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Abstract
Obũectives:�dhĞsĞ�wĞrĞ� ƚŽ� ŝĚĞŶƟĨǇ� ƚhĞ�pĞrĐĞŝǀĞĚ� ůĞǀĞůs�ŽĨ� sƚrĞss�ĂŶĚ�ĂŶǆŝĞƚǇ� ŝŶ�
ƚhĞ�ĐŽŶĮŶĞĚ�pŽpƵůĂƟŽŶ͕�ƚŽ�ŝĚĞŶƟĨǇ�ŝĨ�ƚhĞrĞ�ŝs�ĂŶ�ĞǀŽůƵƟŽŶ�;ŝŶĐrĞĂsĞ�Žr�ĚĞĐrĞĂsĞͿ�
ŝŶ�ƟŵĞ�ĂŶĚ�prŽǀŝĚĞ�hĞĂůƚh�ĞĚƵĐĂƟŽŶĂů�ŵĞssĂgĞs�whŝůĞ�pĂrƟĐŝpĂƟŶg�ŝŶ�ƚhĞ�sƚƵĚǇ.

DeƚhŽĚ: dhrŽƵgh�Ă�ƋƵĞsƟŽŶŶĂŝrĞ� sĞŶƚ� ǀŝĂ�ĚĞ� sŽĐŝĂů� ŶĞƚwŽrŬs͕� ƚhĞ�pĂrƟĐŝpĂŶƚs�
wĞrĞ�rĞƋƵĞsƚĞĚ�ƚŽ�ĂŶswĞr�ƚwŽ�sƚĂŶĚĂrĚŝǌĞĚ�ĂŶĚ�ǀĂůŝĚĂƚĞĚ�ƚĞsƚs�;ŽŶĞ�ŽŶ�ĂŶǆŝĞƚǇ�ĂŶ�
ĚŽŶĞ�ŽŶ�sƚrĞss�ůĞǀĞůsͿ�ĂŶĚ�ƚhĞ�ĚĂŝůǇ�ĂĚhĞrĞŶĐĞ�ƚŽ�Ă�sĞrŝĞs�ŽĨ�hĂďŝƚs.

ZesƵlƚs:� dhĞ� ^ƚrĞss� ĂŶĚ� ĂŶǆŝĞƚǇ� ůĞǀĞůs� ŝŶĐrĞĂsĞ� ĂĐĐŽrĚŝŶg� ƚŽ� ƚhĞ� ĂgĞ� ĂŶĚ� ƚhĞ�
rĞspŽŶsŝďŝůŝƟĞs� ĂssŽĐŝĂƚĞĚ� wŝƚh� ŝƚ.� dhĞsĞ� ůĞǀĞůs� ŝŶĐrĞĂsĞ� ŝŶ� ĂŶ� ŝŶŝƟĂů� ŵŽŵĞŶƚ͕�
shŽwŝŶg� Ă� ĚĞĐrĞĂsĞ� Ăs� ƚhĞ�ĚĂǇs� ŝŶ� ĐŽŶĮŶĞŵĞŶƚ� ŝŶĐrĞĂsĞ.� dhĞrĞ� ŝs� Ă� ĐŽŶĮrŵĞĚ�
rĞůĂƟŽŶ�ďĞƚwĞĞŶ� sƚrĞss�ĂŶĚ�ĂŶǆŝĞƚǇ�ĂŶĚ�ďĞƚwĞĞŶ� ƚhĞsĞ�ǀĂrŝĂďůĞs�ĂŶĚ� ƚhĞ�ĚĂǇs�
ŝŶ� ĐŽŶĮŶĞŵĞŶƚ.� dhĞ� ĂĚhĞrĞŶĐĞ� ƚŽ� hĞĂůƚhǇ� hĂďŝƚs� ĚĞĐrĞĂsĞs� Ăs� ƚhĞ� ĚĂǇs� ŝŶ�
ĐŽŶĮŶĞŵĞŶƚ�ŝŶĐrĞĂsĞ.�/Ŷ�ƚhŝs�sĞŶsĞ͕�wĞ�hĂǀĞ�sĞĞŶ�ƚhĂƚ�ƚhĞ�hŝghĞr�ƚhĞ�ĂgĞ�rĂŶgĞ�
ƚhĞ�ŵŽrĞ�ĂĚhĞrĞŶĐĞ�ƚŽ�hĞĂůƚhǇ�hĂďŝƚs.

ZesƵlƚs: dhĞ�ĚĂƚĂ�ŽďƚĂŝŶĞĚ�shŽwĞĚ�ƚhĞ�ĞǀŽůƵƟŽŶ�ŽĨ�ƚhĞ�ƚhrĞĞ�ĞůĞŵĞŶƚs�ƚŽ�sƚƵĚǇ�
ĂŶĚ�ĂůsŽ�prŽǀŝĚĞĚ�ƚŽŽůs�ĂŶĚ�Ɵps�ĨŽr�ƚhĞ�pĂrƟĐŝpĂŶƚs�sŽ�Ăs�ƚŽ�ĐŽpĞ�wŝƚh�ƚhĞ�sŝƚƵĂƟŽŶ.
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&ĂĐƵůƚǇ�ŽĨ��ĚƵĐĂƟŽŶ�ĂŶĚ�,ĞĂůƚh͕��ĂŵŝůŽ�
:ŽsĠ��ĞůĂ�hŶŝǀĞrsŝƚǇ͕ �hrď.�sŝůůĂĨrĂŶĐĂ�ĚĞů�
�ĂsƟůůŽ͕��ĂůůĞ��ĂsƟůůŽ�ĚĞ��ůĂrĐſŶ͕�49͕�28692�
sŝůůĂŶƵĞǀĂ�ĚĞ�ůĂ��ĂŹĂĚĂ͕�DĂĚrŝĚ͕�^pĂŝŶ

�iƚaƚiŽn: sŝĐĂrŝŽ-DĞrŝŶŽ��͕�DƵŹŽǌ-�gƵsƟŶ�
E�;2020Ϳ��ŶĂůǇsŝs�ŽĨ�ƚhĞ�^ƚrĞss͕��ŶǆŝĞƚǇ�ĂŶĚ�
,ĞĂůƚhǇ�,Ăďŝƚs�ŝŶ�ƚhĞ�^pĂŶŝsh��Ks/�-19�
�ŽŶĮŶĞŵĞŶƚ.�,ĞĂůƚh�^Đŝ�:.�14�EŽ.�2:�707.

InƚrŽĚƵctiŽn
�ƵrŝŶg� ƚhĞ� 21st� ĐĞŶƚƵrǇ� wĞ� hĂǀĞ� ďĞĞŶ� ƚhrŽƵgh� ǀĂrŝŽƵs� ǀŝrĂů�
ĚŝsĞĂsĞs� ŽƵƚďrĞĂŬs� whŝĐh� hĂǀĞ� rĞprĞsĞŶƚĞĚ� Ă� sĞrŝŽƵs� ƚhrĞĂƚ�
ƚŽ� ƚhĞ�wŽrůĚwŝĚĞ�pƵďůŝĐ�hĞĂůƚh.� /Ŷ�2002-2003�ƚhĞ�^ĞǀĞrĞ�ĂĐƵƚĞ�
rĞspŝrĂƚŽrǇ� sǇŶĚrŽŵĞ� ĐŽrŽŶĂǀŝrƵs� Žr� ^�Z^-�Žs͕� ĨŽůůŽwĞĚ� ďǇ�
ƚhĞ� ,1E1� ŝŶŇƵĞŶǌĂ� ŝŶ� 2009� ĂŶĚ� ƚhĞ� DŝĚĚůĞ� �Ăsƚ� rĞspŝrĂƚŽrǇ�
sǇŶĚrŽŵĞ�ĐŽrŽŶĂǀŝrƵs�;D�Z^-sŽ�Ϳ�wĂs�ŝĚĞŶƟĨǇĞĚ�ŝŶ�^ĂƵĚŝ��rĂďŝĂ�
ŝŶ�2012�΀1΁.�EŽƚ�ƚŽ�ĨŽrgĞƚ�ƚhĞ��ďŽůĂ�ŽƵƚďrĞĂŬ�ďĞƚwĞĞŶ�2012-14�
ƚhĂƚ�ĞǀĞŶƚƵĂůůǇ�ĂrrŝǀĞĚ�ƚŽ��ƵrŽpĞ�ĂŶĚ�ƚhĞ�h^͕�whŝĐh�ĚŝĚ�ĐrĞĂƚĞ�
ŵƵĐh�ŵŽrĞ�ĞǆpĞĐƚĂƟŽŶ�ƚhĂŶ�ĚĞĂƚhs.�&ŽůůŽwŝŶg�ƚhĞ�ƟŵĞůŝŶĞ͕�wĞ�
ĂrrŝǀĞ�ƚŽ�ƚhĞ�ĞŶĚ�ŽĨ�2019͕�whĞrĞ͕�ĂĐĐŽrĚŝŶg�ƚŽ�t,K�΀2΁�ƚhĞ�Įrsƚ�
ĐĂsĞ�ŽĨ��Ks/�-19�wĂs�ĐŽŶĮrŵĞĚ�ŝŶ�ƚhĞ�tƵhĂŶ�prŽǀŝŶĐĞ�ŽĨ��hŝŶĂ�
on the 31st�ŽĨ��ĞĐĞŵďĞr͕ �ďĞŝŶg�ĚŝĂgŶŽsĞĚ�ŝŶŝƟĂůůǇ�Ăs�͞pŶĞƵŵŽŶŝĂ�
ŽĨ�ƵŶŬŶŽwŶ�ĞƟŽůŽgǇ .͟

dhĞ� Įrsƚ� ĐĂsĞs� ŽĨ� �Ks/�-19� wĞrĞ� ůŝŶŬĞĚ� ƚŽ� ,ƵĂŶĂŶ� ^ĞĂĨŽŽĚ�
thŽůĞsĂůĞ� DĂrŬĞƚ� ŽĨ� tƵhĂŶ� ĂŶĚ� ĚƵĞ� ƚŽ� ƚhĞ� hŝgh� ĂŵŽƵŶƚ� ŽĨ�
ĂŶŝŵĂůs� ƚhĂƚ� ĂrĞ� prĞsĞŶƚ� ŝŶ� ƚhŝs�ŵĂrŬĞƚ͕� ƚhĞ� ŝŶŝƟĂů� ĂssƵŵpƟŽŶ�
wĂs� ƚhĂƚ� ƚhĞ� ƚrĂŶsŵŝssŝŽŶ� wĂs� ĂŶŝŵĂů-ƚŽ-hƵŵĂŶ.� �ůƚhŽƵgh� Ăs�
ƚhĞ� ǀŝrƵs� sƚĂrƚĞĚ� sprĞĂĚŝŶg͕� ŝƚ�wĂs� ĐŽŶĮrŵĞĚ� ƚhĂƚ� ƚhĞ� hƵŵĂŶ-
ƚŽ-hƵŵĂŶ�ĐŽŶƚĂĐƚ�wĂs�ĂůsŽ�Ă�wĂǇ.�/ƚ�wĂs�ĂůsŽ�ŝĚĞŶƟĮĞĚ�ƚhĂƚ�ƚhĞ�
ĂsǇŵpƚŽŵĂƟĐ�pĞŽpůĞ�ĐŽƵůĚ�ĂůsŽ� ƚrĂŶsŵŝƚ� ƚhĞ�ǀŝrƵs.�tŝƚh� ƚhĞsĞ�

ĞůĞŵĞŶƚs�ŝŶ�půĂĐĞ͕�ƚhĞ�ŝsŽůĂƟŽŶ�ŽĨ�ƚhĞ�pŽpƵůĂƟŽŶ�ƚŽ�prĞǀĞŶƚ�ƚhĞ�
ŽƵƚďrĞĂŬ�wĂs�ƚhĞ�ŬĞǇ�ŵĞĂsƵrĞ�ĨŽr�ĐŽŶƚĂŝŶŵĞŶƚ�΀1΁.

�s� ƚhĞ� ĐĂsĞs� wĞrĞ� ĞǆpĂŶĚŝŶg� ƚhrŽƵgh� ƚhĞ� gůŽďĞ͕� ƚhĞ� ĚŝīĞrĞŶƚ�
gŽǀĞrŶŵĞŶƚs�wĞrĞ�ƚĂŬŝŶg�ƚhĞ�ĂĐƟŽŶs�ƚhĂƚ�ĐŽŶsŝĚĞrĞĚ�ŶĞĐĞssĂrǇ�
wŝƚh� ƚhĞ� ŝŶĨŽrŵĂƟŽŶ� ƚhĂƚ� wĂs� ďĞŝŶg� prŽǀŝĚĞĚ� ďǇ� ƚhĞ� sƚƵĚŝĞs�
ĂŶĚ�ĞǀŝĚĞŶĐĞ�ƚhĂƚ�wĂs�ďĞŝŶg�gĞŶĞrĂƚĞĚ.�&Žr��hŝŶĂ͕�ƚhĞ�ĚĞĐŝsŝŽŶ�
wĂs�ĐůĞĂr�ĂŶĚ�sŝŵpůĞ:�ĞǀĞrǇŽŶĞ�hĂĚ� ƚŽ� sƚĂǇ�Ăƚ�hŽŵĞ͕�ĂŶĚ� ƚhĞǇ�
ĂĐhŝĞǀĞĚ� ƚhĂƚ�ŽǀĞr�40�ŵŝůůŝŽŶ�pĞŽpůĞ�sƚĂǇĞĚ�Ăƚ�hŽŵĞ͕� rĞĚƵĐŝŶg�
ƚhĞ� ƚrĂŶsŵŝssŝŽŶ.� �s� �hŝŶĂ� ĚŝĚ͕� ƚhĞ� gŽǀĞrŶŵĞŶƚs� whĞrĞ� ƚhĞ�
ĐĂsĞs�wĞrĞ� ďĞŝŶg� ŝĚĞŶƟĮĞĚ� hĂĚ� ƚŽ� ĨĂĐĞ� Ă� ƚŽƵgh� ĐhŽŝĐĞ͕� ĞŝƚhĞr�
ĚĞĐůĂrĞ�sƚĂƚĞs�ŽĨ�ĞŵĞrgĞŶĐǇ�ĂŶĚ�ĐŽŶĮŶĞ�ƚhĞŝr�ĐŝƟǌĞŶs�Ăƚ�hŽŵĞ�
Žr�rŝsŬ-ƚĂŬŝŶg�ŽƚhĞr�ĞǆpŽsƵrĞ�rĞĚƵĐƟŽŶ�ŵĞĂsƵrĞs�ƚŽ�ŵĂŝŶƚĂŝŶ�ƚhĞ�
wĞůĨĂrĞ�sƚĂƚĞ.��ĂĐh�ĐŽƵŶƚrǇ�sƚĂrƚĞĚ�ƚhĞŝr�ŽwŶ�wĂǇ͕ �ďƵƚ�ĞǀĞŶƚƵĂůůǇ�
ƚhĞ�sƚĂƚĞ�ŽĨ�ĂůĂrŵ�Žr�ĞŵĞrgĞŶĐǇ�;Ăs�ĞĂĐh�ĐŽƵŶƚrǇ�ŵĂǇ�ĐĂůů�ŝƚͿ�wĂs�
ĚĞĐůĂrĞĚ�ĂŶĚ�ƚhĞ�ĐŝƟǌĞŶs�hĂĚ� ƚŽ�sƚĂǇ�Ăƚ�hŽŵĞ.� /ŶŝƟĂůůǇ�ŬĞĞpŝŶg�
sŽŵĞ� wŽrŬ� ĂĐƟǀŝƟĞs� ŽŶgŽŝŶg� ĂŶĚ� shŝŌŝŶg� ĞǀĞrǇƚhŝŶg� pŽssŝďůĞ�
ƚŽ�ŽŶůŝŶĞ�ĂŶĚ�Ăƚ-hŽŵĞ�wŽrŬ�ĂŶĚ�ĞǀĞŶƚƵĂůůǇ�ĚĞĐůĂrŝŶg�whŝĐh�ŬĞǇ�
sĞĐƚŽrs�hĂĚ�ƚŽ�ĐŽŶƟŶƵĞ�wŽrŬŝŶg͕�ďĞŝŶg�ƚhŝs͕�pŽssŝďůǇ͕ �ŽŶĞ�ŽĨ�ƚhĞ�
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ĨĂĐƚŽrs� sƵĐh� Ăs� ƚhĞ� ŵĞĚŝĂ� ƵsĞĚ� ƚŽ� sĞŶĚ� ŝƚ͕� ƚhĞ� ƚĂrgĞƚ�
pŽpƵůĂƟŽŶ�whŝĐh�ĐĂŶ�ďĞ�ƟrĞĚ�ŽĨ�ĂŶswĞrŝŶg�ƋƵĞsƟŽŶŶĂŝrĞs.

• dhĞ�wĂǇ�ŝƚ�wĂs�ĚŝsƚrŝďƵƚĞĚ͕�rĞƋƵĞsƟŶg�ŶŽ�wĂǇ�ŽĨ�ĐŽŶĮrŵŝŶg�
ƚhĞ� ŝĚĞŶƟƚǇ� ŽĨ� ƚhĞ� pĂrƟĐŝpĂŶƚs.� drƵĞ� Ăs� ƚhŝs�ŵĂǇ� ďĞ͕� ƚhĞ�
ŝŶĐůƵsŝŽŶ�ŽĨ�ƚhŝs�ĞůĞŵĞŶƚ� ŝŶ�ƚhĞ�ƋƵĞsƟŽŶŶĂŝrĞ�wŽƵůĚ�hĂǀĞ�
rĞĚƵĐĞĚ�ƚhĞ�ĂŵŽƵŶƚ�ŽĨ�pĂrƟĐŝpĂŶƚs�ĚƵĞ�ƚŽ�ƚhĞ�jĞĂůŽƵsǇ�ĨŽr�
ĞĂĐh�ŽŶĞ s͛�prŝǀĂĐǇ͕ �ĞspĞĐŝĂůůǇ�whĞŶ�ƚĂŬŝŶg�ŝŶƚŽ�ĐŽŶsŝĚĞrĂƟŽŶ�
ƚhĞ�psǇĐhŽůŽgŝĐĂů�prŽĮůĞ�ƚhĂƚ�ĐŽŵĞs�ŽƵƚ�ŽĨ�ĂŶswĞrŝŶg�ƚhĞ�
ƋƵĞsƟŽŶs.

• dhĞ� sĐĂůĞs� ƵsĞĚ� ĂŶĚ� ƋƵĞsƟŽŶs� ĂsŬĞĚ� prŽǀŝĚĞ� Ă� ůŝŵŝƚĞĚ�
ŝŶĨŽrŵĂƟŽŶ�ŽŶ�ƚhĞ�sƵďjĞĐƚs͕�dhŝs�wĂs�ĐŽŶsŝĚĞrĞĚ�ĚƵrŝŶg�ƚhĞ�
ŝŶĐĞpƟŽŶ�phĂsĞ͕�ďƵƚ�ƚhĞ�ůŽss�ŽĨ�ŝŶĨŽrŵĂƟŽŶ�wĂs�ĂssƵŵĞĚ�ŝŶ�
ďĞŶĞĮƚ�ŽĨ�ƚhĞ�ĞĂsŝŶĞss�ĂŶĚ�ƟŵĞ�ƚŽ�rĞspŽŶĚ.

Generalizability
�ůƚhŽƵgh�ƚhĞ�sƚƵĚǇ�hĂs�ďĞĞŶ�prĞpĂrĞĚ�ŝŶ�^pĂŶŝsh�ĂŶĚ��Ŷgůŝsh�sŽ�
Ăs�ƚŽ�ďĞ�ĂďůĞ�ƚŽ�ĂrrŝǀĞ�ƚŽ�ƚhĞ�hŝghĞsƚ�ĂŵŽƵŶƚ�ŽĨ�pŽpƵůĂƟŽŶ͕�ƚhĞ�
ŵĂŝŶ�rĞspŽŶĚĞŶƚs�hĂǀĞ�ďĞĞŶ�^pĂŶŝsh͕�whŝĐh�ŝs�whǇ͕ � ŝŶ�ƚhŝs�Įrsƚ�
ŵĂŶƵsĐrŝpƚ͕�ŝƚ�ĨŽĐƵsĞs�ŝŶ�ƚhĞ�^pĂŶŝsh�pĂrƟĐŝpĂŶƚs.

dhĞ� ƋƵĂŶƟƚǇ� ^pĂŶŝsh� rĞspŽŶĚĞŶƚs� ŝs� sŝgŶŝĮĐĂŶƚ͕� ƚhĞrĞĨŽrĞ͕� ƚhĞ�
rĞsƵůƚs�ĐĂŶ�ďĞ�gĞŶĞrĂůŝǌĞĚ.

Funding
EŽ�ĨƵŶĚŝŶg�hĂs�ďĞĞŶ�rĞĐĞŝǀĞĚ�ĨŽr�ƚhĞ�ĚĞǀĞůŽpŵĞŶƚ�ŽĨ�ƚhŝs�sƚƵĚǇ.
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