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—| ABSTRACT

Objectives . In this study, we evaluate psychological stress, symptoms of anxiety and depressed mood and

resilience which medical residents and interns perceived during COVID-19 event, then investigate the as-
sociations between stress and the symptoms and mediating effect of resilience on the associations.

Methods : In this study, we made a self-reporting form to evaluate psychological stress with perceived stress
scale (PSS), symptoms of anxiety and depressed mood with Hospital anxiety and depression scale (HAD), and
resilience with Conner-Davidson Resilience Scale (CD-RISC). Medical residents and interns, who worked in a
hospital during COVID-19 event, filled the self-reporting forms from july, 2020 to august, 2020. We conducted a
Pearson correlation coefficient and a multiple regression to confirm association between psychological stress and
symptoms of anxiety and depressed mood, then mediating effect of resilience.

Results : The higher stress perceived, the more symptoms of anxiety and depressed mood were reported by
medical residents and interns. The higher resilience is associated with lower stress and less symptoms of anxiety
and depressed mood, which resilience is proven to mediate partially the association between stress and symptoms
of depressed mood.

Conclusions : This study shows that resilience has a partial mediating effects on the association between stress
and psychological pathology especially depressed mood, given that medical residents and interns were under psy-
chological distress during COVID-19 event. This suggests that resilience is the key for medical trainees to over-
come the future crisis like COVID-19 event.
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Table 1. Sociodemographic characteristics of participants (unit:
ean+SD or n)

Participants
(n=74)

Age 27.37 (+2.05)
Sex
Male 46 (62.2)
Female 28 (37.8)
Cohabited
Yes 32 (43.2)
No 42 (56.8)
Job Position
Infern 15 (20.3)
Resident 59 (79.7)
Department of service
None 15 (20.3)
Ground of internal medicine 32(43.2)
Ground of surgery 22(29.7)
Ground of assistant 5(6.8)
Service on patients (probably) infected with or
having symptoms alike COVID-19
Never (0%) 4 (5.4)
Seldom (1-25%) 36 (48.6)
Occasionally (26—50%) 21 (28.4)
Sometimes (51-75%) 11(14.9)
Frequently (76—100%) 2(2.7)

COVID-19, coronavirus disease
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o] TAH L2 F2ASFATHB=0.54, t=5.5, p<0.01). 77§
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Table 2. Intercorrelation among PSS, HAD and CD-RISC in par-
ficipants

Variable PSS HAD-A HAD-D CD-RISC
PSS 1 0.744* 0.542* -0.628*
HAD-A 1 0.622* -0.535*
HAD-D 1 -0.537*
CD-RISC 1

*p <0.05. PSS, Perceived Stress Scale; HAD-A, Hospital Anxiety
and Depression Scale-Anxiety Subscale; HAD-D, HAD-Depres-
sion Subscale; CD-RISC, Conner-Davidson Resilience Scale

Table 3. Testing mediating effects of resilience between perceived stress and depression

Pathway B B t SE F R?
Step 1 PSS — CD-RISC -1.21 -0.63 -6.84%%* 0.18 46.79%* 0.39
Step 2 PSS — HAD-D 0.36 0.54 5.47%%* 0.07 29.94%%x 0.29
Step 3 PSS & CD-RISC — HAD-D 0.23 0.34 2.77* 0.08 19.7 4% 0.36
0.1 -0.32 -2.65* 0.04

*p<0.05; *p<0.01; ** p<0.001. PSS, Perceived Stress Scale; HAD-D, Hospital Anxiety and Depression Scale-Depression Subscale;

CD-RISC, Conner-Davidson Resilience Scale
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Resilience
_0.63/ 0.34
Perceived 0.54> )
tress E—— Depression
s 034>

Fig. 1. Testing mediating effects of resilience between per-
ceived stress and depression of residents and interns. a-: path
coefficient before the inclusion of the mediator variable into the
model, b-: path coefficient after the inclusion of the mediator
variable into the model.

T &
® I
o
w2
w2
>
ol
MR
53
3
o r
(o]
il
<
T
Lo

i)

[> % rir
N
N,
o2 ©
9
Jo
o2
>
N
=2
1o
il
)
o

N o .
o
rlr
N

of
T FAHAl Z2U-19 788 717 5 AE9
Yok AR, 7HEr2 Y] g A Atelde 22419
Bt ot AE9] A F 30.7%0AA =, &

)2 A= (Depression Anxiety Stress Scale) 23}
OO &8 52 £AEYAE HisH = 3
7Oy oo tj2H o2 FF SARS £ YA 9=
A3} SARS kZo] 9IE dukelS tjate 2 PSSE 53t
AEHAE ST A 4
HRoA 84 AEG A 5
oA ek 2F FAA R Fol Aol & HolA| e
£ 23S Hol7|= Pk dukele fixio s A5
A2 AL EL G A
Q1) T Bl e 4= glov, AA(PSS 16.5%), APE =
o]&(16.67) & T8 L2EH A S

o] A|¢ket PSS A4 sl Erpw,” & dAqtolA A

N

39 9 oA 2
e 2
=

e
=
:?i",
>
fr
5
0.
s
M)
H
1o
e
-
i
e
©

e i
2
ST
v}

==
ofi

O
¢

R

]

()

7

N
[m

Loox 2 o tu ko Im
woyg o2
v
ja)

¢}

-

Bo] 43| W 4¢10|o] HAD Y42 nehom 45
99} Bere] MIIRTS 242 554%9) 378%= Lrekdet,

o’
[
f
B
N e
22
ol
o,
A
i)
ox
2
[
ol
2
o
=2
>
>,
o2
ol
&
I
ro
ox
2

S~
>,
i)
i)
=2
1o
of
ol

=

rT“

Jo

ok

1

rlo

N F

i)

—

o~

N

N

R

"
by
5y
i

4 32 %
%>

- o
g5
B
4L
X
<
fu}
Jo
ot
~N
~

A A%

[

e
[
o i
[9)]
Ty
1o r2
-
il
i)
o
|
U
=
>,
[
i)
Mo o ol
=y
re
-
2

A A

2t 21%, 24%

fru
T
T
30
5
1:1\09
%
Bic)
l
fru
H
i
+
o
_‘;.l
(i

o A2
T e

or

a2
lul
o
ox

od 1o 1o 4

ok

o

lo

o] _1}1_‘

N

N

w

O

~

%

N

S

)

O

R

fu

>

°

e 2
o
e
»
% -
ol
1
N
o
(O8]
W
N
o
(@)}
\]
X
2

i o
1o
—
ofN
i)
i)
HL
2
I
Q,
-
il
_\|I_‘
3

il
O
%
>
N
N
Lo =
B T& i
l.m o
T =
S
P
Ogl'lz é

ol ol
0

o,
Jud
2=
o,
>
X
r9
O
i
1o
il
2
il
i
sl
juad
N
:
ox -
0Ol
ne

H

2 JtoflA] PSS F40] w245 HADS] &2t & 5
A= FF o] =11, CD-ROSC &40] HS4% PSS &4,
HADS] B9t} & s H e o] @A Yehh= f-oJgt
ARHIAIS B3k Yozt PSS9 HAD $-2 3HJ A = Alo]
oA CD-ROSCY] #& uj7fasts FAH 2 AHeh vl
AEHATE o] u|2|= ol QloA] 3lEgtE o] uiy
T2 RISkt olFollA EErE A el b 7ljle] &
gol7|= SRR S0 & Tk 4= Gl Aol 7] 3 A
o0& FA Uk Ao Y fE ol HUFAR 07| =
st AEo)e] A g Wi Hugtol7| % sict, 3

2 GERS
e FAT 4 gl W] BAeh Hrku e
71 A 420 SRR AAAR ojeled 1]
7o) 9 ol Ego] P 4 9l Aol

2 7o) ATHL theat 2o A, B ATe Q)
qshgele] Aol U seols gaor ARsgons
1 AE A4 2wl B dvt AR RkEA 7)o
Algo] W Ao Woltk Tei, oleldt Aol 5
224 0.5 ola) ThoFah ALSIAlE A Wsle] g B4} ol
oIFS $E glon] o] o8] X|7hE AEw A0t 98 9
Bk 24F Abolo]) Fuerel g uARTHE At =
gol Hlole +E olrk Dol it A ol A
WA QI EL o), AR SEE FRU-19 79 Fe A
2] o 5wk Wk A 4 9L, o] s AT
A E i ETe] JE 2 folgo] GRS S 4 9l
o A, AP el Ao Aae Al A



Resilience Mediating Between Stress and Depression in Medical Trainees during the COVID-19 Event I HY Cho, et al.

£ ATRA A8 9 8y B 7Hs Aol EAE nA
upo Qolq AHEE HADE gHgo] oby g 2
DR o2 272 3 9 W Hol 9P 88

3 ) E v B H5A At

[e]

AR T AT EH dgteA AA AEE dsk= A
ekl Apel @ 0ls gyor M4 Aso] 43
% o)=qle] ol P B 2HY LB~ Yol
& 9 B0 5o EAE AT ARE ISt #
gk opyet 2B A7F AT wlAl= Gl tial 25
e des miz a9lS Brkskal I avE A4S
2 fAAskley Z2=U-199F 22 A% 49 73 717
% sks A3 B o A7 &4, 55 =
T4 A7) el Q1Y) SlEEE S Ak
T e RS kL A-8sh= Zlo] anbA gl tf-g-Ao)
g 4 = Aotk

Acknowledgments

None

Conflicts of Interest
The authors have no financial conflicts of interest.

REFERENCES

(1) World Health Organization. [Origin of SARS-CoV-2 virus].
[updated 2021 March 30;cited 2022 May 1]. Available from:
https:/www.who.int/emergencies/diseases/novel-coronavi-
rus-2019/origins-of-the-virus.

(2) Korea Disease Control and Prevention Agency. [Latest up-
dates in coronavirus disease-19, Republic of Korea]. [updated
2022 May l;cited 2022 May 1]. Available from: http://ncov.
mohw.go.kr/.

(3) Chung MJ. Infectious disease, safety, state: history of infec-
tious disease prevention and MERS situation. Critical Studies
on Modern Korean History 2015;34:517-542.

(4) Meredith LS, Eisenman DP, Tanielian T, Taylor SL, Basur-
to-Davila R, Zazzali J, Diamond D, Cienfuegos B, Shields S.
Prioritizing “psychological” consequences for disaster pre-
paredness and response: a framework for addressing the emo-
tional, behavioral, and cognitive effects of patient surge in large-
scale disasters. Disaster Med Public Health Prep 2011;5:73-80.

(5) Wotld Health Organization. Pandemic influenza prepared-
ness and response: a WHO guidance document. Geneva: World
Health Organization; 2009.

(6) Pappas G, Kiriaze IJ, Giannakis P, Falagas ME. Psychoso-
cial consequences of infectious diseases. Clin Microbiol In-
fect 2009;15:743-747.

(7) Rogers JP, Chesney E, Oliver D, Pollak TA, McGuire P,
Fusar-Poli P, Zandi MS, Lewis G, David AS. Psychiatric and

neuropsychiatric presentations associated with severe corona-
virus infections: a systematic review and meta-analysis with
comparison to the COVID-19 pandemic. Lancet Psychiatry
2020;7:611-627.

(8) Cheng SK, Wong CW, Tsang J, Wong KC. Psychological
distress and negative appraisals in survivors of severe acute
respiratory syndrome (SARS). Psychol Med 2004;34:1187-1195.

(9) Mak IW, Chu CM, Pan PC, Yiu MG, Chan VL. Long-term
psychiatric morbidities among SARS survivors. Gen Hosp Psy-
chiatry 2009;31:318-326.

(10) Shin J, Park HY, Kim JL, Lee JJ, Lee H, Lee SH, Shin
HS. Psychiatric morbidity of survivors one year after the out-
break of Middle East respiratory syndrome in Korea, 2015. J
Korean Neuropsychiatr Assoc 2019;58:245-251.

(11) Van Bortel T, Basnayake A, Wurie F, Jambai M, Koroma
AS, Muana AT, Hann K, Eaton J, Martin S, Nellums LB.
Psychosocial effects of an Ebola outbreak at individual, com-
munity and international levels. Bull World Health Organ 2016
94:210-214.

(12) Gémez-Ochoa SA, Franco OH, Rojas LZ, Raguindin PF,
Roa-Diaz ZM, Wyssmann BM, Guevara SLR, Echeverria
LE, Glisic M, Muka T. COVID-19 in health-care workers: a
living systematic review and meta-analysis of prevalence, risk
factors, clinical characteristics, and outcomes. Am J Epidemiol
2021;190:161-175.

(13) Maunder RG, Lancee W], Rourke S, Hunter JJ, Goldbloom
D, Balderson K, Petryshen P, Steinberg R, Wasylenki D,
Koh D, Fones CS. Factors associated with the psychological
impact of severe acute respiratory syndrome on nurses and
other hospital workers in Toronto. Psychosom Med 2004;66:
938-942.

(14) Ho SM, Kwong-Lo RS, Mak CW, Wong JS. Fear of severe
acute respiratory syndrome (SARS) among health care work-
ers. J Consult Clin Psychol 2005;73:344-349.

(15) Wong TW, Yau JK, Chan CL, Kwong RS, Ho SM, Lau CC,
Lau FL, Lit CH. The psychological impact of severe acute re-
spiratory syndrome outbreak on healthcare workers in emer-
gency departments and how they cope. Eur J Emerg Med 2005;
12:13-18.

(16) Bai 'Y, Lin CC, Lin CY, Chen JY, Chue CM, Chou P. Survey
of stress reactions among health care workers involved with
the SARS outbreak. Psychiatr Serv 2004;55:1055-1057.

(17) Nickell LA, Crighton EJ, Tracy CS, Al-Enazy H, Bolaji Y,
Hanjrah S, Hussain A, Makhlouf S, Upshur RE. Psychosocial
effects of SARS on hospital staff: survey of a large tertiary care
institution. CMAJ 2004:170:793-798.

(18) Maunder R. The experience of the 2003 SARS outbreak as a
traumatic stress among frontline healthcare workers in Toronto:
lessons learned. Philos Trans R Soc Lond B Biol Sci 2004;359:
1117-1125.

(19) Verma S, Mythily S, Chan YH, Deslypete JP, Teo EK, Chong
SA. Post-SARS psychological morbidity and stigma among gen-

http:/fwww.psychosomatics.orkr 2T



Korean J Psychosomatic Med I 2022;30(1):22-29

eral practitioners and traditional Chinese medicine practitioners
in Singapore. Ann Acad Med Singap 2004 ;33:743-748.

(20) Um DH, Kim JS, Lee HW, Lee SH. Psychological effects on
medical doctors from the Middle East Respiratory Syndrome
(MERS) Outbreak: a comparison of whether they worked at
the MERS occurred hospital or not, and whether they partici-
pated in MERS diagnosis and treatment. J Korean Neuropsy-
chiatr Assoc 2017;56:28-34.

(21) Schneider JM. Finding my way: healing and transformation
through loss and grief. Colfax, WI; Seasons Press;1994.

(22) Connor KM. Assessment of resilience in the aftermath of trau-
ma. J Clin Psychiatry 2006;67 Suppl 2:46-49.

(23) Charney DS. Psychobiological mechanisms of resilience and
vulnerability: implications for successful adaptation to extreme
stress. Am J Psychiatry 2004;161:195-216.

(24) Rutter M. Resilience in the face of adversity. Protective factors
and resistance to psychiatric disorder. Br J Psychiatry 1985;
147:598-611.

(25) Dyer JG, McGuinness TM. Resilience: analysis of the concept.
Arch Psychiatr Nurs 1996;10:276-82.

(26) Kwon HM, Kim TH, Choi MR, Kim BJ, Kim HW, Song
OS, Eun H]J. The Effects of Middle East Respiratory Syn-
drome (MERS) Event on the Psychosocial Wellbeing of Health-
care Workers and the Public with the Mediating Effect of Resil-
ience. Korean J Psychosom Med 2017;25:111-119.

(27) Khoodoruth MAS, Al-Nuaimi SK, Al-Salihy Z, Ghaffar A,
Khoodoruth WNC, Ouanes S. Factors associated with mental
health outcomes among medical residents exposed to COV-
ID-19. BJPsych Open 2021;7:e52.

(28) Cohen S, Kamarck T, Mermelstein R. A global measure of
perceived stress. J Health Soc Behav 1983;24:385-396.

(29) Hong GR, Kang HK, Oh E, Park Y, Kim H. Reliability and
Validity of the Korean Version of the Perceived Stress Scale-10
(K-PSS-10) in Older Adults. Res Gerontol Nurs 2016;9:45-51.

(30) Zigmond AS, Snaith RP. The hospital anxiety and depression
scale. Acta Psychiatr Scand 1983;67:361-370.

(31) Oh SM, Min K], Park DB. A study on the standardization of
the hospital anxiety and depression scale for Koreans: a com-

28

parison of normal, depressed and anxious groups. J Korean
Neuropsychiatr Assoc 1999;38:289-296.

(32) Connor KM, Davidson JR. Development of a new resilience
scale: the Connor-Davidson Resilience Scale (CD-RISC). De-
press Anxiety 2003;18:76-82.

(33) Baek HS, Lee KU, Joo EJ, Lee MY, Choi KS. Reliability and
Validity of the Korean Version of the Connor-Davidson Resil-
ience Scale. Psychiatry Investig 2010;7:109-115.

(34) Baron RM, Kenny D. The moderator-mediator variable dis-
tinction in social psychological research. Journal of Personality
and Social Psychology 1986;51:1173-1182.

(35) Chua SE, Cheung V, Cheung C, McAlonan GM, Wong JW,
Cheung EP, Chan MT, Wong MM, Tang SW, Choy KM,
Wong MK, Chu CM, Tsang KW. Psychological effects of the
SARS outbreak in Hong Kong on high-risk health care work-
ers. Can J Psychiatry 2004;49:391-393.

(36) Cohen S, Williamson G. Perceived stress in a probability sam-
ple of the United States. In: Spacapan S, Oskamp S, editors. The
social psychology of health: Claremont Symposium on Applied
Social Psychology. Newbury Park (CA): Sage Publications, Inc;
1988.

(37) National Center of Mental Health. National Mental Health
Survey 2021. Korea Ministry of Health and Welfare: Kyung-
Sung;2021. p54-107.

(38) Muller AE, Hafstad EV, Himmels JPW, Smedslund G,
Flottorp S, Stensland SO, Stroobants S, Van de Velde S, Vist
GE. The mental health impact of the covid-19 pandemic on
healthcare workers, and interventions to help them: a rapid
systematic review. Psychiatry Res 2020;293:113441.

(39) Liang Y, Wu K, Zhou Y, Huang X, Zhou Y, Liu Z. Mental
health in frontline medical workers during the 2019 novel coro-
navirus disease epidemic in China: a comparison with the gen-
eral population. Int J Environ Res Public Health 2020;17:6550.

(40) Dyer JG, McGuinness TM. Resilience: analysis of the concept.
Arch Psychiatr Nurs 1996;10:276-282.

(41) Rapp CA, Wintersteen R. The strengths model of case man-
agement: Results from twelve demostrations. Psychosocial Re-
habilitation Journal 1989;13:23-32.



Resilience Mediating Between Stress and Depression in Medical Trainees during the COVID-19 Event I HY Cho, et al.

Hi
o
P
Jhu

Fl-lI[_E
¢}
o L

2ol S AT 19 4 F U] 0 SRI0)e] ALk Bh B S8 7 4

ety o] uj | EvtE B 7}o}J_;<} i}

il

13

Sl el 2 9319 A 71 3 A hePEUolAl LRe AR W 4
N %611 AEH2 AR, B W 92, BTN JEE BISIT o] F 2 el 7 AT
S

B e el i as A UAE AP,

it

()

—_—

2
OPN my o 2~ R O0E

o i O,
A, =t &0 T 47 28 0(37 8%), 4178(55.4%) = Lebstth. ~E
a2 FHol = YER e, il% g4 $Hol =25 AL T, =Y H v 3 BFE E
ERSATE Slnere o) v ks AEH A0 92 S A AR EAIA o= frof itk

7 =

=2 =

s hole 2 4
A4 ek 9 -2 aole] mgPToR

ojEeE Aol ofs) et

982 B9
B4 HOf : B2 ptol e A EF-19; SRO); AR AEHA: 985 Bl FRErey,

5 7490 Folxol Al AEEA W 18794, Bt B4 B 6244, 9 $4 W T8IHOE ek
ZEH A F7e] =

olN
)
do
o2
N
()
ofy
don 2

mlﬂ

http:/fwww.psychosomatics.orkr 29



