13.8) 3.62+0.52 90.82+16.86
10-14° 205(12.2) 3.62+0.49 90.83£16.02
>15" 333(19.8) 3.71£0.47 88.95+18.77
Position Staff® 706(42.0) 3.78+0.43 9.639(<.001)  91.06%15.80 1.164(.323)
Charge® 592(35.2) 3.65+0.50 a>b,c 90.61£16.97
Manager® 266(15.8) 3.67+0.49 88.80£18.61
Physician? 116(6.9) 3.72+0.47 91.03£11.30
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Table 10. Satisfaction and Knowledge Scores according to Education Methods

(N=1,680)

. Satisfaction Knowledge
Classification N(%) MeantSD %) Mean=SD % ()
Topic Total 1,680 (100.0) 3.71£0.47 38.736(<.001)* 90.58+16.44 242.268(<.001)"
Overview of infection control 20 (1.2) 3.90+0.31 98.00+8.94
MDRO management 177 (10.5)  3.60+0.55 81.92+24.74
CPE management Strengthening 153 (9.1) 3.71£0.47 84.84+19.47
Hand hygiene 239 (14.2)  3.74+0.46 85.27+18.89
Surgical hand disinfection 29 (1.7) 3.76+0.44 96.55+7.69
Aseptic technique, injection safety 63 (3.8) 3.68+0.47 81.90+15.54
Use of bundle checklist for prevention 23 (1.4) 3.78+0.42 89.57+14.61
of device—associated infections
Emerging infectious disease control prevention 273 (16.3)  3.81+0.40 93.19+12.80
ICU infection control (physician) 36 (2.1) 3.56+0.56 94.44+11.33
ICU infection control (intern) 80 (4.8) 3.79+0.41 89.50+11.01
ICU infection control (nurse) 444 (26.4)  3.66+0.48 97.84+7.04
ICU infection control (nursing assistant) 53 (3.2) 3.74+0.45 93.96+11.49
Strengthening infection control of nursing assistant 7(0.4) 3.57+0.54 88.57+14.61
Disinfection, sterilization and environment control 51 (3.0) 3.73+0.45 83.92+22.28
Infection control of health care worker 32(1.9) 3.78+0.42 94.38+13.66
Period First half of the year 615 (36.6) 3.75t0.46  2.831(.005) 87.12+17.85 -6.366(<.001)
Second half of the year 1,065 (63.4)  3.69+0.47 92.58+15.22
Type Lecture 405 (24.1)  3.66+x0.50 -2.213(.027) 84.04+22.11 -7.362(<.001)
Lecture and practice 1,275 (75.9)  3.73+0.46 92.63+13.58
Mode Face-to—face 1,283 (76.4)  3.73+0.46  2.569(.010) 92.58+13.58 7.171(<.001)
Real-time remote video 397 (23.6) 3.65+0.51 84.13+22.23
Necessity Mandatory 834 (49.6) 3.72+0.46  0.652(515) 95.13+10.50 11.753(<.001)
Elective 846 (50.4)  3.70+0.48 86.10+19.69

MDRO=multidrug-resistant organisms; CPE=carbapenemase producing enterobacterales; ICU=intensive care unit

* Kruskal-Wallis test.
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Table 11. Practical Application Scores according to General Characteristics,

Education Topic and Method (N=85)

Practical application

Variable Category N(%) 2
’ Mean=SD t/xHp)
post hoc
Age (yr) < 40 51(60) 3.99+0.51 -1.615(.110)
> 40 34(40) 4.18+0.52
Working unit ICU 46(54.1)  4.12+0.51 -1.128(.263)
Others 39(45.9) 4.00+0.53
Total clinical < 10 37(43.5)  4.02+0.49 -0.655(.514)
career (yrs) > 10 48(56.5)  4.10£0.57
Position Staff 50(58.8) 3.96+0.55 -2.218(.029)
Manager 35(41.2) 4.21+0.45
Topic ICU infection control 26(30.6) 4.27£050  13.304(.038)
MDRO management 6(7.1)  3.98+0.77
CPE management 7(8.2)  3.73%0.17
strengthening
Aseptic technique, 5(5.9)  4.43+0.36
injection safety
Disinfection, 7(8.2) 3.73+0.66

sterilization and
environment control

Emerging infectious 24(28.2)  4.01+0.45
disease control

prevention

No response 10(11.8)  3.99+0.48
Method® Lecture and practice 55(73.3) 4.17+049  2.774(<.001)
(n=75) Lecture only 20(26.7)  3.81+0.56

ICU=intensive care unit;, MDRO=Multidrug-resistant organisms;

CPE=carbapenemase producing enterobacterales.

*Kruskal-Wallis test, Contrary to the statistically significant result in the
Kruskal-Wallis test, the Bonferroni correction did not show any significant
differences.

t Ten participants who did not respond to the topic were excluded from the
analysis.
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Abstract

Evaluation of the Effectiveness of Infection

Prevention and Control Education Program

Using the Kirkpatrick Model.

Yun, Mi Na

Department of Clinical Nursing
The Graduate School of Industry
Directed by Professor

Jeong, Jae Sim, RN, PhD.

Purpose : This study evaluated the effectiveness of an infection prevention
and control (IPC) education program for healthcare workers using the
Kirkpatrick model.

Methods : The IPC education program was conducted from May to
September 2022 at a tertiary hospital in Korea. A total of 2,015 healthcare
workers participated in the program, and 1,680 of them completed the pre-
and post-test and satisfaction survey. In addition, Out of 232 participants 85
healthcare workers who participated in the program in July 2022 completed
practical application survey in March 2023, six months after the IPC education
program. The collected data were evaluated using the Kirkpatrick model,
which consists of four levels: reaction, learning, behavior, and results. The

data were analyzed using the t-test, ANOVA, Wilcoxon signed rank test, and
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Kruskal Wallis test in SPSS 25.0.

Results : The results showed that The infection prevention and control
education program was effective in the reaction, learning, and behavior levels
of the Kirkpatrick model. The reaction level was assessed by measuring the
participants’ satisfaction with the program. The average satisfaction score
was 372 out of 4, which indicates that the participants were generally
satisfied with the program. The learning level was assessed by measuring the
participants’ knowledge tests before and after the program. The average
knowledge score increased from 71.66 to 90.58 after the program. The
behavior level was assessed by measuring the participants’ application of the
knowledge and skills learned in the program to their daily work. Practical
application score was 4.07£052 out of 5, and 87.1% of the participants
reported that they had applied the knowledge and skills they learned in the
training to their daily work. 90.6% of the participants reported that the
implementation of infection control regulations and guidelines had improved.
Practical application score of the practical training was 4.17+£0.49, which was
higher than the theoretical training.

Conclusion : The participants’ satisfaction, knowledge, and Practical
application scores were significantly different depending on the education
method. The education that included practice was effective in terms of
reaction, learning, and behavior better than theoretical education. This study
provides useful information for the development and evaluation of IPC

education programs for health care workers.

Keywords : Infection prevention and control education, Kirkpatrick Model,

Satisfaction, Knowledge, Practical application
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