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Effects of COVID-19 Experience on Physical Activity and
Functional Status in Daily Life
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Abstract: To achieve the purpose of this study, a total of 300 adults in their 20s and 30s, who are
confirmed and non-confirmed with COVID-19, were surveyed using a structured questionnaire from
June 10 to July 10, 2022. Data analysis analyzes the general characteristics of the study subjects,
Frequency analysis was conducted to find out the amount of physical activity and daily life function
status of confirmed and non-confirmed patients, By conducting cross-analysis, the difference in physical
activity and daily life function status of confirmed and non-confirmed patients was conducted by the
Independent t-test and one-way ANOVA, The correlation between the amount of physical activity and
the functional state of daily life was analyzed by Spearman correlation coefficient. The analysis results
are as follows. First, depending on the presence or absence of COVID-19, non-confirmed patients
showed relatively higher job-related physical activity than confirmed patients. Second, when comparing
the functional status of daily life of non-confirmed patients, the score of non-confirmed patients was
higher. Third, there was a positive correlation between the amount of physical activity of the confirmed
and non-confirmed patients and the state of daily life function. Therefore, a study found that the presence
or absence of COVID-19 confirmed has a significant correlation with the amount of physical activity
and the functional status of daily life, This study compares the amount of physical activity and daily life
function status of COVID-19 confirmed and non-confirmed adults in their 20s and 30s, suggesting
useful information for Korean adults recovering from a long-running pandemic in the future.
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[Table 1] Questionnaire Contents

Composition indicator Contents Number of questions

General characteristics Gender, Age, Occupation, COVID-19 4

Physical activity type, Number of times per week, time per
physical activity episode 27
(light exercise, moderate exercise, strenuous exercise)
Stairs, hills, flatlands (3), heavy objects, hiking, running,
Daily activities showering, housework, sexual activity, exercise (3), dressing and 15
taking off

Aol FAA AL SPSS 23.0 version®] AT E o2 adlS ALEE}G O,
A 54e EAsta, Sxiztel vzt AlA dsE gD
el i YolrR 7] flste] WIRIRAlES SFQlal, wxEAlE Aldete] Exixpe}
deFs A Tls AH Aols AHEUY. A &EF,
Bl x}o]&= Independent t-AA 3 L8l FAHEA(one way ANOVA)S

316 Copyright © 2023 KCTRS



Effects of COVID-19 Experience on Physical Activity and Functional Status in Daily Life

stom, AA dEHd /AL Ve AEiete AudAE Zdoiwt A
BAFAT. A %%%kjﬂr otolw 7] 9la] FABu s AT
A= HAbste] A1z

a=0.05= 3}%lth

31 AT e A0Ae Sy

2 Ao Fogk COVID-19 ti/dAte] dwrA <l 542 XA dolA ATt
727 (48.00%), HA7F 78 (52.00%)°0]H, WA & oJxF 807 (53.33%), HAH}
7078 (46.67%) .2 EE O] ATk FXIA; ho] AF FEEE 20~2941F 1401, 30~394+=
1080z ExEeom, wEAA Fo] A 20294 1237, 30~3941% 27 o=
wAEE] 2

B A e diEAR) 741, AEA 328, ARRA 199, A 8W, Fi
7oz yebgta w&xlat 2 st 981, A& 401, AHFA 6, 4 34,

[ 2] ATohEAre] Qubael 54

[Table 2] General Characteristics of Study Subjects (N = 300)

Characteristics Categories IP(n=150) NIP(n =150) t/x2 )4
Male 78 70
Gender 1.67 =577
Female 72 80
20~29 140 123
Age grou 3.14 162
s group 30~39 10 27
College student 74 98
el 0
i 2.64 .001
Occupation Clerical work 19 6 643 00
Not employed 8 3
Housewife 17 3

Note. Data are presented as number (%) or mean + standard deviation. IP= infected person, NIP= Non-infected person.

A HkS W Xzt Ae Ay #dd

%Ef%wkﬂ% oy &=l gk A7}t <o etal gek A7b 52.00%, oby ekl
om, H ALY A dgtar @3 &7t 53.33%, ol ekl

o3 =7} %GME.MQﬁ}ﬂ SRR A @ AA o] Hlad EA
et o, o] A FATA R Fongh Aom A TR 3](42=1.634, p<.001).
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[Table 3] Comparison of Physical Activity and Daily Life Functional Status of the Two Groups (N = 300)

Characteristics Gender IP(n=150) NIP (n=150) P value
Male 78 70
physical activity 041%
Female 72 80
. L Male 78 70
Daily activities 000%*
(KASI) )
Female 72 80

Note. *p <0.05., **p<0.001 FSignificant difference compared with NIP group. IP= infected person, NIP= Non-infected person.,
KASI=Korean Activity Scale/Index

o] wel W A BERE AADE BE FEolA oAt @Al wE] R
doim A % Wwe AvuW wEe AADEN AL AADE Gelolq

R

A3t o) Qo Nie] Al gl F7b A AA HEeel vld Btk 53
ool A9 mES AABE HEAN Aglol} olF o] el Aol
F7b AZre] A BEFo] WA YEITHIE 41(p<001).
[ 4] 3ol whE AA Z53F 2ol
[Table 4] Differences between Physical Activity Areas according to Gender (N=300)
IP group NIP group
Entire
Sortation Woman Man Woman Man x2(p)
N % N(%) N(%) N(%) N(%)
Occupational 20.323%%*
arca 300 100 72(48.00) 78(52.00) 80(53.33) 70(46.67) (<001)
. 8.324**
Moving Area 300 100 72(48.00) 78(52.00) 80(53.33) 70(46.67) (<.001)
Household 28.301***
chores area 300 100 72(48.00) 78(52.00) 80(53.33) 70(46.67) (<001)
Leisure time 5.125%*
arca 300 100 72(48.00) 78(52.00) 80(53.33) 70(46.67) (<.001)
. 6.912%*
Sedentary time 300 100 72(48.00) 78(52.00) 80(53.33) 70(46.67) (<.001)

Note. Data are presented as number (%)., IP= infected person, NIP= Non-infected person. *p<.001
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[Table 5] Comparison of Physical Activity by Group (N=300)
light exercise moderate exercise strenuous exercise
Characteristics Group t(p)
M+SD M=£SD M+SD
P 53+5.3 59+15.2 384244
physical activity
(METs-min/wk) NIP 35£14.2 52+5.8 63£18.8 423 (31D

Note. IP= infected person, NIP= Non-infected person.

GriAbel wjeHizte] dgA g 7]
delel Bge 774 WAl A A

& 774 wdel Hy 7431302 w A A4 7T AdEH A5t
iAol dgAE Ve A AeEd 9 oA vERa s ul B Aels
g i 13.00%, HERIA] e 6540 R gk o7k AATHE 6]

5]
(p<.001)
[3£ 6] COVID-19 &3 f-H-o m2 A 7548 Hod z}o]
[Table 6] Average Difference in Daily activities (N=300)
Total IP group NIP group
Characteristics t(p)
M+SD M+SD M+SD
Daily activities (KASI) 67.71x11.96 62.73+£12.79 74.31+£6.17 -4.83(<.001)

Note. KASI=Korean Activity Scale/Index
e FRse] S 3 A P SPE 75 JUE vas B oA,

G317k AL Vs AEIY] AR HHaE 60.55+13.33%,  HAF HdS
62.33£10.498 0.2 YEFGA|RE, AT O R folgh Afojur YERA] eFgktt. B &1}
AAME 75 Aol ozt FaS 73.68+7.38%, 75.08+4.14 02 EA |t ow fo)3t

AFel7k AATE 71(p<.001).

[ 7] Aol & Fehd A4S 753 vl

[Table 7] Comparison of Functional Status of Daily Life by Group by group. (N=300)

Woman Man
Characteristics Group t(p)
M+SD M+SD
P 60.55+13.33 62.33+10.49 .90(>.001)
Daily activities (KASI)
NIP 73.68+7.38 75.084+4.14 1.37(<.001

Note. IP= infected person, NIP= Non-infected person.
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[Table 8] The Relationship Between Physical Activity and Activities of Daily Living (N=300)

Characteristics ADL-L ADL-M ADL-S
LEPA A35% A41* .398**
MEPA 324%* A48* 523*
SEPA 154%* 610%* 211%*

Note. LEPA= light exercise during physical activity, MEPA= moderate exercise during physical activity, SEPA= strenuous exercise
during physical activity, ADL-L= Activities of Daily Living light exercise, ADL-M= Activities of Daily Living moderate exercise,
ADL-S= Activities of Daily Living strenuous exercise *p<0.05 **p<0.01

4. BF
¥ ATE COVID-19 B34t HsAgel oS ddor A4 2% 2 A4

7% *JHM] s wlarstr] el AR Haiap Al skl th
COVID-19 o=z Qldl 3% A3lel £ ol 4EABE 7l dHl
JEFS Fo Al AA sFo] #AAaTf ‘/}E}‘/}’L‘ A¥= Kang[21]9} Babarro[24]¢]
ATNA FAEES S 7 AT of MayAFoMY T FAEY A5
AdHY Aggk AAGFo] HAhsta ode A AASEo] A W FUb
AlZEel A Fs ol St AT ATt e

COVID-19 &3z} o]z A xFFrrt F7F A ogo_,ﬂoﬂ/q A A %LEEC]:O]
<71t A3}= Babarro[24]9] AFAA FAE S S
¥ Z o} 7

BEHE 5 F 2 Al

75 AHE Hlﬂz‘s al zﬂ @*%f&ﬁloﬂ 1'«‘?} oA v gk .

oA AddgdATe] FEHe AA EEFe] FUIEIH dARE Vs AHEHTL
Z7bslar A B5Fo] 7hAastH A 7% AH7F 7FaEE o] YERGTH20][21]
2o ATeA AA G SXIAEG HgXIRte] AlA] o] #Egkoen, o]+
FATGH o R Fofst Apolr} AUk AER FESIY] HAS Al ofzpEt @ake] A1A
dsFol o wokom, A ol JAET FrF #H Y AA sl Py

320 Copyright © 2023 KCTRS



Effects of COVID-19 Experience on Physical Activity and Functional Status in Daily Life

o
£
o
o
2

B =gt TAME AT HApe] AA SEke] WA 4
A GEFe] St AL VS FEE FAse A A A diE 5
A Fe Fo g STH200[22][25-27]. ¥ ATl A T A A ek
Farh 438" Vs dEiet del Al FEAd 4FE vAE Aolga Atsdr

=

= 2}
A= COVID-19 I zel vzl AJlS o s A 5w
A

.‘_?

)

l

2

B A
7% ZdHlel diEl wlashr] fjs) AR Raixl Aldsiglon, AA| =l
SHAES giFEe 2002 yERsTh mebd 2 ATl COVID-198 1E AlA]
o] A7E HoLS w ghof = Agte] TUFe AL A dtoll A AT AMF-A o]
Bk, v ARl sdsle] W sPAelet ded H(A AEES FEsHA He
ddAgd dFxom QA ThsAdol =uUTH28]. + ATlA COVID-19  gxizpe}
H) 72kl Ale oz A e 9 AN v)F Aol dis] vlusty] 23
ZAbE 2 A S AN 7l dEHe AREAE 4 4 Atk CoVID-
192 Q13 E5A e 2 A7 Ao Qe A% g% 2 AN o o3
AEZANE ote] A Ay gxixtet v ERAR gs uf A SeF dGAE
7% e wEk feojug Aelrh yEpRth JHEE Este] nus] Hoks wk
S HAE AR FRIHIT AXTE HAte]  HlE] A o] Al
AAZFo] B Wi EAE FrF BW Jd9n 44 AAGE A A
el wA yehe ol ElHAT Akl A9 AA o] PHAsHH
AL 7T JE7E stk viERIAte] A AlA] Ssgo] FrlstH AR VE
FEI7E S7FehE Ao Z ERIHATE AlAA S f5e wE A ey A 7)E
gele]l A##AAZE k. covID-19 oz ldl TF Ashel T2 AlAF Fodol
AgAE 715 e dFSs o AgRle A FeFo] AV yehde Ads
Kang[21]¥} Babarro[24]°] <A olA FAMES S o+ AT 28y A e

QA 75 A wmeta
B oQyel AddTe] FEA
Z71ska A Sl iy
Aol A AA F
Fol e 2

1
weron, =

N

[ )E)]_‘r 37 7:ﬂ

offl
ot
rlo
ot
N,
2
i
)
=
ot
N,
2
1o
r>~
__>&‘
]
offl
ol
-
58
3:2
o

, o=
sto] Hoke Al AART HAbe] AlA]
G A DEFe] HY

ofztR T gake] AA &Eol @A uvEbEtha skl
B2 75 BHE w8 Ae A4 AH del a5 5

Z9 a7 39 0H20][22][26]127].

o, 1o

o X
o

SR
)
o
N
)
%0
32
)
oX
s
ftl
-
ME
(e}

o}

3O > bk o rfz

i
O
o
i)
2
09:4“
2

»
-
=2

ox 2

X2 i oo
(e offt %
oft
AQI .
Ix
~
»
S,

ol
20

5. 48

Copyright © 2023 KCTRS 321



Effects of COVID-19 Experience on Physical Activity and Functional Status in Daily Life

W o R A5E FHsk= Atk COVID-19 FXAE9] A e
4 !

2 oA Ade v P

AR, Ao A Al g 29l 9o FAH <A W U] TAT 5 §lA7]
ol Aol AyE duksst 4 = gith

4, B A3t A 7|7HS CcOVID-19 #HY Ak EA fF3@sE A 7))ol A
s|EEo] 7H7] AREE A7l ZAEY] wiEd &% AFolA= AN AIVIE
thekstst Ao vt 9l

A, B AT gAAES Aol F 203002 iAo R 3 A7) wie 3
AFol M= AT UdzE gdstd 2ot dh

6. A =

This work was supported by the National Research Foundation Korea (NRF) grant funded by the
Korean government (MSIT) (No. 2022R1G1A1009870)

Og\:‘l‘
o,
e
2

sl

References

[1] E. R. Lee, Changes in the quality of life of university students in Daegu and Gyeongbuk in the epidemic of COVID-
19: the relationship with COVID-19 stress, neuroticism, anxiety control, Daegu University, Doctoral dissertation,
(2021)

[2] S. H. Hong, H. J. Park, J. H. NamM Lessons learned from sars-cov and mers-cov: Preparation for sars-cov-2 induced
covid-19, Journal of Bacteriology and Virology, (2020), Vol.50, No.2, pp.76-96.
DOI: https://doi.org/10.4167/jbv.2020.50.2.076

[3]S. A. Lauer, K. H. Grantz, Q. Bi, F. K. Jones, Q. Zheng, H. R. Meredith, J. Lessler, The incubation period of coronavirus
disease 2019 (COVID-19) from publicly reported confirmed cases: estimation and application, Annals of internal
medicine, (2020), Vol.172, No.9, pp.577-582.

DOI: https://doi.org/10.7326/M20-0504

[4] Q. Li, An outbreak of NCIP (2019-nCoV) infection in China—wuhan, Hubei province, 2019— 2020, China CDC
Weekly, (2020), Vol.2, No.S, pp.79-80.
Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/pmc8393104/

[5] Korea Disease Control and Prevention Agency, Cases of COVID-19 in Korea, (2021)
Available from: http://ncov.mohw.go.kr/bdBoardList Real.do

[6] D. Kim, J. Y. Lee, J. S. Yang, J. W. Kim, V. N. Kim, H. Chang, The architecture of SARS-CoV-2 transcriptome, Cell,
(2020), Vol.181, No.4, pp.914-921.
DOI: https://doi.org/10.1016/j.cell.2020.04.011

[7] Coronavirus Disease-19 Press release, Seoul: Central Disease Control Headquarters, (2020)
Available from: http://ncov.mohw.go.kr/tcmBoardView. do?brdld=3&brdGubun=31&dataGubun=&ncvContSeq=
1500&contSeq=1500&board_id=311&gubun=ALL

[8] Coping with the COVID-19 pandemic as a college student, Michigan: Michigan Medicine Department of Psychiatry,

322 Copyright © 2023 KCTRS


https://doi.org/10.4167/jbv.2020.50.2.076
https://doi.org/10.7326/M20-0504
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc8393104/
http://ncov.mohw.go.kr/bdBoardList_Real.do
https://doi.org/10.1016/j.cell.2020.04.011

Effects of COVID-19 Experience on Physical Activity and Functional Status in Daily Life

(2020)
Available from: https://medicine.umich.edu/dept/psychiatry/ michigan- psychiatry-resources-covid-19/adults-specific-
resources/coping-covid-19-pandemic-college-student

[9] C. K. Ettman, S. M. Abdalla, G. H. Cohen, L. Sampson, P. M. Vivier, S. Galea, Prevalence of depression symptoms in
US adults before and during the COVID-19 pandemic, JAMA Network Open, (2020), Vol.3, No.9, €2019686.
DOT: https://doi.org/10.1001/jamanetworkopen.2020.19686

[10] C. Coughenour, M. Gakh, J. R. Pharr, T. Bungum, S. Jalene, Changes in depression and physical activity among
college students on a diverse campus after a COVID-19 stay-at-home order, Journal of Community Health, (2021),
Vol.46, pp.758-766.

DOI: https://doi.org/10.1007/s10900-020-00918-5

[11] C. Son, S. Hegde, A. Smith, X. Wang, F. Sasangohar Effects of COVID-19 on college students' mental health in the
United States: interview survey study, Journal of Medical Internet Research. (2020), Vol.22, No.9.
DOI: https://doi.org/10.2196/21279

[12] M. A. Islam, S. D. Barna, H. Raihan, M. N. A. Khan, M. T. Hossain, Depression and anxiety among university students
during the COVID-19 pandemic in Bangladesh: a web-based cross-sectional survey, PLoS One, (2020), Vol.15, No.8.
DOI: https://doi.org/10.1371/journal.pone.0238162

[13] Korean Society for Traumatic Stress Studies, COVID-19-Mental-Health-Survey, (2020)
Available from: http://kstss.kr/wp-content/uploads/2020/07/KSTSS-COVID-19-Mental-Health-Survey.

[14] J. M. Clay, M. O. Parker, Alcohol use and misuse during the COVID-19 pandemic: A potential public healthcrisis?,
Lancet Public Health, (2020), Vol.5, pp.259.
DOI: https://doi.org/10.1016/S2468-2667(20)30088-8

[15]J. A. Yanovski, S. Z. Yanovski, K. N. Sovik, T. T. Nguyen, P. M. O’Neil, N. G. Sebring, A prospective study of holiday
weight gain, N Engl ] Med, (2000), Vol.12, pp.861-867.
Available from: https://www.nejm.org/doi/full/10.1056/NEJM200003233421206

[16] Who Mental Health, Mental Health and Psychosocial Considerations during the COVID-19 Outbreak, (2020)
Available from: https://www.who.int/docs/default-source/coronaviruse/mental-health-considerations.pdf

[17] E. Altena, C. Baglioni, C. A. Espie, J. Ellis, D. Gavriloff, B. Holzinger, A. Schlarb, L. Frase, S. Jernelov, D. Riemann,
Dealing with sleep problems during home confinement due to the COVID-19 outbreak: Practical recommendations
from a task force of the European CBT-1 Academy, J Sleep Res, (2020), Vol.29, No.4, pp.13052.

DOI: https://doi.org/10.1111/jsr.13052

[18] D. Jiménez-Pavon, A. Carbonell-Baeza, C. J. Lavie, Physical exercise as therapy to fight against themental and
physical consequences of COVID-19 quarantine: Special focus in older people, Prog Cardiovasc Dis, (2020), Vol.63,
No.3, pp.386-388.

DOTI: https://doi.org/10.1016/j.pcad.2020.03.009

[19]J. A. Woods, N. T. Hutchinson, S. K. Powers, W. O. Roberts, M. C. Gomez-Cabrera, Z. Radak, L. L. Ji, The COVID-
19 pandemic and physical activity, Sports Medicine and Health Science, (2020), Vol.2, No.2, pp.55-64.
DOI: https://doi.org/10.1016/j.smhs.2020.05.006

[20]J.Y. Oh, Y. J. Yang, B. S. Kim, J. H. Kang, Validity and reliability of Korean version of international physical activity
questionnaire (IPAQ) short form, Journal of the Korean Academy on Family Medicine, (2007), Vol.28, No.7, pp.532-
541.

Available from: https://www.kjfm.or.kr/journal/view.php?number=318

[21] R. R. Baliga, G. W. Dec, J. Narula, Practice guidelines for the diag osis and management of systolic heart failure in
low- and middle-income countries, Global Heart, (2013), Vol.8, No.2, pp.141-170.
DOI: http://dx.doi.org/10.1016/j.gheart.2013.05.002

[22] K. Juenger, D. Schellberg, S. Kraemer, A. Haunstetter, C. Zugck, W. Herzog, M. Haass, Health related quality of life
in patients with congestive heart failure: comparison with other chronic dis ases and relation to functional variables,
Heart (British Car iac Society), (2002), Vol.87, No.3, pp.235-241.

DOTI: http://dx.doi.org/10.1136/heart.87.3.235

Copyright © 2023 KCTRS 323


https://doi.org/10.1001/jamanetworkopen.2020.19686
https://doi.org/10.1007/s10900-020-00918-5
https://doi.org/10.2196/21279
https://doi.org/10.1371/journal.pone.0238162
http://kstss.kr/wp-content/uploads/2020/07/KSTSS-COVID-19-Mental-Health-Survey
https://doi.org/10.1016/S2468-2667(20)30088-8
https://www.nejm.org/doi/full/10.1056/NEJM200003233421206
https://www.who.int/docs/default-source/coronaviruse/mental-health-considerations.pdf
https://doi.org/10.1111/jsr.13052
https://doi.org/10.1016/j.pcad.2020.03.009
https://doi.org/10.1016/j.smhs.2020.05.006
https://www.kjfm.or.kr/journal/view.php?number=318
http://dx.doi.org/10.1016/j.gheart.2013.05.002
http://dx.doi.org/10.1136/heart.87.3.235

Effects of COVID-19 Experience on Physical Activity and Functional Status in Daily Life

324

[23]1B. H. Kim, B. Y. Lee, Y. Y. Lee, S. J. Hwang, Effects of the COVID-19 Pandemic on the Physical Activity and Mental
Health of University Students, Journal of The Korean Society of Integrative Medicine, (2021), Vol.9, No.3, pp.59-68.
DOT: https://doi.org/10.15268/ksim.2021.9.3.59

[24] A. Castaiieda-Babarro, A. Arbillaga-Etxarri, B. Gutiérrez-Santamaria, A. Coca, Physical activity change during
COVID-19 confinement, International journal of environmental research and public health, (2020), Vol.17, No.18,
pp.6878.

DOI: https://doi.org/10.3390/ijerph17186878

[25] Jidong Sung, Young Keun On, Hyo Soo Kim, In Ho Chae, Dae Won Sohn, Byung Hee Oh, Myoung Mook Lee, Young
Bae Park, Yun Shik Choi and Young Woo Lee, Development of korean activity scale/index (KASI), Korean Circulation
Journal, (2000), Vol.30, No.8, pp.1004-1009.

DOI: http://dx.doi.org/10.4070/kcj.2000.30.8.1004

[26] C. P. Green, C. B. Porter, D. R. Bresnahan, J. A. Spertus, Development and evaluation of the Kansas city
cardiomyopathy question aire: a new health status measure for heart failure, Journal of the American College of
Cardiology, (2000), Vol.35, No.5, pp.1245-1255.

DOI: http://dx.doi.org/10.1016/S0735-1097(00)00531-3

[27] V. M. Conraads, C. Deaton, E. Piotrowicz, N. Santaularia, Tierney S, Piepoli MF, et al. Adherence of heart failure
patients to exrcise: Barriers and possible solutions: A position statement of the study group on exercise training in heart
failure of the heart failure: Ask the patients, Heart & Lung: The Journal of Critical Care, (2009), Vol.38, No.2, pp.100-
108.

DOI: http://dx.doi.org/10.1016/j.hrtlng.2008.04.002

[28] Peijie Chen, Lijuan Mao, George P. Nassis, Peter Harmer, Barbara E. Ainsworth, Fuzhong Li, Coronavirus disease
(COVID-19): The need to maintain regular physical activity while taking precautions, Journal of Sport and Health
Science, (2020), Vol.9, No.2, pp.103-104.

DOI: https://doi.org/10.1016/j.jshs.2020.02.001

Copyright © 2023 KCTRS


https://doi.org/10.15268/ksim.2021.9.3.59
https://doi.org/10.3390/ijerph17186878
http://dx.doi.org/10.4070/kcj.2000.30.8.1004
http://dx.doi.org/10.1016/S0735-1097(00)00531-3
http://dx.doi.org/10.1016/j.hrtlng.2008.04.002
https://doi.org/10.1016/j.jshs.2020.02.001

