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Az ZTRAA Aojolm o= A= 37FA Fro] et A= A9
s ol A, EAc W WE S BRE ol A, AA, 543 dstE
A = Qe S o= Zlo]t}(Hollnagel, 2011).

A gEs 4] Yok dxdel wyoz A|AwEl 'k H7H(The Systemic

O

Potentials Management, SPM)7} AF&2 4= Qlt}. SPM-> Hollnagel (2010) ©]
2 WHo=E sk ©A]  Resilience Analysis Grid(RAG) o 20154¢
Resilience Assessment Grid(RAG)Z WAo] WAES I ©]F The Systemic
Potentials Management(SPM) 2 <74, WA SPM2 A3 EeEAdS

TS M Fe 2% 9 RUHY, MRS, 08, 298s S 298
#

grro] olE FAsr] A Fxstd s AdETolth(Hollnagel, 2013/2017)
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A7) (critica) 382 BFE SHOR 24 A4 Fe FUagde] WY tstol
Foe FEAUook for) b= Zolm TH wUHYR Whe wUHYL
EgaT o wseS e A4 (potentia) ABE TEE SEow vl
Bolo] WA AA FolUm(find ou) o= oIk zASG  ole

AM (factua) 43S thFE 802 AFS 7oz mle F UAEF Fl9]
WS =4 ob= Zo|th(Ham, 2021).
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implementing solutions) k=, F7F4 St T2 vdu, 2 HeEHAd o] 82
xHo] AFshz A old, A AHl H, £ 2F 14 W F&, 3714
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Absle] Al A2 w8 AAA, =24, ASA, w3k, &4 4 A4 AlAE E
5o SdeAY MAdst=s As 9w stk (United Nations Office for Disaster Risk
Reduction & United Nations General Assembly, 2016).
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71802 wWalsle Ad #Elo] FAZYIYAE AHEFoEN st & Qi)
53] 20159 23" AEdE ARS Y3 Algo] =z U3 (Sendai Framework

for Disaster Risk Reduction, SFDRR) (UNISDR, 2015+ o] =Zgdass=

el gk 2ol Wb Ak A Ad dE sfeogle]l &3Al &3
555 98 oy Algs AAst vAEES sk Al sithd 2005d #xd
2313 =73 (Hyogo Framework for Action, HFA) (UNISDR, 2007)2 Ayd =g 9]
WIS U S A A9 AR Ader ®stARa Ad Aie 9t
7B EA 2, A8 Ad T AFA) AAs Ao Jeu HFAo] f1dE

o
=

QAR Zlow QAFThA SFDRR= WAZQl 93-S 1Aty el o
A& Y E FEetth. UNS A 471572538 (Sustainable Development Goals,
SDGs) 177 &3 5 Goal 1 (1 EA]), Goal 11 (A &7Hss =A1 9k A AFS]), Goal
13(715-¥%)> SFDRR¥ @k 183 Goal 11, 53] AFHE 11. be
SFDRRE AAAcw dAgst AdIHady 53 A57tsdd Mds §A

= A 4 Y AP A= 9l 5] E-&ke] A (hospital resilience) =R
A AL3] 8] B8 A (community resilience) ¥ TAIF T WS Hekg > HFA
U “EE A2 o] Ad AEelA Vled F e i FEor Ady
stal 71E BmAA, 53] 12k 9mE AFste AAE Agkstr] e ¢kst =
Ao Adoziy kA ¥ HRE FAF0 = WES Fon A
olg]gk oYM E B e Zukgt bk o] thgk =22 The Pan American Health
Organization (PAHO)$} World Health Organization(WHO)°] 2008 A&

WEkst 23X 3 Hospital Safety Index (HIS) ol AU Y& JAZQA Aoz
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AAsIRE  AZIReEE %7 AAS HEA, 53] Ao st x4
37174 (Robustness) el ZHS wWFEdd HISE 20159 WA E Z3d 145719

FoAeld B Fx4 RN oyt wgxd Hgd B Usd SHE
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tFA =2tk (Ardalan et al., 2016; WHO & PAHO, 2015). ‘9 3k 1972 xn] Ao
A2 4 e Ho £33 FA8 VN AAR, 8 A 2 Ade] 9 oA
=5 % A5 Vles A F As AEE Fo¥ i (WHO & PAHO, 2015) 1
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Wwotor®, SFDRRE A eA3]  7IRbe]  3|agkeldy Ayt
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A (ndex) o FUlZ Selihy 54 23 vk 2ot 24 el dF AAA
FRAEA w2 oled AEES oby AW A AHom RIS
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2019; Ostadtaghizadeh et al., 2015). & E°] WdsEagdo A9 v]+x27
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Aok BHE 9% Adygedy Fo Fls AW Abd A4 79k (prior
knowledge base) > AA Al A3 HEred dAlo AHEH = A alolrt 22
7H87d (resource availability) & F2H&5 o|S5atal, tiA et 489 /& S8
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AL 9udth(Queensland government, 2023). A7ZFE 933 AFA (hazardous
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Table 1. Changes by Instrument Development

Steps Name No. of items Changes
Original Instrument  The systemic 30 Items:
potentials R(14), M(8),
management L(12), A(5)
Translation from Al AED A 30 Items: “Organizational resilience”
English to Korean  3}a] 37} R(14), M(8), is translated as “Z= 2 €- =] 4
L(12), A(5) and “Risk” is translated as
113 _(;)4 5}3} EL)
Contextualization Zrdd A Al 35 Items: Change the order of areas to fit
of Items oz 7% R16), L(13), the conceptual model.
Z A e A M(9), A(6) Poteqtial to Respond: Add
o2k el 7} questions on communication,
interdepartmental cooperation,
and teamwork.
Potential to Monitor: Add
information about resources.
Potential to Learn: Emphasize
organizational awareness on the
importance of organizational
learning.
Potential to Anticipate: Add
information about resource
capabilities
Content Validity g7 47 Ttems Potential to Respond: Separate
Rating ZA e A R(17), L(14) into intra-organizational and
odek e Hr} M(10), A(6) extra—org.am.zatlonal
communication.
Potential to Learn: Separate
formal training from
organizational support.
Potential to Monitor:
Distinguish indicators by their
existence and purpose
Cognitive Interview  7+3W 2 47 Items Refer to table 5
Z A ere A R(17), L(14)
gk 77} M(10), A(6)

Note. R=Respond, M=Monitor,

o

=Learn, A=Anticipate
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L ORANRREY, b AdudE el aae
FARGor, 4 Admed ANl Y A SFAEES Medical subject
headings, MeSH) % I term & &3t A As xFsto] Cumulative
index to nursing & allied health literature (CINAHL), EMBASE, PubMed, RISS, %
4709 ARHelE o] A% o] gato] AR ST ANAL LA Ao
olgte] AEEJN(FF3) A2 20229 119 22 A= At

471 AdAplolEfMol oA o uT|H,  FEAPAE, A3

FHEl e & 2§ AAAS o] g3ste] 243709 TH-E AT AME FAES

]
4

e 37HA
A FE = (EndNote X9) & E& HE W EF5. Preferred Reporting Items
for Systematic reviews and Meta—Analyses (PRISMA) (Page et al., 2021)¢l
| FHHAEE FHAL
Y =2 23 AVIE AldeA] &ga FRoE HANEJIAY Ao &2
o7} obd AT, At Foke] AF A AdEAH. 226709 = F 1)
AT IFHHYE e Zo] obd ¥, 2)AA F3E Z(work as done,
WAD)©] obd AH 5 BiAE (work as imagine, WADS U&E ¢, 3) 54
A It Fo dAAbeln AW Aide]l Fo  #AALE obd E#lo]

AL et AR 25E HESI] 186702 &3o] AAHUT dEs &

rO
ofr
-
o
=

F7HESA 2) RUEY Aol Adel o Wgol FrhEfion 3) zHsE

ool q AL FoA Bt 249 4o FIAHUTHIH5).
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o]& A2} The functional resonance analysis method (FRAM) (Hollnagel,
2012/2016) e 718kst =& 7]5ol et 2274 2312219 57HA SH (YUY, AdA =1,
A, ARE, Al 3 EHe] sl E3= =48 dEs TxAoE FAHA
dEstlnr. o] Aol WM S o=Fe] el whsh ufgo] FrrE It A el
A AT " 2 FHQeclEe] 7]Ee  wEE  resilience
framework (Khan et al., 2018) o4l t& governance and leadership, planning and
risk assessment, surveillance and monitoring, communication and network
engagement, staff practices and safety, equipment and resources, facilities and
infrastructure, novelty and innovation, and learning and evaluation® -3+¥ =X
1S AAA AAE Aol koA Hlojux] drE Ju HFHOoR TU|E

292 $AGAY ARe BRe vEaw 299 £A9 £EE WAl ‘7o

‘A Ad Al gEVIHY Z2AREA % e F7Y = WeEYEE
grst7] flatel  dsto]l  TWle ARESRITh dmbo]l  TIWe e AET)
Iwo Ry FAlE =S RkEste] W o g A4 JuEikeS o]Eolulo,
FO)E wEy gyHor =EFF= ATV IESdWAoltt(Mead & Mosely,

492 Ay 2 A v, 23 REEAY Aot 1082 A
A2 JE SAEd AR A 2 719 19 F7HRE B o Al A AF
s 2 A, Hd AA AdAE 2L &, {19 9 Sd AA A dSAA
7o Aw Aol e Aoz ot i

e
Q1AL3] 82 54 Table 29} 7t}
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Table 2. Sociodemographic Characteristics of Delphi Expert Panel

Variables Categories N(%) Mean+SD Min~Max
Age 50.10+5.84 42.00~62.00
Bachelor’s 1(10.0)
Scholar Degree Master’s 3(30.0)
Doctoral 6(60.0)
Medical Doctor 4(40.0)
Occupation Registered Nurse 4(40.0)
Professor 2(20.0)
Affiliated Hospital 8(80.0)
Institute University 2(20.0)
Years of
Experience 21.08+9.55 4.00~31.83
(Hospital)
Years of
Experience 11.85+ 10.34 4.00~29.83
(Current
Department)

Note. SD=Standard Deviation, Min=Minimum, Max=Maximum

B7HE otk 133k WEEdE Bk dao] Ao F7F A,
HE o WA gds W EHFT). 23]Aedl= 13A ARg(FAA
Ak 3 +4, B & 73 AEAE @A AANste] JWEEd=E HUHE
LT (F58). WEEHZdEs 478 HES olgst] XAlsta 7z &l dia 33
T 440 &3t dE7Fe v]&< WEEFTE X4 (content validity index, CVD &
AFE3E9 Tl Item content validity index(I-CVD)E 0.782(LYNN, 1986), scale
content validity index(S—CVD ¥ 0.90% 7]|=°% 2t} (Polit & Beck, 2006).
A¥+= Table 3%+ 23 I-CVI 9 S-CVI9] 7|&5 T35t UWEEHT =7 SRES

st T,
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I-CVI
0.89~1.00
1.00~1.00
0.78~1.00
0.89~1.00
0.78~1.00

0.98

2™ Round(n=9)

No. of items
10
17
14
47

S-CVI
the systemic potentials management, S-CVI

I-CVI
0.90~1.00
0.80~1.00
0.80~1.00
0.90~1.00
0.80~1.00

0.97

1 Round(n=10)

No. of items
16
13
44

S-CVI
item content validity index, SPM

Domain
Anticipate
Respond
Learn

SPM

Table 3. Content Validity for K-SPM-ID?
Monitor

scale content validity index

Note. I-CVI
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AFA (A2 47D 9 Bldd F3t, F 3T HlelA 83 o] FojFla 7}
A

.

A= 60E 295t AP FAFE Table 4 9F 28 Axl W Yoz 235

Table 4. Preliminary Investigation Process for Validity for K-SPM-ID?

Procedure Contents and Methods
Introduce . Rapport formation through researcher introductions

. Description of the study
Pre-Survey . Participants will undergo quantitative data collection and conduct
Instructions and cognitive interviews and Q&A after completing the entire
Consent quantitative research process.

e Explain that this pre-survey will be replaced with consent in the
actual online questionnaire.
View Job Postings ¢  Post and access online questionnaires
and Access Online ¢  For in-person applications, use the printed application form; for

Questionnaires virtual applications, use the online application form or link.
Respond to the . Check the total survey time.
Online Survey . Check the access methods (device, QR code, or link)

*  For In-person, the researcher observes the responses using a survey
page mirror or visually.

*  For in-person, use screen sharing to observe cursor movements and
response speed.

. In some cases, apply think-aloud techniques concurrently with
survey responses (excluding concurrent probing).

Cognitive * A cognitive interview based on a four-stage model for the response

Interviews and process in K-SPM-ID?

Q&A *  Additionally, access the online survey and answer questions
regarding the questionnaire design.

Wrap-Up and . Guidance for other comments and follow-ups

Thank You Notes

SPMe RS gal Q1A WA (cognitive interviewing) 2] WS ARSI

Awel SHEE A ddel AxA, ¥eH Byel o oz qxuPe 7

UtH(Ashok et al, 2022; B3] 9], 2020). JdAHAL] vk 71H

=
F3st= AZ4wEl7] (think—aloud) 719 ¥ A&S

o
v
ol
rlr
offl
>,
=
>~
>
=l
B
oX,
o
=3
o

Tl sHI Wi dERE dv ZEW(probing) 7IME B ARSI FE
kel Wby a3E we7] flste] 27

FAZE 2w AR ekste] AYsh

e

e
L
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=22 X ZH (spontaneous probing) 7I|HE &3P0 o]F %7] 499 FIH
ARE Fasto] o]F 49l ZFEstE rxel web v T AES 3bske]
kil = A&l

JAAHEFE] Adg FA st =75 JHAdst7] A8l QIAHE ] o] &4 wjAo] =

SHHg e 494 2l AT I A A" (Fowler et al., 2016)& &83F% )

X
=2
iy
ry
ol
o
rr
2
e
4,
<
i
)
o
=}
=
o]
o
QO
&
o
o
)
=
o
.
=}
R,

$RAZL GER Y= AES olHHALA (R oI, comprehension) Al

AA=A (PR QAF, retrieval), S FH7} 2 Fo]

@S AYsAY sHEY A =S AREFd £ TteAE s& HS)
WA A=A (P E I, response, choosing an answer) 9 ZE 7|7kl F9=
71& 9 =4 (Attention to Reference Period) & 7]%, #4353t}

QAW A3} (Table 5) 2 AT Aste] slukste] £ A L M

O

59 Mol ololzith Sel A go U e MWL Austel WE ol
wolu thpg FA9 NEBIAE HATORN YH A AVEL HAs:
AR AR ER ALH JAT AN AR AR A FnT 5 A=S FA1
He @A Fel 39 mae golNe EUvh W $% J1Fol H: A¥L

HEAoZ “7ay Ald A3 HEgA o7 Ut ko] (Korean version
of systemic potentials management for infectious disease disaster, K—SPM—ID?)"

E7F SAEAHES 10). HF dA4EY Ee F o4 A9, 47 EFdo=w

olFoA I FAHL &, EE dutd FH=1, FE&ET=2, F87te=3, "H=4,
$F=580o% Hrtdrt, K-SPM-ID’¢ Cronbach's a=.977°]%3, W3l
AR 921, RYHE A% 960, e A= 950, A G A 9440]3]th
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Table 5. Results of Cognitive Interview for K-SPM-ID?

Stage Opinion of Interviewee Correction
Comprehension ¢  Terms and concepts are difficult or require consensus. Enhanced explanation of
"I have to read the questions several times and find it difficult to grasp." terms and concepts prior to
[Respondent 1]. measurement.  Introduce
"I find the term "standards" ambiguous, and standards seem different..." additional questions to
[Respondent 3]. enhance understanding and
. Questions about your organization are unfamiliar. familiarity with tools and
"I struggle to provide factual information about the hospital, rather than my scales prior to
thoughts... It's hard to answer." [Respondent 1]. measurement.  Rephrase
. Scales are unfamiliar. ambiguous questions to
"Is this what a typical scale looks like? It is a little complex." [Respondent 3].  clarify their intent.
(Answering the question, repeatedly going back and forth to the scale
description)
“I was just wondering what "acceptable" meant..." [Respondent §].
. The question is not clear about what you are asking.
"l am unsure about what the researcher intends to extract from the essay
questions." [Respondent 4].
Retrieval . Respondents may only know a portion of what their organization does. Collecting data from
"Monitoring is not our responsibility in the (inpatient unit); it falls under the nurse managers across
jurisdiction of the infection control office. There might be issues with their various departments to
performance, but I cannot confirm..." [Respondent 2]. reduce bias
Judgment . Not getting enough reference information in the conversion process Provide institutional
"I believe there is a slight variation in the terminologies between base hospitals definitions as a reference
and critical care hospitals. For the moment, I have answered based on my when transforming
understanding." [Respondent 1] information
Response * [ am unable to provide an adequate response based on the available answer Increase the number of

options.
"I chose "not applicable" since our ward has patients of varying severity."
[Respondents 1,2,3]

40

answer choices and provide
additional response
formats.



"I believe it would be easier to answer with a patient-to-nurse ratio than
requesting the number of nurses" [Respondent 6]
Attention to The reference period is too long. Refinement of response
Reference Period "Leadership changed midway, making it difficult to determine the appropriate criteria and rationale.
timing for response" [Respondent 1]
"There's a difference between establishment time and assessment time."
[Respondent 7]
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Aelaelel A mPsAt. Aged ¥ s 2de =Y F AR

§ 94 Adste] A AR

AA Aol AW FRE 95t Lincoln and  Guba(1985)7F  A|A| gk
A2 A (Credibility), o] A7}+5A (Transferability), Bl %A (Dependability),
21417 (Confirmability) & 7]&4tob A2kE FAleGIth A=Y FRE Qo] W
A MEE 9 wEste AeAE AR o7k S flske] #RE] 915k
A4 A Fozrrh obd ks @Al 1A A AT AFHE AAE] FAU Lo

A dAet=A glsid. BEA gRety] flste] WdFoAte] A
2 2y, 5315 2 desw A, =3t 9 oA S AAS] Vst 24

AFWHES o548 1458 AT A 229 34 D g

fio
o

o
ol
rlr
A

2
o

5.3. 44 A B AA A7) TF

Creswell et al.(201D) WY FFoA LAS= A4 (connecting),
A4 (building), &4 (Merging), W= (Embedding) 5 thabet B3¢ Awaqrh
® AT E 4 A7 ddARRRE A A FoAE BT TE AdelA
A4 WHe, ¥4 A9 Zd3dE BEdE AF A9 AEAE U= A
Ao WS, 4 A7 =T HEE VIRtew FAA dHolHE EAFoEM
tolg Ho]AE A= HolA S ARSI

FA  Agel AF A Ao wu W A FFelA FEES 95
e el B (Narrative), dlo]g] W3 (Data transformation), &% A (Joint

display) & E3F 3 & A7}#x] A2 WA (Fetters et al., 2013)9] =2]x o] gk},
5

B Ao E dE5Ae A2 g8 H (contiguous approach) S E3F =33
543 FFEAA (oint  display) AFESEth 53] 54y A BRES

AAets FEe] AAA FE AA BRE AFESEA T (Creswell, 2022).
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14 (100.00%) 2.2, ' =m7]#e #HeA A9 Bt 24.50£5.51d0] 2
219 g2t Am 9@ #eE, P FAT FAo #AAERA IHek A
Bt 10.33x1.91doldek. thdate] @A A9l 63.95% (n=55)F A% (Unit
manager) X 5 AY 7P Bka thA RSl 63.53% (n=54)= ZZU19
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JVEREA (2= FA, QPSHEA 5) o Bt oF 9.41% =8t F2u19
gate] Am 9 Fe, gel Foldk FAo] #Ea ojdel= AL oty it

AEFGY U 4E L 29 Aol 13 ol dna IHR ogAs

flo

AW 29 PA PG EE F0EA 49

L3R
¥
)Y

>

g9 WEol 4353%(m=3N= 7 R

)

66.28% (n=57)91, oo =  T77.19%(n=44)7} AFZF(HINDo| tis}od,
73.68% (n=42)7} W =22 (MERS) el tisto] 1t& 52 A FA 4] ot
ek 1% (1.75%) 9 a7 27} vlo]l & A (Zika virus) ol tisle] 715 Eo
A

3 A 293 ¥el Udrkn gk

48



Table 6. Sociodemographic Characteristics (N=86)
Characteristics N %(Case%) Mean+SD
Gender
Women 86 100
Age (Years) 48.73+5.33(33.00~61.00)
Years of Working Experience
Hospital 32.08+6.15(6.00~38.08)
Current Hospital 35.08+10.35(1.00~36.08)
Current Hospital as a Manager 24.5045.51(0.50~25.00)
Current Department as a Manager 16.58+3.03(0.00~16.58)
COVID-19 Designated Units as a 10.33£1.91(0.00~10.33)
Manager
Current Position
General Director or Above 2 2.33
Team Leader/Director 25 29.07
Unit Manager/Head Nurse 55 63.95
Others 4 4.65
Position in COVID-19 Designated
Hospital
General Director or Above 2 2.35
Team Leader/Director 23 27.06
Unit Manager / Head Nurse 54 63.53
Others 6 7.06
Dept. Managed before COVID-19
Inpatient Dept.(Ward) 37 43.53
Special Dept. 19 22.35
Infection Control Dept. 9 10.59
Administrative Dept. 7 8.24
Others 5 5.88
Was Not a manager 8 9.41
Previous Experience EID
No 29 33.72
Yes” 57 66.28
HINI 44 38.26(77.19)
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MERS 42 36.52(73.68)

SARS 21 18.26(36.84)
Ebola 7 6.09(12.28)
Others 1 0.87(1.75)

Note. SD=Standard Deviation, COVID-19 Unit = Main department for patients with COVID-
19, COVID-19 Designated Hospital=Nationally Designated Infectious Disease Hospital for
COVID-19, Dept.=Department, EID= Emerging Infectious Disease

* Multiple Response

2) AFULAT} e FA 9 5y
QAFUATL el FAQ) BHE Table 73 2k oA 37.21%(h=32)7}
e

AN FEF AT B Ot B $A9

=

FZ2UY19 A
26.74% (n=23)= FZ1}19
2.33% (n=2)% FZU19 dg B A A2 A7 FAACE Gds FA2 ¥}

A
T 2.0070 WAATH 292.00%M747HA, FEAF = 0.91%WFE] 148.00%7HA,

o

k5 A} 9] 9189 = 0.91~160.007+4 =}o) 7} A
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Table 7. Characteristics of Department in Charge

(N=86)

Characteristics n %(Case%) 1(\1/\1/}2;%1\?[];)
Type of Dept.”

Critical Care Beds 25 21.74(29.07)

Semi-Critical Care Beds 32 27.83(37.21)

Moderate Care Beds 24 20.87(27.91)

Infection Control Dept. 17 14.78(19.77)

QPS Dept. 3 2.61(3.49)

Others 14 12.17(16.28)
Type of Dept. before COVID-19 Designated
Hospital”

Internal Medicine Ward 23 24.47(26.74)

Infection Control Dept. 14 14.89(16.28)

Intensive Care Unit 13 13.83(15.12)

Integrated Nursing Care Service 10 10.64(11.63)

Surgical Ward 8 8.51(9.30)

Administration 6 6.38(6.98)

Nationally Designated Inpatient Care Beds 3 3.19(3.49)

Emergency Dept. 2 2.13(2.33)

Operating Room 2 2.13(2.33)

QPS Dept. 2 2.13(2.33)

Others 9 9.56(9.30)

N/A 2 2.13(2.33)
No. of Beds 27.68+40.92

(2.00~292.00)
No. of Nurses 23.40+25.39
(0.91~148.00)

No. of Non-Nurse Staff 11.61+27.23

(0.91~160.00)

Note. SD=Standard Deviation, COVID-19 Designated Units= Main department for patients
with COVID-19, Dept.=Department, QPS=Quality Improvement and Patient Safety, COVID-19
Designated Hospital=Nationally Designated Infectious Disease Hospital for COVID-19,

No.=Number
* Multiple Response
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Table 8. Additional Requirements for Improving Organizational Resilience (N=86)

Categorization Contents

Prior Knowledge Base

. I believe that high-quality training and education for all healthcare
staff should be conducted on a regular basis; this includes:
e  Awareness of emerging infectious diseases and disasters and

égﬁ?;ig:; undergtanding of departmental roles ' .
(Training . Epsurmg employ@es. possess accurate knowledge of infectious
Knowle dée d1seas§s and fanphamty with disaster response systems.

. ; . Sufficient experience
Experience)

. The current trainings are difficult to understand as they are done
theoretically. However, with repeated training and practice in the
field, my skills will improve.

*  Establishing an organizational system for preparedness and crisis
response

*  Implementing standardized guidelines, infectious disease disaster
response operation plans, and scenarios (collaboration with the
establishment of department roles)

Preparedness of
Procedures/Plans

Resource Availability

. People capable of leading the organization are the most important

and needed.
Existence And . Implement flexible staffing by hiring temporary personnel outside
Availability of the hospital rather than from other departments.
Resources . Require all-weather nurses capable of attending to all patients and

delivering specialized care without relying on a manual.
*  Address the supply and intelligence aspect

Social Resources

Working . Supporting a safe, infection-free environment is important.
Conditions

. Executive reporting structures and interaction between the field and
Communication command line holds utmost significance.
And Its Quality *  Improved communication methods are needed to ensure swift and

secure dissemination of information within the organization.

. Surviving disaster necessitates collaboration and cooperation across
organizations and departments.
Maintaining self-esteem and credibility within the organization is
vital.

. Flexibility in work arrangements is essential.

. Establishing a common understanding of the situation across
departments leads to good cooperation and spontaneity.

. Rapid response to change.

Available Time . Quick responses are essential to ensure proper zone management and

the availability of equipment and supplies for work assignments.

Quality Of Team
Collaboration

Power And Responsibility
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Adequacy And .
Support of
Organization .

Embrace change and collaborate on active reorganization.
Leadership capacity, strong leadership, and steadfast "leadership
Leadership's awareness of and engagement with the epidemic and
decision-making power

Leadership's commitment to ’building the hospital's capacity and
ensuring employees realize their role in the national crisis was
accurate.

Outside Condition of Organization

The Multifaceted

and Complex .
Nature of Disaster
Management

In the absence of clear guidelines from the central government,
agencies have to operate according to their different capabilities,
resulting in discrepancies between them.

Government support, including: (pre-trained personnel, facilities,
equipment, finances, etc.) along with coordinated system of related
organizations.

Understanding the infectivity and statistics of the disease itself is
vital.

Inside Condition of Organization

Psychological
Resilience .

Organizational
Culture Prioritizing
Safety

Resilience, workload, and job satisfaction are influenced by the
people in the department.

Resignations increased during the coronavirus pandemic due to
employees' fears of infectious diseases and workload, etc.

In a culture prioritizing efficiency, mobilizing resources and people
requires a reconsideration of established procedures. An
organizational culture that prioritizes safety over efficiency is
necessary.
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Table 9. Characteristics of Infectious Disease Dedicated Healthcare Institutions (N=86)

Characteristics n % Mean+SD(Min~Max)
Classification Based on Founder

Private Hospital 55 63.95

Public Hospital 31  36.05
Classification under the MEDICAL
SERVICE ACT

Tertiary Hospitals 34  39.53

General Hospitals 47 54.65

Hospitals 5 5.81
No. of Beds 572.97+374.45(94.00~1325.00)
Evacuation Scale

Full Evacuation 45 52.33

Partial Evacuation 41 47.67

No. of COVID-19 Designated Units
Critical Care Beds
Semi-Critical Care Beds
Moderate Care Beds

No. of COVID-19 Designated Beds
Critical Care Beds
Semi-Critical Care Beds
Moderate Care Beds

No. of Pts. Per 1 Nurse in COVID-19
Designated Units
Critical Care Beds

Semi-Critical Care Beds

Moderate Care Beds
No. of Non-Nurse Staff in COVID-19
Designated Units

Critical Care Beds

Semi-Critical Care Beds

Moderate Care Beds

2.2942.01(1.00~14.000)
1.58+1.36(0.00~6.00)
1.9942.39(0.00~20.00)
2.24+3.03(0.00~20.00)
49.42+41.18(8.00~250.00)
27.15+21.55(4.00~100.00)
49.47+55.06(2.00~200.00)
62.45+70.29(6.00~450.00)
2.53+2.42(0.35~12.67)

1.30+1.30(0.07~8.00)
2.4242.55(0.13~10.00)
3.3443.97(0.33~20.00)
23.20+32.96(1.12~130.00)

19.20+32.29(0.00~147.00)
19.39+30.19(0.00~130.00)
23.55+38.97(0.00~160.00)

Note. SD=Standard Deviation, Pts=Patients, No.=Number, COVID-19 Designated Units=Main

department for patients with COVID-19
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Table 10. Descriptive Statistics of Organizational Resilience (N=86)
. Frequency(%)

Items(No. of items) Range Mean+SD 0 1 5 3 4 5
Organizational Resilience 1.81~5.00 3.10+0.58 12 135 596 1947 1091 163
Potentials(47) (0.30) (3.42) (15.11) (49.37)  (27.66) (4.13)

Anticipate(6) 1.50~4.88 3.09+0.74 100 239 135
0 OOO 3 4198 (19.3 (46.3 (26.1 4 6254
0.00)  (3.49) 8) 2) 6) (4.65)
Monitor(10) 1.20~5.00 2.88+0.77 9 56 207 361 174 23
(1.08) (6.75)  (24.94) (43.49) (20.96) (2.77)
Respond(17) 1.71~5.00 3.31+0.58 0 27 129 702 454 82
(0.00) (1.94) (9.25)  (50.36)  (32.57) (5.88)
Learn(14) 2.07~5.00 3.16+0.57 3 34 160 645 328 34
(0.25) (2.82)  (13.29)  (53.57) (27124 (2.82)

Note. SD=Standard Deviation
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Anticipate Monitor

1 1

338 10 2
6 2 292
5 2.94 ;
3.06 308 270
565 283
2.87 2.01
291 7
3.19 8 285 4
; 593 X 280 295
7 5
4 6
Respond Learn
1 1
14 )
13 326 327 3
3.06
315 322
12 4
5 3.03 323
11 334 342 s
3.01 3.02
2992.86299
10 6
9 7
g

Figure 3. Ladar chart of anticipate, monitor, respond, learn of organazational

resilience
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Organizational Resilience

Anticipate

3.09

Monitor

2.88

3.16

Learning

3.31
Respond

Figure 4. Ladar chart of organazational resilience
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Table 11. Descriptive Statistics of K-SPM-ID? Items (N=86)
Frequency(%)

Anticipate Items Mean+SD | o 3 o s
4.1. The Hospital has a clear interest in what may 0 1 8 40 31 6
happen in the future in relation to infectious 3.38+0.80 (0.00) (1.16) 9.30) (46.51) (36.05) (6.98)
disease disasters. ’ ‘ ’ ’ ’ ‘
4.2. The Hospital has a clearly stated vision for 0 4 15 41 2 4
the future in relation to infectious disease 3.08+0.90 (0.00) (4.65) (17.44) (47.67) (25.58) (4.65)
disasters. ’ ‘ ’ ’ ’ ‘
4.3. Risk awareness regarding infectious disease 0 ’ 13 41 27 3
disasters has become part of the organizational 3.19+0.82 (0.00) 233) (1512) (47.67) (31.40) (3.49)
culture of the Hospital. ’ ’ ’ ’ ’ ’
4.4. The Hospital has sufficient resources
(manpower, equipment, supplies, facilities, funds, 0 6 23 33 19 5
etc.) that are necessary for anticipating the future =~ 2.93+1.00 (0.00) 6.98) (2674) (3837) (22.09) (5.81)
of the Hospital in relation to infectious disease ’ ‘ ’ ’ ’ ‘
disasters.
4.5. At the Hospital, future threats and 0 3 25 38 17 3
opportunities related to infectious disease 2.91+0.88 (0.00) (349)  (29.07) (44.19) (19.77) (3.49)
disasters are adequately and frequently evaluated. ' ' ' ’ ’ '
4.6. The Hospital communicates and shares 0 ’ 16 46 19 3
information within the organization about future 3.06+0.80 (0.00) 233)  (18.60) (53.49) (22.09) (3.49)
situations related to infectious disease disasters. ) ' ' ) ) )

Fr ncy(?

Monitor Items Mean+SD 0 | 2eque N /;) . s
3.1. The Hospital has a series of indicators for 2.9540.97 1 7 17 38 19 4
monitoring infectious disease disasters. ’ ’ (1.16) (8.14) (19.77) (44.19) (22.09) (4.65)
3.2. The indicators of the Hospital for monitoring 5 9810 91 1 5 17 42 17 4
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infectious disease disasters are fit for purpose. (1.16) (5.81) (19.77) (48.84) (19.77) (4.65)
3.3. The indicators of the Hospital for monitoring 1 4 23 38 16 4
infectious disease disasters do not require 2.92+0.92 (1.16) (4.65) (26.74) (44.19) (18.60) (4.65)
additional explanation and have direct meanings. ' ' ' ’ ’ '
3.4. The Hospital recognizes the monitoring of 1 ’ 19 41 19 4
infectious disease disasters as an important part of  3.05+0.86 (1.16) 233) (22,09 (47.67) (22.09) (4.65)
conducting organizational activities. ’ ’ ’ ’ ’ ’
3.5. The Hospital has sufficient resources
(manpower, equipment, supplies, facilities, funds, 2 9540.87 0 4 21 37 23 1
etc.) that are necessary for monitoring infectious ’ ’ (0.00) (4.65) (24.42) (43.02) (26.74) (1.16)
disease disasters.
3.6. The Hospital conducts research on the
indicators for monitoring infectious disease 28440 86 1 5 23 39 17 1
disasters at an appropriate frequency ’ ’ (1.16) (5.81) (26.74) (45.35) (19.77) (1.16)
(continuously, regularly, irregularly).
3.7. The Hospital reviews/revises the indicators 1 4 2 40 13 1
for monitoring infectious disease disasters at an 2.88+0.84
appropriate frequency. (1.16) (4.65) (25.58) (46.51) (20.93) (1.16)
3.8. The Hospital uses actual experience to revise 1 5 18 44 16 ’
the indicators (or series of indicators) for 2.91+0.85 (1.16) (5.81) (20.93) (51.16) (18.60) (2.33)
monitoring infectious disease disasters. ’ ’ ’ ’ ’ ’
3.9. The ratio between the “leading” indicators
and “lagging” indicators of the Hospital for 2654096 1 11 24 31 15 1
monitoring infectious disease disasters is ’ ’ (1.16) (12.79) (29.07) (38.37) (17.44) (1.16)
appropriate.
3.10. The basis for setting the indicators of the 1 9 23 33 16 1
Hospital for monitoring infectious disease 2.73+0.93 (1.16) (1047) (2674) (41.86) (18.60) (1.16)
disasters is easy to comprehend. ) ) ) ) ) )
Respond Items Mean+SD Frequency(%)
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0 1 2 3 4 5
1.1. The starting point of the infectious disease 0 ) 4 39 30 11
disaster response activities of the Hospital is 3.5140.86 (0.00) (2.33) (465 (4535 (3488) (129
clear. ’ ’ ’ ’ ’ ’
1.2. The infectious disease disaster response
activities of the Hospital are clear enough that no 31440.80 0 4 8 48 24 2
additional decision-making is required when such ’ ’ (0.00) (4.65) (9.30) (55.81) (27.91) (2.33)
activities are implemented.
1.3. The Hospital is capable of appropriately and 0 1 6 39 33 7
continuously implementing effective infectious 3.45+0.79 (0.00) (1.16) (6.98) (4535) (3837) (8.°4)
disease disaster response activities. ’ ’ ’ ’ ’ ’
1.4. The infectious disease disaster response 0 ) 1 46 32 5
activities of the Hospital are adequately defined in  3.43+0.73
accordance with the necessary circumstances. (0.00) (2.33) (1.16)  (53.49) (37.21) (5.81)
1.5. The Hospital has sufficient resources
(manpower, equipment, supplies, facilities, funds, 0 4 12 42 2 6
etc.) that are necessary for promptly 3.16+£0.92
implementing infectious disease disaster response (0.00) (465 (13.95)  (48.84)  (25.58) (6.98)
activities.
1.6. The Hospital has separately allocated, or
plans to borrow, the resources (manpower, 0 3 71 40 19 3
equipment, supplies, facilities, funds, etc.) that are  2.98+0.87
necessary for its infectious disease disaster (0.00) (3.49)  (2442)  (4651)  (22.09) (3.49)
response activities.
1.7. The Hospital appropriately maintains, at a
manageable level, the resources (manpower, 0 1 15 44 2 4
equipment, supplies, facilities, funds, etc.) that are  3.15+0.80
necessary for its infectious disease disaster (0.00) (1.16)  (1744)  (51.16)  (25.58) (4.65)
response activities.
1.8. The Hospital is capable of promptly 33740.69 0 0 6 46 30 4
commencing its infectious disease disaster ’ ’ (0.00) (0.00) (6.98) (53.49) (34.88) (4.65)
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response activities without any delay.

1.9. The Hospital is capable of fully
implementing all elements of the regulations
regarding its infectious disease disaster response
activities.

1.10. The Hospital has a clearly defined point in
time or situations where its infectious disease
disaster response activities are ended.

1.11. Overall, the response activities of the
Hospital to infectious disease disasters are fit for
purpose.

1.12. The Hospital checks and manages, on a
regular basis, its preparedness to respond to
infectious disease disasters.

1.13. The Hospital reviews/revises the regulations
on its disease disaster response activities at an
appropriate frequency.

1.14. The official communication within the
Hospital for the infectious disease disaster
response activities of the Hospital is transparent
and seamless.

1.15. The official communication between the
Hospital and other institutions for the infectious
disease disaster response activities of the Hospital
is transparent and seamless.

1.16. The collaboration among the departments
within the Hospital for the infectious disease
disaster response activities of the Hospital is
seamless.

1.17. The overall management process for the
infectious disease disaster response activities of

3.29+0.72

3.23+0.82

3.41+0.69

3.38+0.86

3.41+0.76

3.41+0.69

3.37+0.78

3.3440.71

3.31+0.66
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0
(0.00)

(0.00)

(0.00)

(0.00)

(0.00)

(0.00)

(0.00)

(0.00)

(0.00)

0
(0.00)

3
(3.49)

0
(0.00)

2
(2.33)

1
(1.16)

1
(1.16)

(2.33)

(1.16)

(0.00)

8
(9.30)

9
(10.47)

5
(5.81)

8
(9.30)

6
(6.98)

4
(4.65)

(5.81)

(5.81)

(6.98)

50
(58.14)

42
(48.84)

46
(53.49)

38
(44.19)

41
(47.67)

43
(50.00)

43
(50.00)

48
(55.81)

50
(58.14)

23
(26.74)

29
(33.72)

30
(34.88)

31
(36.05)

33
(38.37)

35
(40.70)

31
(36.05)

28
(32.56)

27
(31.40)

(5.81)

(3.49)

(5.81)

(8.14)

(5.8)

3.4")

(5.81)

(4.65)

(3.49)



the Hospital is carried out in a seamless manner.

Frequency(%)

Potential to Learn Items Mean+SD | 5 3 . s
2.1. The infectious disease disaster response
activity report of the Hospital is easy to 3.31+0.67 11 61 11 61 46 54 59 3501 30 2236 3 493
comprehend. (I.l1e) ~ (1.16)  (4.65) (59.30) (30.23) (3.49)
2.2. The infectious disease disaster response
activity report of the Hospital contains adequate 3.09+0.75 L1 61 3 493 11 6130 56 9‘;9 25 5282 11 61
details and data. (1.16) (3.49)  (11.63)  (56.98)  (25.58) (1.16)
2.3. Through organizational learning of infectious
disease disasters, the Hospital is capable of
learning the lessons that are appropriate for each 3.22+0.66 0 OOO 0 OOO 10 479 59 3501 27 9214 2 332
level, including individuals, groups, and (0.00) (0.00)  (1047)  (59.30)  (27.91) (233)
departments.
2.4. The lessons on infectious disease disasters
that are learned through organizational learning
within the Hospital are appropriately 32340.68 0 1 8 48 28 1
implemented through regulations, procedures, ’ ’ (0.00) (1.16) (9.30) (55.81) (32.56) (1.16)
norms, training, guidelines, redesigning, and
reorganization, etc.
2.5. Members of the Hospital recognize
organizational learning of infectious disease 3.4240.69 0 0 5 45 31 5
disasters as an important part of conducting ’ ’ (0.00) (0.00) (5.81) (52.33) (36.05) (5.81)
organizational activities.
2.6. The Hospital has an appropriate formal
training for the data collection and analysis and 3.0240.88 0 4 17 41 21 3
organizational learning regarding infectious ’ ’ (0.00) (4.65) (19.77) (47.67) (24.42) (3.49)
disease disasters.
2.7. The Hospital has an appropriate 2.99+(0.89 0 6 14 43 21 2
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organizational support for the data collection and
analysis and organizational learning regarding
infectious disease disasters.

2.8. The resources (manpower, equipment,
supplies, facilities, funds, etc.) allocated for the
inspection and organizational learning within the
Hospital regarding infectious disease disasters are
appropriate.

2.9. The organizational learning within the
Hospital regarding infectious disease disasters is
conducted continuously, rather than being
conducted in response to specific situations.
2.10. The basis for the organizational learning
within the Hospital regarding infections disease
disasters (situations selected as such basis) is
sufficiently comprehensive, rather than being
peripheral.

2.11. When conducting organizational learning
about infectious disease disasters, the Hospital
strives to learn from both successes (things that
go well) and failures (things that go wrong).
2.12. The Hospital has a clearly defined process
for the data collection and analysis and
organizational learning regarding infectious
disease disasters.

2.13. There does not exist any excessive delay
within the Hospital when obtaining meaningful
analysis results (lessons) from the infectious
disease disaster response activity reports.

2.14. The achievements made through the
organizational learning within the Hospital

2.86+0.95

2.994+0.85

3.01+0.64

3.34+40.66

3.03+0.85

3.15+0.82

3.29+0.72
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(0.00)

(0.00)

(0.00)

(0.00)

(0.00)

(0.00)

(0.00)

(1.16)

(6.98)

(6.98)

(3.49)

(1.16)

(0.00)

(4.65)
4
(4.65)

1
(1.16)

(16.28)

24
(27.91)

20
(23.26)

13
(15.12)

6
(6.98)

15
(17.44)

(9.30)

(8.14)

(50.00)

35
(40.70)

40
(46.51)

57
(66.28)

48
(55.81)

43
(50.00)

48
(55.81)

46
(53.49)

(24.42)

18
(20.93)

21
(24.42)

14
(16.28)

29
(33.72)

22
(25.58)

23
(26.74)

28
(32.56)

(2.33)

(3.49)

(2.33)

(1.16)

(3.49)

(2.33)

(3.49)

(3.49)



regarding infectious disease disasters are
effectively shared and delivered within the entire
organization.

Note. SD=Standard Deviation
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Table 12. Organizational Resilience by General Characteristics (N=86)
Characteristics N(%) Mean+SD t/F/r (Post h(f: test)
Age (years) .033 770
Years of Working Experience
Hospital .176 112
Current Hospital .080 470
Current Hospital as a Manager .085 .085
Current Department as a Manager -.012 448
COVID-19 Designated Units as a -.089 914
Manager
Current position 0.910 440
General Director or above 2(2.41) 3.31+0.63
Team Leader/Director 23(27.71) 3.01+£0.54
Unit Manager/Head Nurse 54(65.06) 3.16+0.61
Others 4(4.82) 2.76+0.32
Position in COVID-19 Designated 0.127 944
Hospital
General Director or above 2(2.44) 3.31+063
Team Leader/Director 21(25.61) 3.09+0.58
Unit Manager / Head Nurse 53(64.63) 3.12+0.61
Others 6(7.32) 3.03+0.32
Dept. Managed before COVID-19 1.012 417
Inpatient Dept.(ward) 37(45.12) 3.22+0.63
Special Dept. 18(21.95) 3.05+0.59
Infection Control Dept. 7(8.54) 2.82+0.54
Administrative Dept. 7(8.54) 2.95+0.59
Others 5(6.10) 2.97+0.16
Was Not a Manager 8(9.76) 3.19+0.41
Previous experience EID -1.839 .070
No 28(33.73) 2.94+0.58
YES 55(66.27) 3.19+0.57

Note. SD=Standard Deviation, COVID-19 Designated Hospital=Nationally Designated
Infectious Disease Hospital For COVID-19, Dept.=Department, QPS=Quality Improvement and
Patient Safety, EID= Emerging Infectious Disease
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Table 13. Organizational Resilience by Department Characteristics (N=86)
Characteristics N(%) Mean+SD r p
Type of Dept
Critical Care Beds 25 (30.12) 3.194+0.64 -0.882 .380
Semi-Critical Care Beds 32 (38.55) 3.20+0.64 -1.172 245
Moderate Care Beds 24 (28.92) 3.19+0.57 -0.862 391
Infection Control Dept. 15 (18.07) 2.97+0.51 1.021 310
QPS Dept. 3 (3.61) 2.71+0.34 1.192 237
Others 12 (14.46) 3.15+0.54 -0.292 71
No. of Beds .015 911
No. of Nurses -.077 .526
No. of Non-Nurse Staff .029 .823

Note. SD=Standard Deviation, Dept.=Department, QPS=Quality Improvement and Patient
Safety, No.=Number
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Table 14. Organizational Resilience by Characteristics of Infectious Disease Dedicated Healthcare Institutions (N=86)
t/F/r
Characteristics N(%) Mean+SD p(Post hoc test)
OR Anticipate Monitor Respond Learn

Classification based on Founder -0.789 -0.861 -0.757 -1.066 -0.533

Public hospital 29(34.94)  3.04+0.51 (:432) (.392) (.451) (:289) (.595)
Private hospital 54(65.06)  3.14+0.62

Classification under 4.668 4.091 5.315 3.422 1.869

the MEDICAL SERVICE ACT (.012) (.020) (.007) (.037) (.161)

Tertiary Hospitals?® 33(39.76)  3.33+0.49 (a>b) (a>b) (a>b) (a>c)

General Hospitals® 45(54.22)  2.97+0.61
Hospitals® 5(6.02) 2.84+0.38

234 184 231 177 .140

No. of Beds (.033) (.089) (.033) (.103) (.205)

Evacuation Scale -0.153 -0.178 0.513 -0.437 0.101

Full Evacuation 44(53.01)  3.10+0.70 (.878) (.859) (.609) (.664) (.920)
Partial Evacuation 39(46.99)  3.11+0.41

No. of COVID-19 Designated .088 .053 113 134 -.005

Unitss (.445) (.644) (:322) (.235) (.968)

Critical Care Beds 261 206 217 265 207

(.018) (.060) (.049) (.015) (.063)

Semi-Critical Care Beds -.043 -.041 -.037 .015 -113

(.709) (.716) (.740) (.894) (.318)

Moderate Care Beds .065 .024 .098 112 -.004

(.565) (.829) (:380) (:312) (.969)

No. of COVID-19 Designated -.242 -.282 -.164 -.174 -.242

Beds (.084) (.037) (.235) (.204) (.081)

Critical Care Beds 101 .026 155 .087 .032

(.404) (.829) (-192) (.463) (.794)
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Semi-Critical Care Beds
Moderate Care Beds

No. of Pts. Per 1 Nurse in

COVID-19 Designated Units
Critical Care Beds
Semi-Critical Care Beds
Moderate Care Beds

No. of Non-Nurse Staff in

COVID-19 Designated Units
Critical Care Beds

Semi-Critical Care Beds

Moderate Care Beds

-.086
(474)
-249
(.048)
-.026
(.855)
061
(.621)
-.046
(.703)
~019
(.882)
278
(.046)
256
(031)
275
(.019)
342
(.006)

-.146
(211)
-249
(.042)
-134
(334)
-.048
(.691)
-.103
(.380)
-.098
(.433)
220
(.107)
122
(:299)
248
(.032)
282
(.022)

-.065
(.581)
-.155
(213)
-.088
(.529)
049
(.682)
-109
(.355)
-.056
(.657)
248
(071)
190
(.107)
290
(012)
335
(.006)

-.049
(.676)
179
(.148)
047
(.735)
082
(.493)
018
(.881)
009
(.946)
136
(321)
114
(332)
122
(:298)
240
(.052)

-072
(.547)
-261
(.036)
039
(.783)
121
(.320)
039
(.743)
020
(.878)
240
(.084)
208
(.080)
220
(.062)
298
(017)

Note. SD=Standard Deviation, OR=Organizational Resilience, Pts=Patients, No.=Number, COVID-19 Designated Units=Main

department for patients with COVID-19
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Table 15. Sociodemographic Characteristics of Participants (N=5)

Classification of Position Working Years
ID Age COVID-19 . . asa
¢ Designated Hospital Current COVID-19 in Hospital Manager
P1 53 Public Hospital Unit Unit 30.42 16.58
General Hospital Manager Manager
Partial Evacuation
P2 51 Private Hospital Unit Unit 28.25 12.50
Tertiary Hospital Manager Manager
Partial Evacuation
P3 48 Private Hospital General Director 24.00 8.00
General Hospital Director
Partial Evacuation
P4 52 Public Hospital Director Director 23.75 13.75

General Hospital
Partial Evacuation

P5 47 Private Hospital Director Unit 21.00 5.08
General Hospital Manager
Full Evacuation Director

Note. COVID-19 Designated Hospital=Nationally Designated Infectious Disease Hospital For
COVID-19

ARAAA R, FHsee] 6719 AR WFE THR ¥R ED2 o

2. 2430 BGYY 44 s o

e
au’
o

2 The functional resonance analysis

method (FRAM) (Hollnagel, 2015/2016) o] 7]RFst Z 2 7]5o] thst 24 2219
5714 Sw (Y, AAzd, A9, Az, AeD® F¥, F 674 Adndz
245l vt

D 9w A9 R/l 2R8BaY4 e b4 7
29y A AR W 2HIABVYYY AR A4 R BASAS 9 A

7



A
)

o

&I

ol

™
7

F
—

)

H

W

R
4
_E

of

=

)7}

sto] 1

o

A= e

o

or

A

—

%

i
)
!

x

md
basa!
N

¢4 A A RSt

o)

st 5 A=

!

94

e

R

o

]

)

AT

AA ZA, A

S
Ll

—

0

JJJ

4 A7 At 9=

=0

[¢)

|

o

2
2ol
ik

E

=

Ry
[}

A=
ol el

T

°
pal

ERCERREE

W A4 HEt o

1

s
yul

-

Ag o)57]
ZhEd Row =yt

o

E]

Aol

9
EERL:

=
=

Rl

2

ol

132 3l ZoR e st S o] dAxx

2 ds o]
wnalth. ey A

7231‘_

ks

A

=
a

olJol

19
=

7FE A]

E]

L

shepgiet. o)

o

s

ol

1

A

i

ﬂd
N
Tk
~

o
o

Br
A
w5
s

vl

T

st

39

R
78

7187}

CEE!



el

Aoz et Wstd=

FAsRE

9

I

o

jp

e ow Yehit

& of J

=
=4

(2) 43}

™~

B

N
=

i

ol
=

m
o7

2 Agete] wet

o

H

i
-
=

Gl

4
Ho

S
N

iy
,.__AO
)
o

)
i)

s

ojp
N
oF

UE

271

9
st iy, el oln

s

IR

Aea AL,

s

=

o

7
T

jant

i

B

)

)

AL s

%L

~

T

]

NI
ol

%S Ao

A=A

4o

F71 o9

= =]
= ©

o

NJo
Nlo

s

=0
O

oy
)

o|J

Njo

N

s

=
=

sy A

AT

il

(1) A

79



!
T/

X

mo
BH
~NH

R

™
&

)

23]
_—

ol
o
BT

ao

—

al)

)
&

)

‘ao

EAXEE 2AE EUY

(2) A, AR 54

)

ojp
o

a)
av

‘mo
bass!
~2

o|J

g

A AItelA “-g

o}

pud

3 vl A

= A9

” =
Th&

)ol Stk

e A=
1= [€)

A, A

)

1 3¢
=T

’

sl

ofef we}

TE AT Sl

)

ofy

Eh

]

LA

o577 H#E

shep¥ 91t

£4o0)

A7H

]
=

49

w

Lgro R

1o] 7hs gt AdellA

ke
fiui

ER

9%

/ﬂx

=

o

—~

X] EH %
R |

d

=

25|

e
a%
o
Wi
E

—_—
i)

T
H

3

ol
G

o] 4

)

al

gl

Hi

15 vket bl
fo Z7bel APt

Ue g st

15 vt By e

b

Hlo

i

—~
o

o
el

)

)

el

AFo] el A

) 2]

1 g

& A

7H&

ol

%
0

o
o]

5

™
K

5%

(3) =4, 4%

Ay
ar

F A A

S
er

98 9

80



ol getH vk ZRU19

=
=

o =74

=
LN

Aoz YERRY]

T Pk e I I~ i I S L )
H iy ¥ Ow N of o X T T o oF o]
o o 3 N K o G o R
Mo ¥ pf s 3 o o W o

a T o= B P T T & T ox A
o} mw 5 By B o o - 3%
B 2 ® B o % o T
= ® X < ¥ o - R g Mo B oy
— T X GO 5 o M oo uroow P o
T B T RS R D) =
; o of ,_|_| - < i ko ok ° 10J|
% ulo wuw o _ ﬂ o T M aﬂ w A M
W SR = .o oz oM
Szo g0 M
e T Np X W B B
HoE R do AF W T s e _ B =
. = w7 do @ _ G o
T T Jo o Jo T o5 T w a 4 Gl
T — wir O o ) 3
Eom YD » N O SR S T oo e
o o S ojo = ~ <E ~—

[y i o o ® (e wjr _ D G— o7
Fo kL BY RN SeRPETREI 0 Z
TR H Woe & ® oo o N
B = A m YN R 7 o Fowow J% B -
o < = = w5 X o K n.ro o Ul ° il T
% 4 BT Y P e I A
—_— ﬂ — - ) N T i) —_ _ ~o
o 5 5 oo 2o T L N T
hbrd FgEl TzlFcRTET T Z
L Moo ¥ T B T O BT )
~ on do roN W oo 3

M X X 7| e # —_—

o = - o} = X B ONR ) N
Low oy o oo r g e T oY B

» lones . 0

i o — ﬂl o 0 o —_ o ~
— — Nr ™ i oF N o WX - F
Eoo VU ' 5 = ~ = = oo .61_ Pl oo Toor N 7 B
I T " > -5 & o= T T T N 4k xr

= 0 ~ o ~N &K K ik o= o N o
= N oo O NP o S e G - 5
wo ml wo b I o0 BOE T C e w @ P T P H g o
W 3 ) Mo T W TN N R E N W

’

}\] pS|

=04
=T,

(e1e, 2,

it

2

AR

ks

< ges 93
81

o



[e]

o

of i

=
RLN

o] gl Aow Ty u

3]
2

A ol MEE WA A AL A

o W K W T TT g W T M fo
A B N S P R SN CIGCY
PR BNR TR KK -
n B Mo oT =
® Moo SIS L o
Sl N oH YR GO Gy s B
T oW T st Gl R o -
o o X P o® oo . 0 ~ X
2 BRSO B o°
3 S T o L Now g5
MR o L% o ool WO o =
L mOF R Mo 2
o= 2 X o= o P L °
BT o ‘m]% S o — T Jo o B 1,
Wow oo B o= T K g a3
e R R T NN
_ = by - uﬂ 2 M dn o] oo ;lo_u %E o
2 L) g TN o= b n
%AI Q.a ) ,MIE ﬂmo 3 1 oy T o) _,i vi .Cl V
Ie} oa i LS
o S mo_ - ON C O CISE M MM ww o
- F t‘._ k) M < o ﬂ ;o._ To X X N =
P N F W _ qﬂ CIpan R N ™ AR
5 7w _ 9 X Mooy How M o
T R < o © W%
oo R W W T o o o
R T I | S - NS
5 X oo _ 9 e & A AR
w0 OF WO o 9 O8 o o m]n i ha
W ol A% e T % T so 9 N ;1o~| i
SO B = A S S S & x moR s
N N = E I S o M
< = IN — To —_
< mnr_ B Wl R T &% = MM =)
K oo mm M A b o= o 2 & W
@ oE G oo mom oo o B
i ol "o o = G TR T o N
X o N gl
R T = o o *n
o7 T 6 T T TN RCOR W xCoT
m oo B OB OB oI W BT R O™ oW AT B % =
T E R K FTE Y OWE OEOW i

A

Bl

Aoz vepde] whet

23]

Aol

=

o] X ofl

43} A

8

=

=

S

82

she} s gl e},

=o]

=

o2 byt

Z3

X}—-(?J b

)

Fof AAZ=A, A, A, 24

o
ARy

2(e1e, A,

TA el T

d,

t7] 9]
7z

9

3
a9 4
A%

=
il

pS|



ol ket

& A7

7

=

=

skl s g},

ofupzt Ao

™K

M

-

i

o7
AJm
Tor

—

Nd

TE

NI

AJn
ol

—

Nd

k-

=3kl

Aol

i3

Fan 2t E 3oy SNS AlA

AE

or

oy
Hjo

T

=
;QL
o}
=)

0

=
=4

(2) 43}

A A

3

NI
Nd

)
ze)

Ajm
Tor

o|J
job
e

or
(it
Tor

NI
Nd

Ajm
Tor

)

0
fohd
Bl

Njo

Nfo
=

B!
X
o

)

R

T

K

o

AJn
Tor

|

Hx_

Aol A o

0
_*OT\_

o
oy

ar

—

0

|
Tor

NI
Nd

Fe 7}

ol
o

A HREHA 4714

o
W
n
o
!

T
‘mo
7o
Nl

83



)

=

tol

S

o AbaE

=4

o

e olmr ol W s

ASHETL A7
3 w=blg #A9 g, 9

R

A 7Hgy

-

(1 =

K

=i

2

K

=]

7)ol A

g0
A7 A9k 2et 9

L
L

A7 &
9

=

2o
=

°.
o

R 7F W3t

3} o

|

o

g

o]
ﬁ

F5
%

[e)

o ZuA

}

21
il

Sk

Kik=)

e

o

X
g

~

lel 6709 A

-
=&

L ARRA R, 7

o|J

=]

aH
s

0

N
F2

v 2 BFE AT

84

o A

3

-
Ry

[e)

ueEd, 4



of
ﬁo

)

el
o)

%7

X
<0
O

ol

}-

)

—

_Z_l
o
o

B
o~

%

o
@

)

~
o

o

u

ojglgt FEES 24 FFolA

510}

AEE B9

RAgFAA

2]

)
=~
=z Z]

a4y

o]

=
=

Aba

=

o] =¥yt
)

3l oF

S
GA W ol

e

0} o

7] g3 FrHo® 3y

9

2

71 A A gko] kg = A]

o

Tor

—

2 74

%S

4

—
o

0
o

S
)
of

ﬂo
™o

E = o]

R

xr
gl

85

o] AA73H

]

=
Ry

[e)

(3 74



JRINE A=

4ol

3

=34

H

Gl

i

KR

tol AE A7}

)

2713 A E skl o

3]

o}
=

%
!

_‘|

R

}

H

Tor

Ar

.
%

o}

o

Q<12 6719

=
[e)

7}

Table 163}

86

s

ol 1 A3



Table 16. Participants’ Experience in Terms of Organizational Resilience of Infectious Disease Dedicated Healthcare Institutions

Questions Categories Initial Categories
Human resource Human resource management becomes more difficult during disaster situations
management
Prior Knowledge Base Dispatched Difficulty arises in managing human resources of dispatched personnel
personnel human
resource
management
Precondition Disaster awareness is not part of the organizational culture.
Input Demonstrate clear interest in infectious disease disasters
Time Meeting regularly and vigilant monitoring of future changes
. Control Commgnicate and share information about future situations within the
Anticipate organization
Predicting changes within the organization according to changes in infectious
disease disaster situations
Outcome . . . . . .
Predicting changes in the medical environment according to organizational
response to infectious disease disaster situations
Precondition Monitoring is important for middle managers to respond to change.
Input Monitoring indicators are selected based on appropriate purposes and criteria.
Resource Monitoring indicators are investigated selectively and minimally due to lack of
resources.
Monitor Time Monitoring indicators are regularly investigated
Control Feel the limitations of monitoring indicators that cannot predict organizational
changes.
Predicting changes within the organization based on monitoring results is
Outcome .
difficult
Precondition Initiating operations despite lacking experience or a management system
Respond Input Respoqding by identifying necessary ac'tions and ayqilable resources
Resource Maintain response resources by circulating or receiving support

Developing new forms to secure response resources

87



Time

Control

Outcome

Responding to prolonged infectious disease disaster situations

Establishing close communication and cooperation across departments

Maintaining timely and transparent communication with members at various
levels

Inadequate human resources hinder the proper functioning of the organization.

Changes in employment patterns hinder the functioning of the organization.

Learn

Resource

Control

Outcome

Organizational learning amid resource shortages, such as infectious disease
disasters

Finding evidence for organizational learning both inside and outside the
organization

Organizational learning based on individual learning

Seeking effective methods to disseminate organizational learning outcomes
during infectious disease disaster situations.

Lessons from organizational learning are not implemented appropriately.

Lessons from organizational learning influence members’ attitudes toward
disasters

Lessons from organizational learning are extended and applied to non-disaster
situations.

Enabling Factors

Resource
Availability

Power and
Responsibility

Communicating with external organizations

Receive external support at various levels.

Lack of resources from external organizations has an impact.
The anticipated external support was not received

Requires appropriate leadership and followership
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To prevent infection, general hospital beds and COVID-19 beds are operated

The Multifaceted  separately.
and Complex Job duties are added or changed according to infection prevention principles.
Nature of In accordance with infection prevention principles, equipment is not shared.
Disaster Context Infectious Job duties are added or changed according to infection prevention principles.
Disaster Despite the infection prevention principles, we intend to invest maximum
Management medical resources.
Principles To create a safe working environment, it should not be limited to infectious
disease management.
Psychological Personal capabilities and psychological resilience are important.
Resilience of Fear Influences Response Forces
Members Cooperating in Fear
Organizational Context Emotional State Managing Fear
of Members
Organizational A positive organizational culture is important.
Culture The organizational culture of power distance is disappointing.
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Table 17. Joint Display of Organizational Resilience of Infectious Disease Dedicated Healthcare Institutions

Conceptual o o .
P Quantitative Results Qualitative Results Integration
Framework
Anticipate Healthcare Institutions have a Regular and frequent meetings, It is important to fully assess

clear interest in future occurrence
regarding infectious disease
disasters, yet assessments of
future threats and opportunities
related to infectious disease
disasters are infrequent.

Tertiary hospitals are more
inclined to anticipate than general
hospitals.

A significant negative
correlation exists between the
total number of beds and the
number of Moderate Care Beds

A significant positive
correlation exists between non-
nursing staffing in Semi-Critical
Care Beds and Moderate Care
Beds

keeping an eye on future changes,
and disseminating information
about the future situation within
the organization is important.

Anticipate changes in the
organization due to changes in the
infectious disease disaster
situation and changes in the
healthcare environment due to the
organization's response to the
infectious disease disaster
situation is necessary.

94

future changes and the threats and
opportunities associated with
infectious disease disasters,
communicate, and share these
within the organization, and take
a broad view of changes within
and outside of the healthcare
organization as part of the
assessment, both simultaneously
and over the long term.



Monitor

Respond

Healthcare institutions perceive
infectious disease disaster
monitoring as an important part
of conducting organizational
activities, but the ratio between
"leading" and "lagging"
indicators for infectious disease
disaster monitoring in healthcare
institutions is inadequate.

There is a positive correlation
between the number of beds in a
healthcare organization and the
number of non-nursing personnel
in Critical Care Beds, Semi-
Critical Care Beds, and Moderate
Care Beds.

The timing of infectious
discase disaster response
activities was clear; however, no
resources was set aside nor
borrowing plans for infectious
disease disaster response
activities.

There are differences in the
capability to respond by species
under the Medical Services Act.

Monitoring metrics are selected
with appropriate purpose and
rationale.

Selective and minimal
investigation and monitoring
metrics due to lack of resources is
important.

Feeling the limitations of
monitoring indicators due to the
inability to anticipate changes in
the organization through
monitoring results is necessary.

Inexperienced and unorganized
but beginning to respond with
what they know they should and
can do.

Maintain response resources by
rotating or enlisting support and
devise new forms of response to
free up resources.

Staffing shortages and changes
in employment patterns impede
organizational functioning.

95

It is important to choose
monitoring metrics that align with
your organization's goals and
have the resources to leverage
them effectively.

Develop plans for allocating
and borrowing to ensure
resources are available in time for
initiating infectious disease
disaster response, and develop
innovative strategies, but it is
important to utilize strategies that
take into account species
differences under the MEDICAL
SERVICES ACT and enhance
multi-departmental, multi-level



Learn

Prior Knowledge
Base

Members perceived
organizational learning from
infectious disease disasters as an
important part of conducting
organizational activities.
However, the resources allocated
to infectious disease disaster
investigation and organizational
learning were insufficient.

The number of moderate care
beds and the number of non-nurse
staff for those beds positively
correlated with the capability for
learning.

Sufficient capability
Prepare procedures and plans

Encourage interdepartmental
communication and collaboration,
along with timely and transparent
communication with constituents
at all levels.

Finding a rationale for
organizational learning within
and across organizations in the
context of resource scarcity
during an infectious disease
disaster

Building on individual
learning, organizational learning,
and finding effective ways to
disseminate organizational
learning outcomes in an
infectious disease disaster.

Influence organizational
attitudes toward disasters and
extend organizational learning
lessons to non-disaster situations.

Managing human resources is
more challenging during disaster
situations.

Difficulty managing human
resources for temporary workers

96

communication and collaboration.

At the organizational level,
where organizational learning
processes occur frequently, it is
important to consider what and
how to conduct organizational
learning and how to use the
results, and it is important to have
and support competent members
sufficiently as the organizational
learning process is based on
individual learning.

It is important to prepare
procedures and plans to ensure
that your organization has
sufficient capabilities, especially
to ensure that you have the right
human resources in place



Resource Availability

Social Resources

Power and
Responsibility

Disaster Context

Organizational
Context

Existence and availability of
resources

Work environment

Communication and its quality

Team collaboration and its
quality

Time availability

Organizational Adequacy and
Support

The multifaceted nature and
complexity of disaster
management

Psychological Resilience in the
Workforce

An organizational culture that
prioritizes safety

Communicated with external
organizations.

Received external support at
various levels.

The anticipated external
support was not received.

Need for appropriate leadership
and followership.

Multifaceted and complex
according to infectious disease
disaster management principles

Psychological resilience of
members

Employees' emotional state

Organizational culture

It's important to have
collaborative relationships with
other departments and
organizations inside and outside
of your organization and leverage
multiple levels of support.
(Included in the response section)

The importance of having the
right type of leadership in place
to support the organization and its
members

It is important to understand
the nature of infectious disease
disaster management

It's important to create an
organizational culture that
considers the psychological
resilience and emotional state of
employees.
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Figure 5. Conceptual model of organizational resilience for infectious disease dedicated healthcare institution
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H
g

E-=Z 1. The Systemic Potentials Management Foreground

Questions

The Systemic Potentials Management Foreground Questions

Possible foreground facets of the potential to respond

The set of events for which responses exist is adequate.

The set of events is regularly reviewed / revised.

The frequency of such revisions is adequate.

It is clear when a response should be given.

Responses are simple to make and do not require choices.

The prescribed responses are appropriate for the situations where they are needed.

Responses can be started / initiated fast enoughj Responses be fully implemented fast

enough.

Effective responses can be sustained for long enough.

It is clear when a response (or situation) is no longer needed.

There are sufficient resources (people, equipment, materials) to ensure response readinessj

Enough resources are exclusive for the response potential.

The resources are maintained at an acceptable level.

The readiness to respond is regularly checked and maintained.

Possible foreground facets of the potential to monitor

The set of indicators is adequate for the purpose.

The set of indicators is regularly revised.

The revisions make use of practical experience.

The ratio of ‘leading’to  ‘lagging’ indicators is appropriate.

The basis for the indicators is simple to understand.

Indicators are checked with sufficient frequency (continuously, regularly, every now and
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then).

The indicators are directly meaningful and do not require additional interpretation.

Monitoring is recognised as an important part of the organisation’s performance.

Possible foreground facets of the potential to learn

The basis for learning (the selected events) is sufficiently broad.

We try to learn both from successes (things that go well) and from failures (things that go

wrong).

Event reports are easy to understand.

Event reports contain sufficient details and data.

There are well-defined procedures for data collection, an lysis and learning.

There is adequate formal training and organisational support for data collection, analysis,

and learning.

Learning is continuous rather than event-driven.

The resources allocated to investigation and learning are adequatej

The delay between reporting and analysis results (lessons learned) is acceptablej The

outcomes from learning are communicated effectively across the organization.

The lessons learned are directed at the right level (for instance, individuals, groups,

departments).

The  ‘lessons learned’ are properly implemented (as regulations, procedures, norms,

training, instructions, redesign, reorganisation, etc).

Possible foreground facets of the potential to anticipate

Future threat and opportunities are assessed with sufficient frequency.

Information about future events is communicated or shared within the organization.

The organisation has a clearly formulated vision for the future.

The organisation is clearly concerned about what could happen far ahead.

Risk awareness is part of the organisational culture.
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H-Z 3, Database Search Strategy

¥ ¢ (hospitals), 73 #2]7]# (Disease control institutions),
A dgAAd, H7HAd DA 54 (Nationally designated
negative pressure isolation ward), #9W AEH Y (nfectious
disease dedicated hospital, Infectious disease designated
hospital) Z1FX52HA, 2419 ADdEE A (COVID-19
Dedicated Hospital, COVID—19 Designated Hospital),

)
2
ok
2
n

AlZ7F9 9 (emerging infectious diseases, EIDs),
#He 9] (pandemic), A1FEF (human influenza A, HIN1),
| 2 2 (Middle East respiratory syndrome coronavirus, MERS,
MERS—CoV), °l&&}(Ebola), FZUrto]g AAS (Z 219,
SARS CoV—-2)

ERERNEE

Joh

2o /ekH A /3] B e H A (resilience), ¥#] (Manage),
BB /7FA] (monitor), °lAF (anticipate), th-5/9FS (response),
8+<% (learn)

CINAHL
category search text

((MH "hospitals") OR(TI "hospital*") OR (AB"hospital*"))
CIE=Ful OR ((MH "Hospital Units") OR(TI"Hospital Units")

OR (AB"Hospital Units"))

AND

N
2
o
2
u

((MH "Communicable Diseases,
imported") OR (TI"Communicable Diseases, imported") OR
(AB"Communicable Diseases, imported")) OR ((MH "Disease
Outbreaks") OR (TI'Disease Outbreaks") OR (AB"Disease
Outbreaks")) OR ((MH "influenza, Pandemic (HIN1) 2009")
OR (TI"influenza, Pandemic (H1N1) 2009") OR (AB"influenza,
Pandemic (H1N1) 2009")) OR ((MH "Middle East Respiratory
Syndrome Coronavirus") OR (TI "Middle East Respiratory
Syndrome Coronavirus") OR (AB "Middle East Respiratory
Syndrome Coronavirus")) OR ((MH "Ebola Virus") OR
(TI"Ebola Virus") OR(AB"Ebola Virus")) OR ((MH "SARS—
CoV—=2") OR (TI"'SARS-CoV-2") OR (AB"SARS—-CoV-2"))
OR ((MH "COVID-19") OR(TI "COVID-19") OR(AB"COVID~-
19")

AND

(MH "organizations") AND (((TI "resilience") OR (AB
"resilience")) OR (MH "Management") OR ((TI "monitor*) OR
(AB "monitor*")) OR ((TI "respons*") OR (AB "responsex*"))
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OR (MH "Learning") OR ((TI "anticipat*) OR (AB
"anticipat*))) NOT ("psycholog#" OR (MH "psychology"))

Embase
category search text
SERE! hospital/exp OR hospital:ti,ab OR hospital subdivisions and

component/exp OR hospital subdivisions and component:ti,ab

AND

oy
o2
ok
=
e

Communicable Diseases/exp OR Communicable
Diseases:ti,ab OR pandemic/exp OR pandemic:ti,ab OR
nfluenza, Pandemic (HIN1) 2009/exp OR nfluenza, Pandemic
(HIN1) 2009:ti,ab OR Middle East Respiratory Syndrome
Coronavirus/exp OR Middle East Respiratory Syndrome
Coronavirus:ti,ab OR Ebolavirus/exp OR Ebolavirus:ti,ab OR
'Severe acute respiratory syndrome coronavirus 2'/exp OR
'Severe acute respiratory syndrome coronavirus 2':ti,ab OR
Coronavirus disease 2019/exp OR Coronavirus disease
2019:ti,ab

AND

organization/exp AND ((resilience/exp OR resilience:ti,ab
OR Management/exp OR management:ti,ab OR monitor/exp OR
monitor:ti,ab OR response/exp OR response:ti,ab OR
learning/exp OR learning:ti,ab OR anticipation/exp OR
anticipation:ti,ab)) NOT 'psychological and psychiatric
procedures'/exp NOT psychological and psychiatric
procedures:ti,ab

PubMed
category search text

((((hospitals [MeSH Terms]) OR (Hospital Units [MeSH
IR Terms]))) OR (hospital*[Title/Abstract])) OR (Hospital

Unit* [Title/Abstract])

AND

oy
o2
ok
=
e

(((((((Communicable Diseases, Emerging [MeSH Terms])
OR (Communicable Diseases, Emerging[Title/Abstract]) OR
(Pandemics [MeSH Terms]) OR (Pandemics[Title/Abstract]))
OR (Infectious Disease Disasters|[Title/Abstract])) OR
(Influenza A Virus, HIN1 Subtype [MeSH Terms]) OR
(Influenza A Virus, HIN1 Subtype [Title/Abstract])) OR
(Middle East Respiratory Syndrome Coronavirus [MeSH
Terms]) OR (Middle East Respiratory Syndrome
Coronavirus[Title/Abstract])) OR (Ebolavirus [MeSH Terms])
OR (Ebolavirus[Title/Abstract])) OR (SARS—CoV—2[MeSH
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Terms]) OR (SARS—CoV—2[Title/Abstract])) OR (COVID-
19[MeSH Terms]) OR (COVID—19[Title/Abstract])

AND

("organizations" [MeSH
Terms]) AND (((("resilien*"[Title/Abstract] OR
"manag*" [Title/Abstract] OR "monitor*"[Title/Abstract] OR
"respons#*" [Title/Abstract] OR "learning" [MeSH Terms] OR
"learn=" [Title/Abstract] OR "anticipat*"[Title/Abstract]) NOT
"psychiatry and psychology category"[MeSH Terms])) NOT
"psychi*"[Title/Abstract]) NOT "psycho*"[Title/Abstract]

RISS
category search text
AA: A <OR> "ZFH #e] 7] 3" <OR> "2 e Al A"
o8 7% <mb"iﬂﬂﬁﬁﬁthw?W©R>Wmﬂﬂd% " <OR>
"X B5HA KOR> "F2Y19A -G GH "
<AND>
AA: AFE0dd <OR> AU <KOR> AFA <OR>
”%EJH§%1 F" KOR" AZEZFOR> "M FEAZF A"

oy
o2
ok
=
e

NF

[e)
OR> "S$ T3 &7]53 7" <OR> o EE<KOR>

<OR> H|E A<

"F2ualo]l e AT A S —19"<OR> A Z 119
<AND>
AA: 224 <AND> ((FE€<OR> &5 /d<OR>

3 HEHAG<KOR> #F<KOR> EUYEFHKOR> #HAIKOR> 74<OR>
o]-8-<OR> REE<OR> 3t55)) <KNOT> (%A <OR> #4)
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H-Z 4. Flow Chart of Study Selection

—p

Records removed before
screening:
Duplicate records removed(n=0)
Records marked as ineligible
by automation tools (n=16)
Psychological study(n=1)

Records excluded by title
and abstract (n=186)

—

Reports not retrieved (n=0)

-

Reports excluded by full text:
Not healthcare institution (n = 4)
Not “What As Done” (n = 7)
Only on specific disease and
clinical department (n = 3)

S || Records identified from:
= CINAHL (n=17),
o EMBASE (n=685),
= PubMed (n=195),
5 RISS(n=31)
B || Total (n=243)
Records screened (n=226)
o
= v
§ Reports sought for retrieval
5 || (n=40)
K }
Reports assessed for
eligibility (n=40)
]
()
-g v
S || Studies included in review (n = 26)
£ || Reports of included studies (n = 26)
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12. ETAH: 5 HY

Re: Dear Professor Hollnagel. 222« =
 sensei@safetysynthesis.com Tr ® =
y

Dear Minji Kim

Thank you for the mail and the request- | very much appreciate your interest in isati and in the RAG. And you are perfectly welcome to use it in your research.

| would, however. like to draw your attention to new version of the same ideas. It is in a White Paper, which you can find here: hitps://skybrary. sero/sites/defaulifiles/bookshelfi32380 pdf
The White Paper contains a clarification of the principles behind the four potentials, and as you can see also a new name for the approach.

If your research results in any publications in English, | would appreciate if | could have a chance to see them.

‘With kind regards,

Erik Hollnagel

Professor Erik Hollnagel
SafetySynthesis - the Future of Safety Management

‘On 18 April 2022 at 18:08:27 +02:00, MINJI KIM <minjikim.miki@gmail.com:>= wroe:

Dear Professor Hollnagel.

My name is Minji Kim, & doctoral candidate affiliated with Yonsei University's College of Nursing in South Korea.

| am currently preparing my doctoral dissertation with a focus on organizational resilience for disaster management under academic advising
by professor Hyeonkyeong Lee.

| believe that organizational resilience is needed to deal with Inng lenTl and vanab\e disasters like COVID-19. Therefore, | would like to use
the Resilience Assessment Grid developed by you to analyze inf disaster mar it from the perspective of nursing
managers as the middle managers and frontline responders to COVID-19.

Professor Hollnagel, with your permission, | would like to change the instrument to a modified version for COVID-19 designated infectious
disease hospital and use it for conducting research.

| am writing to ask permission to use the RAG.
| look forward to hearing from you.

Best regards,
Minji Kim.
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ABSTRACT

Development of Organizational Resilience Model and Evaluation Tool
for Infectious Disease Dedicated Healthcare Institutions:

A Mixed-Methods Study

Kim, Minji
Dept. of Nursing
The Graduate School

Yonsei University

I. Background and Purpose

The COVID-19 pandemic has presented a substantial threat to business continuity from an
organizational perspective, jeopardizing the goal of a value-based healthcare system that ensures the
delivery of quality care to large populations. This highlights the importance of organizational
resilience, which refers to the capacity of a system to persistently achieve its goals despite
encountering various challenges. The concept of organizational resilience has evolved from a
defensive approach of merely resisting adverse events and returning to normalcy to a proactive
approach. This proactive stance involves not only resistance but also the development of
organizational processes and capabilities, coupled with anticipation and proactive measures to avert
future crises. The expanded perspectives on the is applicable not only in recovering from acute
disaster situations but also in empowering organizational functions in everyday situations.
Consequently, the application of organizational resilience in healthcare institutions become
imperative for effectively navigating through long-term and complex challenges, such as the
ongoing COVID-19 pandemic.

Conversely, 'The Systemic Potentials Management(Hollnagel. et al., 2021) is a tool for managing
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four organizational capabilities: 'respond,' 'learn,' 'monitor,' and 'anticipate.' These capabilities have
diagnostic characteristics that identify the actual state of the organization and formative
characteristics that serve as a basis for proposing interventions. By shedding light on the perspective
of nurse managers who played a pivotal role in all areas of COVID-19-dedicated healthcare, it is
possible to comprehensively explain the phenomenon of organizational resilience This underscores
that, in the event of future infectious disease disasters similar to COVID-19, healthcare institutions
specializing in infectious diseases can provide foundational data necessary for organizational
resilience and achieving goals.

Although the importance of organizational resilience in managing infectious disease disasters
cannot be overstated, there are limited studies that assess and describe the resilience of healthcare
institutions dedicated to infectious diseases, particularly in the Republic of Korea. To address this
gap, this study developed a model to explain organizational resilience of infectious disease dedicated
healthcare institutions from the perspective of nurse managers using a tool of 7Y At
ZAX =8y 5 37} ko] F(Korean version of Systemic Potentials Management for
Infectious Disease Disaster, K-SPM-ID2) developed in this study. As a result, this study provides

the foundational data necessary for specialized healthcare institutions for infectious diseases to have

organizational resilience and achieve goals in the event of future infectious disease disasters.

II. Conceptual Framework

Organizational resilience is explained by four organizational capabilities to 'anticipate’, 'monitor’,
'respond', and 'learn'. These capabilities are based on Resilient Health Care and Duchek's capability-
based conceptualization of organizational resilience (2020) and the Disaster Management Cycle.
The main concepts: 'anticipate,' 'monitor’, 'respond', and 'learn’ are defined as 'the ability to deal with
potential situations', 'the ability to deal with critical situations', 'the ability to deal with actual
situations', and 'the ability to deal with factual situations', respectively, according to the definition
of the four organizational capabilities. According to the capability-based conceptual framework of
organizational resilience, 'adapt' is defined as 'the ability to use change for organizational purposes'.

The capability-based conceptualization of organizational resilience defines resource availability' as
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the ‘time, financial, personnel, and other resources that enable effective monitoring of adverse events’
and ‘facilitate’ as the ‘development of response capabilities and adaptations’. In contrast, 'social
resources' refers to the ‘organizational support that enables the implementation of developed
solutions’. The concept of ‘power and responsibility' refer to the ‘management functions that enable
knowledge to be translated into new actions’. The conceptual framework of this study shows a flows
from ‘anticipate’ to ‘respond’ through ‘monitor’. 'respond' flows back to 'prior knowledge base'
through 'adaptation' or 'learn'. 'resource availability', 'social resources', and 'power and responsibility’

influence each of 'monitor’, 'respond', and 'adapt'.

III. Research Method

1. Research Design

This is an explanatory sequential mixed method design study to develop a model to explain
organizational resilience using interviews to complement the results of the organizational resilience
assessment and to develop an instrument to assess organizational resilience in infectious disease

dedicated healthcare institutions.

2. Participants

The participant of this study are nurses who have worked as middle managers or top managers in
the operation of COVID-19 dedicated hospitals, including COVID-19-designated hospitals and
COVID-19 designated beds (nationally designated inpatient treatment beds, designated critical-care
beds, etc.), which are infectious disease dedicated healthcare institutions that have directly

responded to COVID-19 for an extended period.

2.1. Quantitative Research

In the quantitative study, during the development of K-SPM-ID?, we recruited 10 nurse managers
with experience managing and caring COVID-19 patients, irrespective of whether they were in a
COVID-19 designated hospital, for the preliminary survey and 88 nurse managers for the main

survey.
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2.2. Qualitative Research

Based on the results of the quantitative study, six nurse managers were recruited, with at least one
meeting the conditions that reflected the characteristics of the healthcare institution. In addition,
priority was given to recruiting nurse managers from among the participants in the quantitative study

so that the qualitative data could further explain and complement the quantitative results.

3. Measurement

3.1. Quantitative Research

The demographic characteristics of each participant and the characteristics of the responsible
department were measured. Organizational characteristics included classification based on founder,
MEDICAL SERVICE ACT, total number of beds, evacuation scale, and operational characteristics
(number of unit, bed, nurse, non-nurse staff) according to bed allocation and the triage of COVID-
19 patients (critical, semi-critical, moderate care beds).

The Korean version of Systemic Potentials Management for Infectious Disease Disaster (K-SPM-
ID?) was developed to measure the organizational resilience of infectious disease dedicated
healthcare institutions. To develop this tool, 1) the SPM foreground questions developed by
Hollnagel et al. (2021) were translated into Korean according to the World Health Organization
(WHO) tool translation procedure, 2) the questions were modified to meet the conditions of
infectious disease dedicated healthcare institutions through data collection and literature review, 3)
content validity was evaluated through two rounds of employing the Delphi technique, 4) the content

was reviewed by a Korean linguist expert, and 5) the preliminary survey was conducted.

3.2. Qualitative Research
A semi-structured questionnaire was developed to collect qualitative data. The questionnaire was
developed by the researcher based on the results of the quantitative study and consisted of questions
about the interpretation of the four organizational capabilities of organizational resilience measured

in the quantitative study and the relationship between each capability.
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4. Data Collection

4.1. Quantitative Research

A list of 44 COVID-19 designated hospitals was obtained from the COVID-19 Central Disaster
Management Headquarters (date of acquisition: May 12, 2023), and a list of hospitals that operated
COVID-19 nationally designated inpatient treatment beds and designated critical care beds was
obtained from public data available at the Korea Disease Control and Prevention Agency and the
Ministry of Health and Welfare. The current chief (nursing) or department head at the 44 COVID-
19 designated hospitals and the person in charge of the research were informed of the purpose and
methods of the study by telephone or e-mail. In addition, we used the Centers for Infectious Disease
Control and Prevention network. A recruitment announcement and link to the web-based
questionnaire were distributed to collaborating hospitals and eligible participants. A total of 86 nurse
managers from COVID-19 designated hospitals with COVID-19 designated units or departments

involved in COVID-19 care, management, and operations participated in the quantitative study.

4.2. Qualitative Research

Based on the study design, we recruited four nurse managers from two full evacuation hospitals
and two partial evacuation hospitals, including those who agreed to participate in the qualitative
research questionnaire during the quantitative data collection. The two top managers in the hospitals
operating as COVID-19 designated hospitals were recruited through snowball sampling by
recommending individuals who were thought to have sufficient understanding and experience in

organizational resilience of infectious disease dedicated healthcare institutions.
5. Data Analysis

5.1. Quantitative Research

SPSS/SIN 25.0 was used to analyze the data.

1)  General characteristics of respondents and organizational characteristics were analyzed

using descriptive statistics, such as frequency, percentage, mean, and standard deviation.
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2) Organizational resilience and organizational capability of medical institutions were
analyzed using descriptive statistics, such as frequency, percentage, mean, and standard
deviation, while star charts (radar charts) were also presented.

3) The correlation between the characteristics of the respondents, the organizational
characteristics and organizational resilience was analyzed by Pearson's correlation
coefficient.

4) Differences in organizational resilience according to the respondent characteristics and
organizational characteristics were analyzed using two independent samples t-test, one-way

ANOVA, and Scheffe's test.

5.2. Qualitative Research

Contents analysis from Elo & Kyngés (2008) were used to analyze the qualitative data. The
interview data obtained through the semi-structured questionnaire, created according to the
quantitative research results, were transcribed to form the raw data, and meaningful statements were
extracted through multiple readings. To apply the deductive method, a matrix of six categories was
created according to the results of the quantitative study: Monitor capability, anticipate capability,
respond capability, learn capability, prior knowledge base, and enabling factors. The four
organizational capabilities were coded according to the six categories of input, precondition,
resource, time, control, and outcome based on the Functional Resonance Analysis Method (FRAM)
used in the development of K-SPM-ID?. After coding, the prior knowledge base and enabling factors
were decomposed to extract units of meaning. Meanwhile, content that did not fit the classification
of matrix was also selected to create a new classification based on the same author's principles of

inductive content analysis.

5.3. Integration

We used the method of ‘connecting’ in that we recruited qualitative research participants from
quantitative research subjects, the process of ‘building’ in that we created a questionnaire for the
qualitative research based on the results of the quantitative research, and the method of ‘merging’

in that we synthesized the database by analyzing the qualitative data based on the scales of the
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quantitative research instrument. For integration at the level of reporting and interpretation of the
research findings, we used the integration through ‘the contiguous approach narrative’ and ‘joint
display’ (Fetters et al., 2013). In particular, for the joint display of the subsequent results, we used a

visual joint display method in the form of presenting a model.

IV. Research Results

1. Quantitative Research Results

1.1. Demographic Characteristics of the Study Subjects

All participants (n=86) were female, with a mean of 24.50+5.51 years of working experience as
an administrator in their healthcare organization and a mean of 10.33+1.91 years of working
experience as a manager of a department involved in the treatment, management, and operation of
COVID-19 patients. The current position of 63.95% (n=55) of the subjects was a unit manager or
head nurse, and 63.53% (n=54) of the subjects were a unit manager or head nurse at the time in a
COVID-19 designated hospital. Wards represented the most common departments managed prior to
COVID-19 (43.53%, n=37), followed by special departments, infection control departments,
administrative departments, and other departments (outpatient departments, QPS departments, etc.).
Approximately 9.41% (n=8) were not previously managers. 66.28% (n=57) reported having at least
one experience in caring for or managing an emerging infectious disease, of which 77.19% (n=44)
reported caring for or managing a dedicated unit for HINI and 73.68% (n=42) for MERS. One

respondent (1.75%) reported having nursing or unit experience with Zika virus.

1.2. Characteristics of Healthcare Institutions

Participants evaluated 24 hospitals (29.27%), including 19 of 44 (43.18%) nationally designated
COVID-19 hospitals and 5 of 38 (13.16%) hospitals that had nationally designated inpatient
treatment beds and concurrently designated critical care beds among their COVID-19-designated
beds. Regarding the characteristics of the hospitals evaluated by the participants, 63.95% (n=55) of

the evaluated hospitals were private hospitals. General hospitals were the most common at 54.65%
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(n=47), followed by tertiary hospitals at 39.53% (n=34) and hospitals at 5.81% (n =5). The average
number of beds in healthcare institutions was 572.97+374.45, ranging from 94 to 1,325. When
operating as a COVID-19 designated hospital, 52.33% of the healthcare institutions converted all
their beds to COVID-19 designated beds. On average, hospitals had 2.29+2.01 COVID-19
designated units and 49.42+41.18 COVID-19 designated beds. Each nurse in a designated COVID-
19 unit was responsible for a minimum of 0.35 and a maximum of 12.67 patients, with a minimum

of 1.12 and a maximum of 130.00 non-nursing staff.

1.3. Organizational Resilience of Infectious Disease Dedicated Healthcare Institutions

The organizational resilience of the infectious disecase dedicated healthcare institutions was
assessed using a 5-point scale (deficient 1, unacceptable 2, acceptable 3, satisfactory 4, excellent 5)
for each question; the mean organizational resilience was 3.10+0.58, which was denoted as an
acceptable score. The highest-scoring subscale was the response capability, with a score of
3.3140.58, and the lowest was the monitor capability, with a score of 2.88+0.77.

Based on the frequency, the organizational resilience of the study subjects' healthcare
organizations was 49.37% acceptable, 27.66% satisfactory, and 4.13% excellent. In terms of each
organizational capability, 46.32% of the COVID-19 dedicated healthcare organizations had an
acceptable anticipate capability, 26.16% had a satisfactory capability, and 4.65% had an excellent
capability; 43.49% had an acceptable monitor capability, 20.96% had a satisfactory capability, and
2.77% had an excellent capability; 1.08% had no capability; respond capability was 50.36%
acceptable, 32.57% satisfactory, and 5.88% excellent; learn capability was 53.57% acceptable,
27.24% satisfactory, and 2.82% excellent; 0.25% had no capability.

1.4. Organizational Resilience by Study Participant Characteristics

There was no statistically significant association or difference between sociodemographic
characteristics, such as age, years of experience, position, department responsible prior to COVID-
19, and nursing and operational experience with emerging infectious diseases and organizational
resilience. There was also no statistically significant association between the type of unit managed,

number of beds, number of nurses, number of non-nursing staff, and organizational resilience.
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1.5. Organizational Resilience by Organizational Characteristics

There was no statistically significant difference in organizational resilience between public and
private hospitals. There was a statistically significant positive correlation between organizational
resilience and the number of beds in a hospital (r=.234, p=.033), the number of critical care units
(r=-261, p=.018), a statistically significant negative correlation with the number of moderate care
beds (r=-. 249, p=.048), and a statistically significant correlation with the number of non-nurse staff
in critical care (r=.256, p=.031), semi-critical care (r=.275, p=.019), and moderate care (r=.342,
p=.006) beds, and a statistically significant positive correlation with organizational resilience.

When examined by capability, the response capability had a statistically significant higher
organizational resilience in tertiary hospitals than in hospitals (F=3.422, p=.037) and a small but
significant positive correlation with the number of units dedicated to critical care beds (r=.265,
p=.015). For the learning capability, there was a significant negative correlation with the number of
moderate care beds (r=-.261, p=.036) and a significant positive correlation with the number of non-
nurse staff in moderate care beds (r=.298, p=.017). For the monitoring capability, there was a
significant positive correlation with the number of beds in the organization (=231, p=.033), the
number of units dedicated to critical care beds (r=.217, p=.049), semi-critical care (r=.290, p=.012),
and the number of non-nurse staff in moderate care beds (r=.335, p=.006). Predictability was
significantly inversely correlated with the number of beds in a medical center (r=-.282, p=.037) and

the number of intermediate care beds (r=-.249, p=.042).

2. Qualitative Research

2.1. Study Participant Characteristics

The number of 1:1 interviewee was five. Three interviewees were quantitative research
respondents, and two were not. All respondents were female. By type of organization, two
respondents worked in public hospitals, three in private hospitals, one in tertiary hospitals, and four
in general hospitals. Of the COVID-19 designated hospitals, one had converted all its beds to

COVID-19 dedicated beds, and four had partially converted beds. Two were head nurses, two were
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directors, and one was a general director. At the same time, in the COVID-19 designated hospitals,

two were department heads or head nurses, two were directors of nursing, and one was promoted

from head nurse to director. The mean years of experience in the hospital was 26.13 years, and the

mean years of experience as a manager was 11.18 years.

2.2. Organizational Resilience and Prior Knowledge Base, Enabling Factors

The results of the interviews were separated into eight question categories: anticipate, monitor,

respond, learn, prior knowledge base, enabling factors, disaster context, and organizational context.

1)

2)

3)

4)

)

Prior knowledge base: Analysis shows that the human resource management part needs to
be strengthened.

Anticipate: An examination of the anticipate aspect in healthcare institutions revealed that
the temporal characteristics of the anticipating capability of infectious disease dedicated
healthcare institutions' organizational resilience should be considered in conjunction with
outcome characteristics and not just frequency. Infectious disease-dedicated healthcare
institutions were found to be change-aware, anticipating changes within and outside the
organization as the disaster situation changed. However, some situations were less
predictable, and made managing a constantly evolving situation challenging.

Monitor: Infectious disease dedicated healthcare institutions were limited in their selection
of monitor indicators due to a lack of resources, and while a variety of monitor indicators
were considered when building the control tower for each response, there were difficulties
in predicting patient severity, staffing needs, and member attitudes, which limited the
indicators selected.

Respond: COVID-19 dedicated hospitals began responding with available resources and a
sense of responsibility to the community, even in the face of inexperience. Healthcare
institutions coordinated their response through close communication and collaboration
through multidisciplinary meetings and new departments. However, employment changes,
such as nursing shortages and the use of temporary workers, hampered capabilities, and
differences in staffing across species exposed differences in disaster response capabilities.

Learn: An examination of the learn capability in infectious disease-designated healthcare
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6)

institutions found that in the context of an emerging infectious disease, there was a lack of
evidence in learning, meaning nurses and departments sought to learn individually. They
pursued ‘learning’ by increasing communication and knowledge sharing, standardizing
individual learning, and using various training methods to overcome the scarcity of
resources. These efforts focused on updating manuals and sharing knowledge within the
organization, and in some cases, members gained confidence and overcame their fears.
However, in other cases, the lessons were not correctly implemented, such as not being
linked to actual operations or being biased and applied in non-emergency situations.

Enabling Factors

(1) Resource Availability

Infectious disease healthcare institutions received external support in various organizational

capabilities through continuous communication with external organizations. As a result, the

infection control and medical administration departments strengthened their monitoring and

response in cooperation with local and national governments, although in some cases, the lack of

external resources affected the operation of healthcare institutions.

(2) Power and Responsibility

The leadership in infectious disease healthcare institutions demonstrated flexible and transparent

decision-making and influence, with the members tending to believe in the direction of their leaders

and following them cooperatively. Power and responsibility were found to be decentralized and

shared rather than being top—down and unidirectional.

2.3. Disaster Context and Organizational Context

)]
2)

Multifaceted and Complex Nature of Infectious Disease Disaster Management Principles

Partial evacuation in infectious disease disaster situations tended to separate COVID-19
designated beds from general beds regarding infection prevention principles and
maintenance of functions. This led to changes and restrictions in the supply of materials, use
of equipment, and changes in personnel roles. However, some problems arose in
maintaining some functions of existing healthcare institutions and the consistency of the

healthcare system due to restrictions in the provision of specialized treatment and
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3)
4)

5)
6)

7)
8)

overlapping emergency medical care systems. These problems were complex to resolve at
the organizational level, highlighting the importance of the existence and formation of
internal and external control towers. In addition, patient assignments that did not consider
the underlying medical conditions of infectious disease patients created burdens and safety
issues for nurses in infectious disease dedicated healthcare institutions.

Psychological Resilience of the Members

During the COVID-19 pandemic, the psychological resilience of members had a significant
impact on the response activities and attitudes, and it was mentioned that it needed to be
managed. This was analyzed as an important aspect in explaining organizational resilience.
Emotional State of Members

In an infectious disease disaster situation, the emotional state of the members was shown to
affect the response capability and resource availability. Although there were initial concerns
and fears, they were seen to overcome them and respond cooperatively, while organizations
sought to manage fears through information sharing.

Organizational Culture

The organizational culture of the infectious disease-dedicated healthcare institutions was
found to be lacking in power distance and interdepartmental egoism. Moreover, there was a
perception that a positive and collaborative organizational culture was needed and that trust

and cooperation among members were emphasized.

3. Integration

The levels of the four organizational capabilities for organizational resilience from the

quantitative research and the eight question categories from the qualitative study were integrated

into nine concepts. The integrated results describe the four organizational capabilities of

organizational resilience (anticipate capability, monitor capability, respond capability, and learn

capability) in the conceptual framework, as well as the prior knowledge base, resource availability,

and power and responsibility, and further describe the disaster context and organizational context.

The anticipate capability showed that there was a high level of interest in infectious disease

disasters but not enough assessment of future threats; the monitor capability was considered
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important, although there was a lack of sufficient investigation through monitoring indicators and a
lack of resources to anticipate changes fully; the respond capability scored high, yet there was a lack
of resource allocation and borrowing plans, and a lack of workforce, which hindered organizational
functioning. The learn capability was perceived as important; however, insufficient learning
occurred due to the lack of resources. The prior knowledge base, resource availability, and authority
and responsibility were shaped by items in the research tool. Finally, the disaster and organizational
context were found to be important, and the model was schematized based on them.

The model of organizational resilience in infectious disease dedicated healthcare institutions
consists of 10 concepts: the capability to respond, learn, anticipate, and monitor is an important part,
while resource availability, power, and responsibility are also relevant. The prior knowledge base
represents the willingness to strengthen capabilities, and adaptation can occur when capabilities are
combined. In addition, functional and physical organization interactions during infectious disease

disasters affect organizational resilience.

V. Discussion

1. Organizational Resilience of COVID-19 Designated Hospitals
Organizational resilience in COVID-19 dedicated hospitals was scored as acceptable, with an
average score of 3.10, although tertiary hospitals scored higher than general hospitals. There was a
correlation between organizational resilience, the number of beds, and the number of critical-care
units. The respond capability was rated the highest because the goals of COVID-19 designated
hospitals were primarily focused on response. Close communication and collaboration within and
between healthcare institutions contributed to improved organizational resilience. The importance
of workforce management was also highlighted; while increasing staffing levels is important, details
such as deployment duration, qualifications, and responsibilities should also be considered. It was
concluded that further research should explore the long-term aspects of response strategies and
human resource management.
The learning capability of COVID-19 designated hospitals was acceptable, with a score of 3.13,

indicating that the number of critical care beds and non-nursing staff were positively correlated with
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learning capability. Organizational learning in COVID-19 designated hospitals was focused on
individual learning and occurred within the organization through interaction and intentional learning
among members. These findings underscore the importance of retaining sufficiently competent
members and supporting them in the organization.

The anticipate capability of COVID-19 designated hospitals was acceptable, with an average
score of 3.09, indicating that they were successful in predicting problems based on experience but
unsuccessful in predicting the subsequent behavior of temporary workers. This is likely due to a lack
of experience in predicting the behavior of contingent workers, as opposed to patient turnover, which
is common in healthcare institutions. In addition, the monitoring capability of COVID-19 designated
hospitals was unacceptable, with an average score of 2.88, as most of the monitoring indicators
focused on response activities despite the need for continuous and strategic monitoring. These results
highlight the need to use the anticipate and monitor capabilities together to strengthen the prior
knowledge base and support the response capability.

In the context of an infectious disease disaster, anticipate was the failure to retain staff and
investigate limited monitor indicators due to a lack of resources, as healthcare institutions could not
consider the functions of providing specific services to a fluid population of COVID-19 patients. It
is crucial to monitor and anticipate organizational goals and tasks while considering the internal and
external context of an infectious disease disaster.

In this study, the organizational resilience of infectious disease dedicated healthcare institutions
was assessed by nurse managers, who specialized in providing leadership at various levels of
healthcare facilities while also being field specialists. This confirms that managers have the insight
and ability to identify organizational priorities and work differences with practitioners to provide

strategic guidance.

2. Model of Organizational Resilience for Infectious Disease Dedicated Healthcare Institutions

Organizational resilience is essential in disaster situations, and there are attempts to apply it to the
growing impact of infectious disease disasters on healthcare institutions. Assessing this requires a
multifaceted and multidimensional design to determine the organization and suggest interventions.

The model of organizational resilience model for infectious disease dedicated healthcare institutions
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consists of response, learning, anticipation, and monitoring capabilities, while also considering
internal and external interactions. It does not represent the temporal sequence of the disaster
management cycle, and unlike the PDCA, the capability of each organization was represented
separately and interactively.

The model illustrates key concepts of organizational resilience for infectious disease healthcare
institutions and can be used in conjunction with K-SPM-ID? to help interpret results. In the model,
the alignment of WAI(work as Imagine), which is the translation of the knowledge base into
regulations, guidelines, etc., and WAD(work as done), which is the actual work, required adjustment
due to the lack of resources. Nurse managers recognize the importance of planning to secure

resources, and this approach can facilitate the monitoring and evaluation of healthcare institutions.

3. Development of an Organizational Resilience Capability Assessment Tool

COVID-19 posed challenges for healthcare institutions to remain functional, and a Korean version
of the systemic potential management for infectious disease disaster (K-SPM-ID?) was developed
to assess organizational resilience. Through a process of translation and refinement, the tool was
developed to reflect the concept of organizational resilience in light of the healthcare institutions.
Added items reflect soft skills, such as communication, interdisciplinary collaboration, and
teamwork, which are useful in emergencies and are indicative of organizational response in disaster
situations. Since the instrument was self-reported, its psychometric properties have not been
adequately evaluated. Due to sample size limitations, construct, and cross-cultural validity, which
are required to assess internal structure, have not been fully explored. Therefore, further validation

of the instrument is needed.
VI. Conclusion
This study is the first attempt to model the organizational resilience of an infectious disease
dedicated healthcare institutions in the Republic of Korea. Through this study, it was found that the

organizational resilience of infectious disease-specific healthcare organizations is a function of four

organizational capabilities, considering both the disaster context and the organizational context, and
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that resource availability, authority, and responsibility play an essential role. In addition, the Korean
version of the Infectious Disease Disaster Organizational Resilience Capacity Assessment (K-SPM-
ID2) tool, developed through a scientific process, can be used to easily identify the strengths and
weaknesses of organizational resilience through regular use, which will be useful as a tool for
monitoring and managing healthcare organizations to achieve their goals despite threats such as

infectious disease disasters.

Key words: Organizational resilience, Healthcare institute, Infectious disease disaster, Pandemic,

COVID-19, Infectious disease designated hospital
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