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Figure 4. Participants flow diagram
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Table 1. Characteristics of focus group interview participants (N=11)

Participants No. Work duration at current Work field (main disease of patient)
department (year)
Clinical nurse 1 9.17 Pediatric urology (urinary tract disorders)
Clinical nurse 2 9 Cardiology (cardiovascular diseases)
Clinical nurse 3 2.67 Neurology and rehabilitation medicine (stroke)
Clinical nurse 4 18 Gastroenterology (gastrointestinal disorders)
Clinical nurse 5 8 Orthopedics (musculoskeletal disorders)
Mean+SD 9.37+4.93
Educational nurse 1 3 New nurse orientation, clinical procedure
training, simulation education
Educational nurse 2 0.83 New nurse training
Educational nurse 3 5 Intensive care nursing education
Educational nurse 4 1.17 New nurse mindfulness care
Educational nurse 5 1 New nurse on-site training
Educational nurse 6 2 Infectious disease education
Mean+SD 2.17+£1.47
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Table 2. Contents of the online education program

Session Topic Goals Contents IMB model
I M B
1 Program . Introduction of the climate Introduction of climate change-health nursing v Vv
(1h) introduction change-health nursing competency concept
competency concept Introduction of climate change-health competency
Setting goals for climate enhancement education program
change-health nursing practice Setting goals for climate change-health nursing
Reinforcing motivation for practice
program participation
(125h) I-:galtft\ m;lpacts of Understanding climate change Health impacts of climate change vV Vv
. climate change, ; i . . T
and efforts fc?r and its health impacts Climate change-health issues and policies in Korea
addressing Understanding global goals Scientific evidence and prospects of climate
and domestic policies for change
climate change response . .
Global goals for climate change adaptation and
mitigation
3 RQIE of nurses in Understanding health Health inequalities and vulnerable groups in vV Vv
(th) climate change inequities of climate change climate change
response

Understanding hospital's
carbon footprint and climate
vulnerability

Understanding climate
change-health nursing
competencies required for
clinical nurses

Community climate change-health services and
education in Korea

Hospital's carbon footprint and climate
vulnerability

Climate change-health nursing competencies
required for clinical nurses

Note: I=Information(Knowledge), M=Motivation, B=Behavioral Skill(Self efficacy)
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Table 2. Contents of the online education program (cont’d)

Session Topic Goal Contents IMB model
I M B
4 St_rategles for - Strengthening motivation for Climate change-health nursing practices required v.ovov
(1.5h) climate Cha_nge- climate change-health nursing and available resources in clinical settings
health nursing ractice . .
practice p Hospitals' current climate change responses and
- Identifying methods for anticipated positive outcomes of climate change-
climate change-health nursing health nursing practice (environmental, health,
practice economic)
Setting goals for climate change- Setting nursing practice goals and strategic plans
health nursing practice applicable to my workplace
5 Climate chgnge- - Assessing climate change- Confirmation of climate change-health related V.oV
(1.5h) healih nursing health nursing practice nursing practice goals and strategies
ractice
P - Enhancing self-efficacy for Case studies of climate change-health nursing
climate change-health nursing practice
practice Sharing facilitators, barriers, and overcoming
strategies of nursing practice
6 Enhancing nurses - Confirming experiences of Discussion of experiences of climate change-health ¥ vV VY

(1.5h) competency in
climate change-
health response

climate change-health nursing
practice

Recognizing the need for
establishing systems to
address climate change-health
issues

Setting long-term goals, and
motivating for sustained
interest and practice

related nursing practice

Discussion on the way forward, setting long-term
goals (personally sustained efforts and
institutional/governmental support linkage)

Reflection on initial mindset, confirming self-
efficacy of climate change-health nursing practice

Program conclusion, survey guidance, and

distribution of certificates.

Note: I=Information(Knowledge), M=Motivation, B=Behavioral Skill(Self efficacy)
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Table 3. Methods and activities of the online education Program

Session Topic Method Activity |
1 Program introduction 208 Video/ Lecture/ Positive message _ Self-introduction (sharing climate Change
(Lh) - response beliefs)

- Practicing Google Jam-board

2 Health impacts of climate a Video/ Lecture/Summary lecture/ _ Quiz, Posting Comments \
(1.5h) change, and efforts for Reflecting on the learning '
addressing
3 Role of nurses in climate a Video/ Lecture/ Specific - Quiz, Posting Comments \
(1.5h) change response examples/Positive message/ Reflecting
on the learning
4 Strategies for climate 3 Video/ Lecture/ Specific examples/ - Quiz, Posting Comments (goals and \
(1.5h) change-health nursing Posit@ve message/ Reflecting on the strate:gies)
practice learning
5 Climate change-health a Video/ Lecture/ Specific examples/ _ Quiz, Posting Comments (facilitators
(1h) nursing practice Positive message/ Reflecting on the barriérs and overcoming strategies) '
learning '
6 Enhancing nurses’ 208 Lecture/ Discussion/ Mentoring/ Positive  _ Role-play (direction to move forward)
(1.5h) competency in climate - message/ Reflecting on the learning/ Gooal board activi ina |
change response Practice & Feedback oogle Jam-board activity (setting long
term goals)
- Sharing experience of participating in
education

. 8 ®
Note: I=Information(Knowledge), M=Motivation, B=Behavioral Skill(Self efficacy), S2=_Real time online group learning, s=Individual learning with video recorded lectures

44



B. 2&¥X=2 1% g3 Hr}

1. 24 #A

L1 B3 549 344 34
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p=.018). TATel Lnt

g

24 A4 A3,

ZRR o] f-o8 2ol 7h 212THx2=8.04,

& TFAZE Fels Al o @ekal(t=2.52, p=.045), txol

o FHAZF FoehA o EAtHt=2.87, p <.001)(Table 4).

Table 4. Comparison of participants’ characteristics

(N =60)

Variables

Categories

Intervention Control
(n=29) (n=31) t 72 P
Mean+SD or n (%)

Demographic characteristics

Age (years)

Sex

Marital status

Presence of child

Underlying disease

Education level

Religion

Household income
(monthly)

Female
Male
Single
Spouse

Yes
No

Yes
No

Associate
Bachelor
Master or higher

Yes
No
<300

<500
<800

2800

31.90+8.67 35.39+7.50 1.67 .100

26(89.7) 29(93.5) 030 586
3(10.3) 2(6.5)
22(75.9) 16(51.6) 379 051
7(24.1) 15(48.4)
22(75.9) 19(61.3) 147 225
7(24.1) 12(38.7)
22(75.9) 22(71.0) 018  .668
7(24.1) 9(29.0)
2(6.9) 0(0.0) 231 315
21(72.4) 23(74.2)
6(20.7) 8(25.8)
13(44.8) 14(45.2) 257 463
16(55.2) 17(54.8)
1(3.4) 4(12.9) 294 39
16(55.2) 14(45.2)
8(27.6) 6(19.4)
4(13.8) 7(22.6)

45



Table 4. Comparison of participants’ characteristics (cont’d)

(N =60)
Intervention Control
Variables Categories (n=29) (n=31) t/ x2 p
Mean=SD or n (%)
Work-related characteristics
Work duration at current department (years) 92.59+95.24  123.94+9465 1.28 .206
Working area Seoul 24(82.8) 21(67.7) 180 .179
Not Seoul 5(17.2) 10(32.3)
Working department General ward 22(75.9) 14(45.2) 8.04 .018
Special unit" 5(17.2) 6(19.4)
Outpatient 2(6.9) 11(35.5)
Major diseases of patients  Infectious 8(27.6) 15(48.4) 2.74 .098
Respiratory 13(44.8) 16(51.6) 0.28  .599
Cardiovascula 9(31.0) 13(41.9) 0.77 .381
Neurological 10(34.5) 7(22.6) 1.05  .307
Mental 1(3.4) 5(16.1) 268  .102
Gynecological 6(20.7) 4(12.9) 0.65 419
Dermatological & Ocular 4(13.8) 7(22.6) 0.77 379
Surgical 15(51.7) 12(38.7) 1.03 311
Climate change-health related characteristics
Number of Climate change-health learning path 1.00+1.00 1524112 1.88 066
Awareness regarding facilitators of
climate change-health nursing practice 2.07+£1.33 2.61+£1.23 164  .106
Awareness regarding barriers of
climate change—health nursing practice 2.76+1.41 3.00+£1.21 071 478

TSpecial unit=intensive care unit, emergency room, operating room, procedure room
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1.2. 47 ¥ 24 3AA

SAT, tzae] A e A A4 2y, TA d 715Es-a7 el
ot zel7h v dxde ARG VFHE-d1i A FEol

GolshA =% Ht=3.30, p=.002)(Table 5).

Table 5. Comparison of study variables

(N=60)

_ Intervention Control
Variables Pfasf]'be'e (n=29) (n=31) . )

g MeanxSD
Knowledge of climate change- 0~20 16.97+1.72 17.10+1.27 0.34 137
health
Motivation for climate change- 3~15 10.97+1.76 11.58+2.32 1.15 .255
health nursing practice
Self-efficacy for climate 3~21 12.28+3.33 13.35+2.82 1.36 .180

change-health nursing practice

Climate change-health nursing  32~160 82.10+£20.11 100.61+£23.07 3.30 .002
practice
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Table 6. Comparison of the changes in the score of knowledge of climate change-
health between groups (N =60)

Estimated . Time*Grou
Knowledge marginal means ;'gg&fsf; %r?%%/ig?;t interactionp
T0 T1 T2 B (95%CI)
Intervention 16.97 1855 18.03 0.129 -0.251 0.405
Control 17.10 17.42 17.35 (-0.154,0.412) (-1.303,0.802)  (-0.022, 0.833)
1) Cause of climate change
Intervention 7.66 872 8.34 0.081 -0.018 0.264
Control 758 787 7.74 (-0.093,0.254) (-0.726,0.690)  (-0.007, 0.536)
2) Health effects of climate change
Intervention 931 9.83  9.69 0.048 -0.232 0.141
Control 952 955 961 (-0.121,0.218) (-0.855,0.390) (-0.133, 0.416)

Note. Working department was included as covariate;
Cl=Confidence Interval; T0O=Baseline, T1=Immediately after intervention, T2=4weeks after intervention

Knowledge of climate change-health

B=0.405, p=.063

18.55

17.5

17.0

Baseline Immediately after intervention 4 weeks after intervention

== |ntervention group ==*==Control group

Figure 5. Changes in knowledge of climate change-health between groups
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AA S AT (B=0.838, p=.001). 7|FR&-A7 D2 dH 7= A
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=
>
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5
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s, FA Aol sl A TR 4T Folt okt gash: IS

B9 Table 7, Figure 6).

Table 7. Comparison of the changes in the score of motivation for climate change-
health nursing practice between groups (/N =60)

Estimated . Time*Group
Motivation marginal means Tlmeoeﬁect Grou%effect interaction
TO T1 T2 B (35%Cl) B (35%Cl) B (95%ClI)
Intervention 1097 13.28 1293 0.145 0,994 0.838"
Control 1158 11.68 11.87 (0.1750465)  (-2.277,0.289)  (0.354, 1.321)

Note. Working department was included as covariate;
Cl=Confidence Interval; TO=Baseline, T1=Immediately after intervention, T2=4weeks after intervention
*p<.05, 7p <.01, ™"p <.001
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Motivation for climate change-health nursing practice

B=0.838, p=.001
135 13.28

12.93

13.0
12.5
120 11.87

11.58
1.5
11.0

10.97
10.5

Baseline Immediately after intervention 4 weeks after intervention

=e=|ntervention group =-*==Control group

Figure 6. Changes in motivation for climate change-health nursing practice between
groups
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Aoltt’ = AAHATHB=1.902, p<.001). 7IFW3}-A% s dHd Arlaside
sATAM B Bol TvrElen, A AS SR @l TA TR 45 F7HA

FA = 73S B HTable 8, Figure 7).

Table 8. Comparison of the changes in the score of self-efficacy for climate
change-health nursing practice between groups (N =60)

Estimated . Time*Group
Self-efficacy marginal means ;'ggéﬁz‘ff; G;?;ﬁ;g?; t interaction
TO T1 T2 ° 0 B (95%Cl)
Intervention 1228 16.83 16.72 0323 2377* 1.902*
Control 1335 14.19 1400 (-0-261,0.905)  (-4.516,-0.238) (0.977, 2.826)

Note. Working department was included as covariate;
Cl=Confidence Interval; TO=Baseline, T1=Immediately after intervention, T2=4weeks after intervention
*p<.05, "p <.01, ""p <.001
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Self-efficacy for climate change-health nursing practice
B=1.902, p<.001

17.5
16.83 16.72
—
16.5
15.5
145 = 14.00
____________ ®
135
12.5
12.28
11.5
Baseline Immediately after intervention 4 weeks after intervention

== Intervention group =-*==Control group

Figure 7. Changes in self-efficacy for climate change-health nursing practice
between groups
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410, p<.001). 7133 -A% 3 AHLe FATANA ¢ Wol Frhsiion,

A ATEH FA T8 45 IVHAE F7FEe YA B (Table 9, Figure 8).

Table 9. Comparison of the changes in the score of climate change-health nursing
practice between groups (N =60)

: Estimated . e
Nursing . Time effect Group effect Time*Group
Practice marginal means B (95%CI) B (9506C1) interaction

TO T1 T2 B (95%Cl)
Intervention  82.10  114.62 125.83 6.450™" 29 680™ 15410
Control 100.61 105.00 113.52 (2.944,9.959)  (-43.612, -15.748)  (10.095, 20.726)

Note. Working department was included as covariate;
Cl=Confidence Interval; TO=Baseline, T1=Immediately after intervention, T2=4weeks after intervention
“p<.05, ~p <.01, ™"p <.001
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80.0

Climate change-health nursing practice
B=15.410, p<.001

125.83

_-® 11352

Baseline Immediately after intervention 4 weeks after intervention

=e=|ntervention group =-*==Control group

Figure 8. Changes in change—health nursing practice between groups
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Table 10. Satisfaction and comments on the online education program

Satisfaction with the education program Mean=SD
Appropriateness 4.45+0.74
Necessity 4.66+0.72
Satisfaction 4.69+0.54
Total 4.60+0.59

Comments based on experience of education program

The positive and helpful aspects of the program

Knowledge

Motivation

Self-efficacy

Behavior

Etc.

Understood the interaction between climate change, health, and nursing.

Identified climate change-health related issues and potential actions.

Motivated by realistic data and expert lectures.

Developed a desire to engage in relevant training and campaigns.

Actively participated in the program through Numerous opportunities to express my
opinions and engaging in discussions.

Encouraged by the shared interest of fellow nurses in climate change.

Explored practical solutions that suited me through learning assignments.

Improved ability to communicate about climate change and health.

Adequate learning periods, intervals, and flexible participation condition facilitated
smooth attendance during shift work.

Detailed learning objectives and course materials enhanced the learning experience.

The areas requiring improvement in the program

Knowledge

Motivation

Self-efficacy

Behavior

Etc.

Some individual learning content of the recorded lectures was challenging.
A summary lecture before the main session could improve understanding.
Majority of participants from Severance was disappointing.

Adding more specific and visible data about activities conducted on a larger scale could
enhance motivation.

Low awareness of climate change among colleagues hindered information sharing.

Program impact could be higher with participation from at least two nurses per
department.

Program duration felt too short for effective implementation.

Weekly focus on one nursing practice and shared experiences could increase
engagement.

Face-to-face learning addition would be beneficial.

Desire for an opportunity to hear opinions from all learners.
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Appendix 1. Climate change response practices recommended for hospital workers
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Appendix 2. List of literature reviewed to develop educational materials
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Appendix 3. Questions for focus group interview
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Appendix 4. Educational strategy using ARCS model of motivation
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Appendix 5. Key concepts and measurement methods
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Appendix 6. Contents of climate change and health education for nurses and health care workers
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Appendix 7. Climate change-health education needs identified in the previous research
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Appendix 8. Climate change-health education needs identified through focus group interview
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Appendix 9. Education program (draft)

> > >
> > > >
2 0 0 i
a -0 Y ok
M_w L] e 5o £ = 5
ol K w o _.__._._ o _|__._._ _.__._._
N s s +
ofr I ./
A 3o o of of of
o X = k. 2 2
ofr
E
Wl __®
_u_.__u o © Al_ .__,_..._.o —
o B Bl e o I ar R._
S o ROy B R S )
51 0 ol - i~ i -y of KO
ol RO .. b & & M or oo U- T o7
or XU o ~NO = = F T P2l .J. X0 o =
B = REw_goo oY O B om o
= N o= & o O
Kt no 1o o = ~ o R o xF B oo gr
o7 <k o R = 0o N i © g =) B ok 1ok .mvu_ o
PR RHEFEEFE WS gl %R R R
i W MW © w4l W my BN ~ . o [
=~ = o . = 10 o ol | M < L HO = o o 4o
N 0o B A X z N[ e B B U
Wo Mo m & o m OH MW M_._.._ ._M__H oK| 20 ® o Wﬁ oo _._._J NN
_ o N 10 - N < K P
Mmﬂa R0 mo | o_ovwaﬂﬂo_oawﬁ_uaamﬁmeﬁ RO RO RO
o = _ _ —_— g g -
O e B T gl < e L
X0 auo_u_ﬂﬂh‘ng‘gﬂﬂﬂﬂ*gIWﬂﬂEW§§§
or = r w0 o | B OB OB x4 o om| B o X ® T g X ¥ OBl OEl
LR I o fob fof [OF OF OF b AT owb ok |RE O ok mroom o] 0 OF o
or r H S AR NINNRNSTORS|™ BON T o g0 &N NN
° . e e . . (o0 e ., |jeee ., . . e eoe
II-Al 4
= o o N
< [ | o
= - 10 0 . L
= il 7 B o el
K+ 0 ) 3
r ok u._ 101 E |
1 = %] o fof
Hl ot ~ N
~N
w - o on <

106



\

\

\

\

Zoom, PPT,

Zoom, PPT,

Th

1.5h

ZHH)

3,

o

Lol 22 X[0f

FRA o

.
o
i

Blol-AY X0 337 2

fo-

Ltop7tofF &

%0
1

I
ojr

KO

107

Behavioral Skill(Self efficacy),

23" R, d2xAM ¢, #2235 HF

Motivation, B

=

Note: I=Information(Knowledge), M



Appendix 10. Contents validity index
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Appendix 11. Program guideline for each session
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Appendix 12. YouTube link for recorded video lecture

Session  Learning topic

You Tube link

2 Health impacts of Climate change, and efforts for addressing
3 Role of clinical nurses in climate change response
4 Strategies for climate change-health nursing practice

Health impacts of Climate change, and efforts for addressing

Main lecture: https://youtu.be/p1V4m2tYWSo
Summary lecture: https://youtu.be/U8QF)QJmcZA
https://youtu.be/zUxxa1tzNHI

https://youtu.be/rYT8hYyamd4

https://youtu.be/FET8yxzStXI
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Appendix 13. Comparison climate change-health nursing practice in details between groups

Estimated marginal means Time*Group interaction
Outcomes

TO T1 T2 B (95%CI)
J|Hs-Ag x5 2 L &of
Intervention 1.79 2.81 3.07 0.452**
Control 1.95 2.18 2.32 (0.125, 0.780)
JeHis-AY S8 9 MY MY
Intervention 1.69 3.57 3.78 0.814***
Control 243 2.68 2.90 (0.544, 1.083)
J|=Hgte| AZFY ZAl & OIS
Intervention 2.18 341 3.88 0.631***
Control 2.96 3.20 3.40 (0.388, 0.875)
SR A| 7| =Hel-Ad us
Intervention 1.75 2.86 3.21 0.563***
Control 2.55 2.73 2.88 (0.281, 0.846)
J|sel- 1Y o|AAE o WS Hol
Intervention 1.80 3.53 3.82 0.694***
Control 2.28 2.63 2.90 (0.421, 0.967)
H7|& 24 % HEE
Intervention 3.27 4.05 4.35 0.301**
Control 3.72 3.80 4.20 (0.099, 0.504)
oHx E2& &5
Intervention 3.52 4.15 4.41 0.292%**
Control 4.06 4.01 438 (0.090, 0.495)
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2 ™Mok st
=71 =2 O

=
Intervention 3.03 3.86 4.17 0.392**
Control 3.90 3.87 426 (0.166, 0.617)
7|z Risto] Fgto| He AE Me

Intervention 2.66 3.31 3.69 0.287*
Control 3.29 3.37 3.81 (0.058, 0.517)
EE2 Al IS SFHE S 2HIA HiE NE

Intervention 3.78 4.26 4.62 0.205
Control 3.94 4.05 437 (-0.020, 0.429)
Hgz oy

Intervention 2.83 3.48 3.93 0.449***
Control 3.48 3.42 3.69 (0.230, 0.664)
otz A RolztatE2d e

Intervention 3.60 3.66 4.33 0.330*
Control 4.15 4.13 421 (0.079, 0.580)

Note. Working department was included as covariate;

ClI=Confidence Interval; TO=baseline, T1=1% post-test (4 week), T2=2" post-test (8 week);

*p<.05, ** p <.01, *** p <.001
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Appendix 14. IRB approval

!,-“\\ dMeolzg JEstAEy dyHe s

‘Yonsei Health m, Severance Institutional Review Board
\ i »«15‘%& Msﬁm ) omem
\5‘._9--/ Tel02 2228 0430~4, 0450~4 Fan02 2227 7858~9 Email ib@yuhs.ac

o9 g I 20234 9 7 ¥
3+ ¥ = 2023-0589-004
AHEAHE 4-2023-0272
MEZ2AYH HLHo 2 HE 9 Hol BatE CHE £0] ¥ ERLUCL
Protocol No.
a T Hy 5 FEE-HL TG BL ASTE N T
HEHMYR Ua HEBANK ST
9 g A} (E)EM g
HFHEI 2023.05.02 ~ 2024.05.01
Ague pe 1274 & OtCt
4 H s U 2023.05.02
48+ F Level I X9
49 8wy us
9 g ¥ AulEZ
a4 90 I 2 - [HEH)HETH S - 2.870,000
I &04H| - 2870,000
mEA Z0H| B0 : =R YV E I ERIE0T=202H), HENTYSHHEST
=250 ), GE[ZAT S50 de“ 25TE), 22N THSEET SN S=155T
2 CIETIOHx31T=620HE)
PIHH| Z%H| T3 : 2,870,000
£ : 2,870,000
[MA=|FEH| B - 31580,000
O E R} 209 - 3180,000
OEA Z0ojH| B0 : =M ECHIE N 2 BRPEX102 =200 H), MBS SEOESD
=250H8), OfH|EALSEB(SOrRXS T =250 R), BEA SIS (LED SPHAX31T=1550
H OEFIPHEI =620, EFFE 1D B=31PE)
P13, R B3 - 3,180,000
22 : 3,180,000
- [MEHMEFET E FFL SHE RUYIIELNE UEE V|ERE-HT BY 1598
Versn/ =T g == Severance Hospital [2020-05-24] 1/8
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Appendix 15. Permission to use survey instruments

o J|F-AF XY Al 24)

From: "2} 21 Z"<minkyung 1262 @navercom>

To: <Safaashark@gmail.com>; <Nasif_n@yahooc.com>;

Ce:

Sent: 2023-06-15 () 11:07:38 (GMT+03:00)

Subject: A request for using ‘Knowledge about the cause/impact of climate change'

Dear Elsharkawy

Hello. This is Minkyung Park, a PhD student at Yonsei University, South Korea.

I am planning my thesis on the development of climate change and health education programs for nurses,

and thought the "knowledge about the causes/impact of climate change' developed in the study below would be very helpful to check the effectiveness of the
education

Elsharkawy, S. A_, Elsheikh, A A, & Refaat, L. A. R (2023). Knowledge, perception, and practices regarding climate change among students of Al-Azhar University
for Girls in Cairo, Egypt. Jounal of Public Health, 1-10.

Therefore, | ask you for permission to use the scales and share the questionnaire.

| look forward to hearing from you.

Best regards,
Minkyung Park

From: "2 21 %" <minkyung1262@navercom>

To: <asmaaabdelghani medg@azharedu.eg>;

Ca:

Sent: 2023-08-25 () 01:33:02 (GMT+09:00)

Subject: Re: A request for using ‘Knowledge about the cause/impact of climate change

Dear Asmaa Abdelghany Elsheikh

Hello, | am Min Kyung Park, a doctoral student in the Nursing College at Yonsei University.
I am conducting research on developing a climate change-health education program for nurses

I would like to use the <knowledge about the causesfimpact of climate change> developed in your recent study for evaluating the effectiveness of the education program
Despite reaching out to the corresponding author, Elsharkawy. | haven't received a response.

Elsharkawy, S A Elsheikh A A & Refaat L A R (2023) lion, and practices regarding_climate change among students of Al-Azhar University for Girls in
Cairo,_Egypt. Journal of Public Health, 1-10

1 Kindgly request your assistance in sharing the tools and survey items used in your research.
Best regards,

Min Kyung Park

o V|FHE-AR 3HAA ArlasH A& <)

From: "0|7| &/ 1 282" «spartan@hongik.ackr>

To: "=H I < minkyung1262@navercoms;

Ce

Sent: 2023-04-10 (Z) 16:11:14 (GMT+02:00)

Subject: Re: 7| = #3510 CHEH Rp7| 252 282 M2 3718 B=IEELCL

OFF B3 7|%E e BHC R,
LESHI MY Whie etal ©| 20113 =20| KIZtEl 357 SHE T2 ©1720] B20] L7 S5040) A8 HO = 7| LT}
HAIL I Re| ai2io] QA SSho] ARSI & 2 ZaUit

pnk:ii— i,
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Development and Evaluation of an Online Education Program to

Enhance Nurses’ Competency in the Climate Change Response

Park, Min Kyung
Department of Nursing
The Graduate School

Yonsei University

Introduction

Background

Climate change is increasingly recognized as an urgent health challenge that
nurses and other health professionals must address in clinical practice and
education (Nicholas, 2020). The healthcare system’s dependence on the world has
intensified due to health problems caused by climate change, increasing the demand
for nursing. This is particularly true as the primary target groups of nursing, such
as patients with underlying diseases, the older adults, and children, are more
affected by climate change (Romanello et al., 2022; Lopez-Medina, 2019).
Accordingly, the need for nurses to possess the competency to respond to climate
change has been emphasized (Lopez-Medina, 2019). Nurses must understand the
relationship between climate change and health issues and promote response

through practical actions in the clinical field.
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When addressing health problems resulting from climate change, actions for
climate change mitigation and adaptation should be considered in unison
(Intergovernmental Panel on Climate Change [IPCC], 2021). Nurses can play a
pivotal role in both the mitigation of and adaptation to climate change. Regarding
mitigation, nurses can identify the negative contributions of hospitals to climate
change and seek measures for improvement. Hospitals—which consume energy
around the clock to power medical equipment, heating and cooling systems, and
lighting—generate substantial medical waste and contribute carbon emissions
through various channels, such as drug distribution and patient and staff
transportation (Health Care Without Harm [HCWH], 2019; Dhillon & Kaur, 2015).
Consequently, hospitals are responsible for 4-5% of the world’s greenhouse gas
emissions (Tennison et al., 2021). Nurses are strategically positioned to help
reduce the hospital’s impact on climate change by participating in decision-making
processes that aim to lower greenhouse gas emissions (Cook et al., 2019). In terms
of climate change adaptation, nurses can alleviate the vulnerability and exposure of
patients with preexisting conditions, who are disproportionately affected by climate
change, and identify and manage the climate-related health needs of patients. It is
known that patients who receive information about climate change from medical
professionals are more likely to engage in practices that mitigate the impact of

climate change (Villagran et al., 2010).

Nevertheless, research addressing climate change issues among nurses remains
insufficient, and there exists a disconnection between climate change concerns and
the daily duties of nurses (AnAaker et al.,, 2015). Nurses have reported that,
although they recognize the relationship between climate change and patient health,
they feel professionally unprepared (Iira et al., 2021) and have indicated that they

do not know how to act in response to climate change (Park et al., 2023). Therefore,
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despite numerous opportunities for nurses to respond to climate change, there is
currently a deficiency in their competency to do so. Many nurses lack adequate
education to address climate change issues in practice (Leffer, 2014). A recent
study of domestic nursing graduate students also revealed that only 24.5% had
access to a curriculum on climate change and health (Park et al., 2023). It is
imperative to implement practical education that enables nurses to understand their
roles in addressing climate change and to integrate and act on this understanding

in clinical practice.

It has been reported that nurses need information and motivation to act in
response to climate change (Jeong et al., 2022; Park et al., 2023), and self—efficacy
has been identified as having a moderating effect on the process of translating
learning experiences about climate change into an attitude toward climate change
prevention behaviors (Park, 2021). This concept aligns with the Information-
Motivation-Behavioral skills IMB) model, which posits that information, motivation,
and behavioral skills are predictors of behavior. The IMB model has been
extensively applied to explain behaviors related to environmental problems, such
as particulate matters (Park & Kim, 2020), and is recommended for designing
interventions to promote pro-environmental behaviors (Ehret et al., 2021).
Therefore, this study aimed to develop and evaluate the effectiveness of an
education program designed to enhance nurses’ competency in climate change
response by incorporating the necessary content for nurses and the intervention

elements of the IMB model as educational strategies.
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Purpose

The purpose of this study was to develop and evaluate the effectiveness of an
education program aimed at enhancing nurses’ competency in the climate change

response.

Conceptual Framework

According to Fisher and Fisher (1992), the Information—-Motivation-Behavioral
Skills (IMB) model proposes that individuals are more likely to initiate and sustain
a behavior if they have sufficient information related to the behavior, are motivated
to alter their behavior, and possess the necessary behavioral skills (self-efficacy)
to perform the behavior. This model has been extensively used to explain
environmental behaviors, including those related to particulate matter and water
conservation (Park & Kim, 2020; Ehret et al., 2021). The applicability of the IMB
model to elicit health behaviors or nursing practices among nurses has been
corroborated by prior research (Kang, 2022; Yoon, 2020). In this study, the IMB
model was employed as a conceptual framework for the development of our
program by mapping specific variables onto each component of the model.
Comprehensive enhancement in nurses’ competency to respond to climate change
was interpreted by aligning “knowledge of climate change—health” with
“information,” “motivation for climate change—health nursing practice” with
“motivation,” “self-efficacy for climate change—health nursing practice” with
“behavioral skills,” and “climate change—health nursing practice” with “health

behavior.”
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Methods

This study was conducted in two stages: the development of the education

program and the evaluation of its effectiveness.

First phase: Education program development

The education program was developed in accordance with the program

development framework of the Medical Research Council (MRC, 2019).

Literature review. For the intervention program development, the following
sources were analyzed: intervention studies for enhancing nurses’ competency in
climate change response, intervention studies using online education programs for
nurse education, studies that intervened and investigated climate change—health
nursing practice, studies applying the IMB model to nurse education, and
educational materials and guidelines from major domestic and international

organizations concerned with climate change and health issues.

Needs assessment. Subsequent to reviewing the results of the climate change—
health education needs assessment from previous studies, interviews were

conducted with nurses and nurse educators to further assess these needs.

Expert validity evaluation. The content validity of the intervention content and
research tools was verified by five experts in the fields of climate change, health,

and nursing.

Pilot study. A pilot study was conducted with five nurses recruited before the

intervention to evaluate the feasibility of the intervention.

149



Final education program (intervention). The final program was developed as an
online education program consisting of six sessions over 4 weeks, with four
sessions dedicated to video individual learning and two sessions for real—time

online group learning. The topics for each session are as follows:

1) Program introduction

2) Health impacts of climate change, and efforts toward addressing them
3) Role of nurses in the climate change response

4) Strategies for climate change—health nursing practice

5) Climate change—health nursing practice

6) Enhancing nurses’ competency in the climate change response

Second phase: Education program effectiveness evaluation

Design. This was a quasi—experimental study employing a non—equivalent control
group pretest—posttest design, which was conducted to evaluate the effectiveness
of the education program in enhancing nurses’ competency in climate change

response.

Participants. The target population for this study was nurses working in general
hospitals in Korea. The specific selection criteria, exclusion criteria, and dropout

criteria were as follows:

1) Selection criteria @ Nurses providing direct nursing care to patients in general
hospitals in Korea @ Those with more than 6 months of work experience at their
current working department (Cho et al., 2019) @ Those who own a computer or

smartphone and are able to participate in online education and surveys

2) Exclusion criteria @ Administrative nurses, infection control nurses, home care
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nurses, and education nurses who do not perform direct nursing duties in the clinic
@ Those who are not practicing at the time of the survey (e.g., on childcare leave,

etc.) @ Overseas residents or foreigners

3) Dropout criteria @ When the participant withdraws from participation @ When
the subject does not respond to all pretest, posttest, and follow-up surveys @
When the program participation rate falls below the standard (when the participant
does not participate in all real-time online lectures; when the participant does not
participate in more than two sessions of video—recorded lectures in the designated

week and does not complete the learning before the sixth session of education)

Number of participants. The sample size was calculated using RMASS, a web-
based statistical program designed for calculating sample sizes for repeated
measurement data (Bhaumik et al., 2008). By setting the number of repeated
measurements for two independent groups at three, effect size at 0.5, test power
at 0.8, significance level at 0.05, standardized mean change at 0.5, correlation
between measurements at 0.5, and accounting for a 30% dropout rate, the minimum
sample size required was determined to be 56. During the recruitment process
across three hospitals, there was inadvertent over—recruitment. Following approval
from the research ethics committee, a total of 62 participants, with 31 in each group,

were registered for the study.

Data collection. This study obtained approval from the institutional review board
affiliated with the researcher’s institution (IRB No. 4-2023-0272). Data were
collected from September to November 2023 via a self—-administered online survey.
The data were collected three times: a pretest was conducted before the
intervention for the intervention group, the first post-test immediately after the

intervention, and the second post-test at 4 weeks after the intervention’s
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conclusion.

Participants in this study were recruited using two methods. First, in a previous
study that investigated nurses' educational needs related to climate change—-health,
66 nurses who expressed interest in participating in this study were divided into
two groups. Recruitment notices for the intervention group and the control group
were then sent to each group. Second, notices for recruiting research subjects were
posted in 3 general hospitals in Korea. After approval from the nursing department
of each hospital, a recruitment notice was posted on the hospital bulletin board, and
the recruitment notice for the intervention or control group was delivered to the
departments assigned by the nursing department so that the notice could be posted
within the ward. Initially, 62 participants, 31 in each group, were enrolled in the
study. Two participants dropped out of the intervention group, resulting in a total
of 60 datasets (29 from the intervention group and 31 from the control group) being

used for analysis.

Variables. 1) Participants’ characteristics were compiled, including age, sex,
marital status, presence of children, underlying diseases, education level, religion,
monthly household income, current workplace experience, working area, working
department, major diseases of patients, number of climate change—health learning
path, awareness regarding facilitators of climate change—health nursing practice,

and awareness regarding barriers of climate change—health nursing practice.

2) Nurses’ competency in the climate change response, the focus of the
education program’s effectiveness evaluation, consisted of four variables:
knowledge of climate change—health, motivation for climate change—health nursing
practice, self-efficacy in climate change—health nursing practice, and climate

change-health nursing practice.
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Data analysis. The collected data were analyzed using SPSS Statistics for
Windows, version 26.0 (IBM Corp., Armonk, NY, USA). The distribution of
participants’ characteristics and study variables was analyzed using descriptive
statistics. Independent t-tests and one—way analysis of variance (ANOVA) were
used to examine differences in PBCH according to participant characteristics.
Normality testing for participant characteristics and key variables was performed
using the Shapiro—-Wilk test. Pre—homogeneity verification for characteristics and
dependent variables between the experimental and control groups was conducted
using the chi-square test, Fisher's exact test, independent t—tests, and Wilcoxon’s
signed rank test. Differences in dependent variables between the experimental and
control groups after the intervention were analyzed using the Generalized

Estimating Equations (GEE) statistical method.

Results

First phase: Program development

Literature review. The health impacts of climate change, mitigation and
adaptation strategies, the role of nurses and health professionals, and
communication and education approaches for climate change and health were
incorporated into all educational materials. Additionally, the educational content
frequently included health inequities and vulnerable groups affected by climate
change, health co-benefits of mitigation, the carbon footprint of the health sector,
workplace practice strategies of nurses for climate change and health, and the

scientific evidence supporting climate change.

Needs assessment. 1) Needs assessment through previous studies @ The
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greatest needs for enhancing nurses’ competency in the climate change response
were identified as “the health impacts of climate change,” “climate-friendly
practice strategies in the workplace for nurses,” and “the role of nurses as health
professionals,” in that order. @ Among climate change—health nursing practices,
the most urgent needs were “organizing and participating in climate—health
initiatives,” “establishing goals and strategies for climate—health,” and “monitoring
and responding to the health impacts of climate change.” @ The educational needs
for understanding the exposure pathways and health outcomes of climate change
were highest for “air pollution and health impacts,” “increase of allergens and
health impacts,” and “heat waves and health impacts,” respectively. @ Educational
needs concerning the vulnerable groups of climate change were prioritized for

“children,” “people with underlying diseases,” and “older adults.”

2) Needs assessment through focus group interviews. The needs of the
participants, based on central questions, were classified into nine categories and
20 subcategories related to climate change—health nursing practice, and nine
categories and 22 subcategories related to the content and strategies of education

to enhance nursing competencies in climate change response.

(D For nursing practices to mitigate the health impacts of climate change, clinical
nurses expressed a need for specific practices applicable to inpatient management
and discharge management at their workplace. Education nurses identified a need
for organizational structure and infectious disease management strategies that can

be implemented at the hospital level.

@ In terms of nursing practices to reduce the hospital’s impact on climate change,
clinical nurses and education nurses had similar responses. Participants indicated

that waste reduction, energy conservation, food management, and the use of public
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transportation for commuting were necessary at the workplace and that employee
feedback should be leveraged to establish these practices as habits. Clinical nurses
detailed their needs with specific examples from their workplace, while education

nurses provided examples from other hospitals’ activities.

@ For the content of education aimed at enhancing nurses competency in the
climate change response, the majority of feedback came from clinical nurses. They
highlighted the need for domestic and international case studies, specific practical
methods, long—term and macro-level directions for climate change—health nursing
practice and addressing health inequalities related to climate change. On the other
hand, education nurses recommended strategies that should be adopted when
instructing clinical nurses on this topic, which included clear goal setting and
rewards, multi—dimensional approach strategies, integration with existing education

programs, non—formal education methods, and strategies to enhance pride.

Expert validity assessment. For the subject matter and content of the education
program, there were no items with an I-CVI less than 0.78. However, there were
suggestions for content addition and structural changes. Notably, there was a
recommendation that the topics for the fifth session “Climate Change—Health
Nursing Practice (1)” and the sixth session “Climate Change—Health Nursing
Practice (2)” should be distinct, and their contents should differ. Accordingly, the
topic for the sixth session was changed to “Enhancing Nurses’ Competency in the
Climate Change Response,” and the learning content was enriched to target
comprehensive improvement in knowledge, motivation, self-efficacy, and

practice—not practice alone.

Pilot study. The pilot study was conducted from July 26 through August 17, 2023,

to evaluate the feasibility of the intervention. The intervention received an average
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of 4.4 out of 5 points for appropriateness, 4.4 points for necessity, and 4.6 points
for satisfaction in the satisfaction survey. Feedback for improvement included the

following points:

- It would be helpful if the researcher’s summary lecture was provided
following the external lecturer’s session.

— The duration of learning through videos was considered too long.

- Scheduling a real-time meeting day that all learners could attend proved

challenging.

Final education program (intervention). After considering and incorporating all
major revision suggestions from the pilot study, the final education program to
enhance nurses competency in the climate change response was developed for
effectiveness verification. The program was structured as an online curriculum
comprising six sessions totaling 8 hours over 4 weeks, with four sessions designed
for video individual learning and two sessions for real—-time online group learning.
The education was provided over approximately 4 weeks, from September 11

through October 4, 2023.

Second phase: Program effectiveness evaluation

Comparison of participants’ characteristics. The homogeneity test results
between the intervention and control groups revealed that the intervention group
had significantly more general ward workers (t=2.524, p=.045). The control group
exhibited a significantly higher level of climate change-health nursing practice

compared to the intervention group (t=3.30, p=.002).

Difference in outcome variables. The change in dependent variables before,
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immediately after, and 4 weeks after the intervention was compared between the
intervention and control groups. The working department, which displayed a
significant difference in the homogeneity test for general characteristics, was

factored in as a covariate in the analysis.

1) Knowledge of climate change—health: The analysis indicated that there was no
significant difference in the change of knowledge of climate change—health over

time between the groups (8=0.405, p=.063).

2) Motivation for climate change—health nursing practice: There was a statistically
significant difference between the groups in the change of motivation for climate

change—health nursing practice over time (=0.838, p=.001).

3) Self-efficacy for climate change—health nursing practice: There was a
statistically significant difference between the groups in the change of self—-efficacy

for climate change—health nursing practice over time (8=1.902, p=.001).

4) Climate change—health nursing practice: There was a statistically significant
difference between the groups in the change of climate change-health nursing

practice over time (=15.410, p=.001).

Program satisfaction. The mean program satisfaction survey results, measured
on a 5-point Likert scale for each item, were as follows: 4.45+0.74 for
appropriateness, 4.66x0.72 for necessity, and 4.69%+0.54 for satisfaction with the

program. The mean score across all categories was 4.60%x0.59.

Discussion

Implications of education program development
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Firstly, this study developed the program through a systematic process utilizing
the MRC program development framework, a widely recognized guideline for
developing interventions in the public health and healthcare service domains
(Skivington, 2021). However, even interventions crafted using the MRC and other
guidelines may not seamlessly translate into clinical practice. Improvements can be
made through a thorough understanding of the needs, perceptions, preferences, etc.,
of the intervention’s demanders and providers (Bleijenberg et al., 2018). Therefore,
this study aimed to create a program that mirrors the context of both the demanders
and providers by exploring the needs not only of the nurses, who are the program’s

primary users, but also of the education nurses who instruct the practicing nurses.

Secondly, the study employed the IMB model to structure the program with the
goal of achieving a comprehensive enhancement of knowledge, motivation, self—
efficacy, and practice concerning climate change and health. Although previous
studies providing climate change response education to nurses in Korea and
elsewhere are limited, a recent study in the United States that offered climate-
related education to nursing students (Tremblay & Hawkins, 2023) also assessed
knowledge, confidence, and intent to act as outcome variables, validating that the
factors targeted for improvement through the education program are consistent.
This study actively utilized content and methods to bolster each element of the IMB

model throughout the education program.

Thirdly, this education program addressed the subject of nurses’ responsiveness
to climate change, a currently recognized need that is not yet widely offered and
outlined the roles and actions nurses can undertake for both adaptation and
mitigation of climate change. Considering nurses’ pivotal role in reducing the

exposure and vulnerability of vulnerable groups to climate-related hazards and
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bolstering resilience, it is concerning that most current guidelines concentrate
mainly on mitigation behaviors. Thus, this study sought to deepen the understanding
of the impact of climate change on the health of patients and proposed specific
adaptation practices. Moving forward, sustained efforts are vital to further
accentuate the role of nurses in climate change adaptation through future research

and educational initiatives.

Effectiveness of education program

Effects on knowledge of climate change—health. There was an improvement in
knowledge of climate change—health in the intervention group over time, but the
difference was not statistically significant. This outcome might be attributed to two
potential factors. Firstly, there could have been a learning effect from the survey
participation in the control group. During interviews, when asked about their
interest in the research topic, many control group participants expressed curiosity
about the correct answers to the knowledge questions, with some seeking the
survey answers. This suggests that repeated survey participation could have
facilitated knowledge gains in the control group, possibly explaining the
nonsignificant difference between the groups over time. Secondly, the participants
may have possessed adequate prior knowledge of the assessment items. Xiao et al.
(2016) found that while most nurses are aware of climate change, their knowledge
typically revolves around a general understanding of its impact on public health,
lacking specificity related to their work and activities at work. In this study, eight
of the ten items assessing knowledge of climate change—health pertained to the
effects of climate change on public health as categorized by the Centers for Disease

Control and Prevention (2016), which might have contributed to high pre—existing
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knowledge levels in both groups. Future research should strive to develop reliable
and valid tools capable of assessing knowledge of climate change-health,
particularly regarding its relevance to nursing practice, to more accurately evaluate

the impact of educational interventions.

Effects on motivation for climate change—health nursing practice. There was a
significant difference in motivation for climate change—health nursing practice over
time between the two groups, affirming the motivational effect of the intervention.
Previous research indicates that to convert behaviors adversely affecting climate
change into sustainable behaviors, information that allows individuals to
dynamically perceive the changing behaviors of others has a profound motivational
influence, particularly when individuals observe others making an effort to change
(Sparkman & Walton, 2017). In this study, the shifts in thinking and actions among
learners and the ongoing efforts to combat climate change as the education program
progressed were communicated. Such dynamic information sharing likely led to
positive effects by enabling learners to envisage a transformed future (Sparkman
& Walton, 2017). However, the level of motivation diminished somewhat 4 weeks
after the program concluded relative to immediately post—-education. This aligns
with findings from prior research that provided education to older adults, targeting
climate change response behaviors, where motivation waned 6 weeks post-—
education (Mohamed et al., 2023). After the intervention, the participants suggested
including more specific and visible data about activities conducted on a larger scale
as a recommendation for educational improvement. Providing specific data on
large-scale responses, such as those by governments or medical institutions, is

anticipated to sustain educational motivation over an extended duration.

Effects on self—efficacy for climate change—health nursing practice. Self-efficacy
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for climate change—health nursing practice exhibited a significant difference over
time between the two groups, confirming the intervention's effectiveness. This
complements the outcomes of earlier research that reported an increase in
confidence among nurses who underwent climate change—health education in the
United States when discussing climate change and health (Tremblay & Hawkins,
2023). The current study provided numerous opportunities to boost self-efficacy
for climate change—health nursing practice, including enabling learners to
independently plan and discuss strategies, and educating them on leadership tactics.
Self-efficacy is a crucial predictor of pro—environmental behavior (Heath & Gifford,
2002; Kaiser & Gutscher, 2003) and thus should be a focal point in future climate
change response education programs. Within nursing education, strategies such as
practical application, mentoring (Kang, 2023), and simulation (Garner et al., 2018)
are employed, and it has been demonstrated that using narrative techniques in
education about climate change and health significantly boosts self-efficacy
(Adebayo et al.,, 2020). Applying these strategies to climate change and health
education are likely to help learners enhance their self-efficacy in responding to

climate change.

Effects on climate change—health nursing practice. Climate change—health
nursing practice showed a significant difference between the two groups over time,
indicating that the intervention had an effect on behavioral change. Notably, the
improvement in nursing practice was greater than that in knowledge, motivation,
and self-efficacy. This contrasts with previous research (Tremblay & Hawkins,
2023; Mohamed et al., 2023), which indicated a larger increase in information,
motivation, and self-efficacy than in behavior. The variance in these results is
interpreted in terms of the specificity of practical items, and educational themes

and participant characteristics of this study.
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Firstly, this educational program was designed to focus on a specific occupational
group, hospital nurses, by structuring specific behavioral practice items and
providing education on enhancing the practical application of each item. In contrast
to previous studies that solely addressed practices for climate change mitigation in
nursing work environments (Lopez—Medina et al., 2019; Jung et al., 2022; Tremblay
& Hawkins, 2023), this study significantly emphasized practical items to promote
nursing practices for climate change adaptation. When the changes in climate
change—health nursing practices were examined for each item, among the 12
practice items, the most pronounced effects were observed in the following order:
'Setting Climate Change—Health Goals and Strategies (=0.814, p<.001)", 'Climate
Change-Health Communication and Education Participation (3=0.694, p<.001)',
'Monitoring and Responding to the Health Impacts of Climate Change (3=0.631,
p<.001)'", 'Providing Climate Change-Health Education to Patients (3=0.563,
p<.001)", and 'Organizing and Participating in Climate Change—Health Organizations
(B=0.452, p=.007)" (Appendix 12). These results emphasize that this education
program not only enhances the individual practices of nurses in their workplaces
but also has a greater impact on enhancing their role as health professionals who
exert influence through nursing roles and support patients in climate change

responses.

Additionally, these differences may be related to the educational topic of climate
change and the characteristics of the nurses who are the study participants. The
participants of this study were nurses currently caring for patients in hospitals. In
the education program, nurses were educated about their roles, responsibilities,
and ethical obligations concerning climate change, which may have elicited
psychological effects in the intervention group, such as a sense of moral duty and

anxiety about climate change. The significance of addressing psychological issues
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in climate change education is increasingly recognized (Cantell et al., 2019). Milfont
(2012) suggested that increased knowledge of climate change can heighten
concerns and anxiety about its risks. Therefore, to elucidate the mechanism behind
the behavioral changes observed in this education program for nurses, it is essential
to understand the distinctive aspects of climate change as a topic and to examine

emotional and psychological shifts alongside the progression of the program.
Improvement and Implementation Strategies for Education Program

Firstly, the education content should incorporate more visualized data reflecting
the hospital work environment. Providing more concrete data on the necessity and
positive effects of nursing practice for climate change responsiveness demands
more active data collection and dissemination at both institutional and governmental
levels. This will enable learners to develop more specific and desired education

programs.

Secondly, the education method should employ more diverse and interactive
teaching and learning methods to improve the efficacy of education delivery and
enrich the learning experience. A previous study with Korean nurses (Park et al.,
2023) proposed that simulation education could be beneficial for enhancing nurses’
cognitive—behavioral understanding of climate change and health. Incorporating
simulation—-based practice scenarios, cooperative learning, and problem-solving
activities could deepen the learning experience. With these methodological and
content enhancements, supported by institutional backing, the education program

could be more effective and sustainable.

Lastly, during the learning participation process of the intervention group, the

constraints on practice due to the excessive workload of nurses were persistently
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discussed, and a high proportion of respondents cited “being too busy” as a barrier
to practice, at 65.5% and 71.0% in both groups, respectively. Therefore, education
designed to bolster nurses’ competency in the climate change response should be
crafted in a manner that does not exacerbate the workload of nurses. Enhancing
the accessibility of such education—by seamlessly integrating it into ongoing nurse
education and mandatory hospital training—can be instrumental. In enhancing
climate change—health nursing practice, incorporating a climate change perspective
within each nursing service domain can be beneficial. Institutional responses to

climate change could be fortified through policy support.

Educating nurses on the health impacts of climate change and adaptive strategies,
as undertaken in this study, aligns with the policy orientation of Korea and can
contribute to underscoring and advancing nurses competencies in addressing
climate change and health issues. The education program developed here has the
potential to train nurses across various hospital settings, enhancing their
competencies in climate change—health responses and assisting in bridging the
knowledge gap on climate change and health. Moreover, it is anticipated that
learners will be able to continuously disseminate and expand the educational
content through learning about communication and education techniques with

patients and colleagues, which are intended to be incorporated into this program.

Limitations of the study.

This study has two principal limitations. Firstly, the pretest homogeneity test
results indicated a significant difference in the level of climate change—health
nursing practice between the intervention and control groups. The control group

exhibited a statistically significantly higher level of practice, a discrepancy likely
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due to bias in the sampling process. In this study, nurses who desired to participate
in this study in a previous study that dealt with similar survey questions were
divided into two groups. Subsequently, recruitment announcements for the
intervention group and the control group were disseminated separately. However,
there was a discrepancy in the number of participants recruited with one participant
in the intervention group and nine participants in the control group. Future research
should employ strategies such as random assignment to balance the intervention
and control groups more evenly and to validate the educational intervention’s
effectiveness more reliably. Secondly, this study exclusively assessed the effects
of the education program on each element of the IMB model for enhancing nurses’
competency in the climate change response and did not investigate the interactions
among the study variables. The IMB model delineates the influence of information
(knowledge), motivation, and behavioral skills (self-efficacy) on individual
behavioral change (Fisher & Fisher, 1992; Fisher et al., 2006). Thus, subsequent
studies should perform mediation effect analysis to evaluate the IMB model

thoroughly.

Conclusion

This was a quasi—experimental study with a non-equivalent control group
pretest—posttest design that developed and evaluated the effects of an online
education program aimed at enhancing nurses’ competency in the climate change
response, founded on the IMB model. The education program that was developed
demonstrated statistically significant effects on nurses’ motivation for climate
change—health nursing practice, self-efficacy for climate change—health nursing

practice, and climate change—health nursing practice. The program created as a
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result of this study is anticipated to contribute to the improvement of nurses’

competency in the climate change response.

Keywords: Climate change, Education, Environment, IMB model, Nurse
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