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1-K��3�  

 ����� �����) ��	�1-19(  !"�# $%�� %�&�� '( )#�*� � +��, -�.� �# /%��, 01*� 2���34� � $��%�5 6�78 9% /�:��: �;<=�

 .+:�+��, -�.� �# $%	?( /�@ '( � �@ ';A�B %�9� �#C  /�@ '( %9�� D�� E���F= /�@ G����59� ���: � �@ ����� C�@ /�<��#

 0*��,��, � 0.F:� $�H  �#�I 9	J �#%	H 0� '( K��J ,� �LM<*� /�@ /9���# !"�# 078	� . ����� ����� 9���# 0�1*� ����� N�

$�*O� � 0�	1"  +:� /��� /9���# � �� ��: ����:% ,�2019  6��,�: � ��59% �9 6�78) 0��78 +H��7#WHO N� �9 6( R	�H (

%�� S;"� ��5 ��@ /9���#+:� $ )Wang et al., 2020��	� .(-19 +�T�8 � +:� �D�9���# 9���# �� +:� ���9	��<# ����� U��	: C

) �*� 0� $%	?( �9 0�����Tanjena and Islam, 2020C��� � �9�: /�@ �9���� �# ����M� 9% ����� ����� �� �*V �@ .(  !"�#

) %9�% �9 0�W�# +�	1" � ��M<�� +�L#�I ��� %	O�� G� ��� � X�� 6�D��Liu et al., 20200?�	� S	�Y ��L.� � ��D&� .(  ���������� /�@

) �@��� �9 Z�1= 0?��<[� �O*� ,� 6�O�Chen et al., 2020; Wang et al., 2020(.  ��	��Y  �� 6��;<�� 6�D��2021  \F: 9%

 0��7888   N�%D� ��� � X�� 6�D�� � �1� 6	�L��2 �1� 6	�L��  $%	#  ��H) +:�1 .( ,�2���34� ��	� 01*�-19�# 6�	<�� C  ��<:�

)��	8 9% 0�	�" �;<=� � �[ ,� ]�# 0<H��7# /�@ +�I��� /�@ G<��: C0��78 /%�^<I� ���H 2�9��= C��� C0<=�*O���9C ]��DB� 

�?�#, /�@ 0��<:9���# � 0��<:;_ � ]��DB� $�*�	H /�@ 0<H��7# � %�	� 0�	1"�A C$�**� � 05%	?( )#�*� '( /�@ 0.F: � �, 0*��,�

 �@ ';A�B ��L`� K��J ,� .%�# S��<B9 W�# +H��7# �# S%�� +�:��[ 6�D�� ����� /9���# R	�H �# U�� �# $�;"� �H 0���a� U�� !"�# � $

+:�  9% ����� U�� 6���� $��, 6���� ��( �� 2�M�M.� �# ,��� �� �� �� %9�% %	8� D�� ';A�B � 0a��= /�@ '��_ � '(%9�%.  �V�5�

%��5 0� 29	b �@ �:��c( �# ���� �� d�O*<:� �# ����� 05%	?( �� +:� U�� �# %�M<"� )Vellingiri et al., 2020(��� C  Z9�D5

%	8� 0��@  � ����� ��M<�� 6������	�-19 ) %��B� R	B�� K��J ,�Holshue et al., 2020; Kitajima et al., 2020; Xu et 

al., 2020 %�% 6�O� �9 ($  .+:� $�H e�F� '( G<��: K��J ,� ����� U�� R	�H %9	� 9% 0��@ 0���a� �9 U�� ,� � +�B�f C��[ U�� �#

) +:� g`O��� 9���# ���= ��1^� 9% ����� 6���� $��,Venugopal and Ganesan, 2020 (,��� � 2�T?�F� �#  /�@ ]@�h_ �

 U�� i�@ .%9�% �*��, U�� 9% 6����B�?�M�  ��5 ��@ /9���# �# -���� 0F�.� +��, /�@����_ � '( )#�*� �# ����� ����� 2��3� 0:9�#

 �������	� �����-19�H�# 0�.  
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2-L�� � !�/���  

 �T?�F� U����:� �#  �# �F#�9 9% $�H �O<*� 0�L" 2��#%� 9��� ����� �����)��	�-19( /�@9�D#� K��J ,� �@ Z9�D5 � /%9	� 2�T?�F� C

 $%�% $�a��_ ,� 0�����<�?�Springer  CPubMed  CISI Web of Knowledge   �Google Scholar  )I�� 9% .+:� $�H S�&��

# j	#�� 2�";J� � �@ $%�% 0F�.� +��, 2��3� � ��	�-19+:� �<B�5 9��I 0:9�# %9	� � /9�( )�8 C.  
  

^��+� � X�  

� �������� ���
 ����� �����  

�����   �����)	���-19( 34��2�� 1*�0 ,�%�/ .� �#�- ,�+� � '( )#�*� ��%�& H �# .+:� $%���R	 ��U ����� � C6�78 9%�6�D 

<H��7# %�	� ,� S%�� $%�1<:�0 �	1"�A �0 	H %�	� � �@ $�**��$�* �@ �?�#, � ]�<:% � N:�� �/ �HD_0 �@ �?�#, �/ �7H ���8/ 

�DB��] ��<B� )Tanjena and Islam, 2020� )B% � (�U ?	� k�: %�	��� �@ �?�#,/ ,�# ]@�� � 6����B�+B�  6����B )B% �# � $�H

a��= �@ ';A�B0C �7H/C <T*b0 �7#( %�9� k�:/ .� �# $%	?(�- ,�+� �7� 9% �� +:� $�H�+ � �5��U #( )#�*� �# �7#(0  G?�:

5%	?( !"�# �*:�#0 � �7�(���	O  � 6���� ���� �3� 9% ��:�� � �# 2�%	8	��U # !"�# �@ '(�9��/ �@/ �8/ � �7�( 9%�%	O ���%� 9% .

, 2��3��+� .��F0 ����� 	���-19 :9�# %9	�0 #��<O +:� �<B�5 9��I .  

1- �47��J =/.�� �� K=���� ���� &;4�
  

,� H 6��,�R	 ����� 	���-19 � 6�789%�6�D ?	��� �@ �?�#,/ �HD_0 �@ �?�#, �/ �	1"0 �DB� 6�78 \F: 9%�] ��<B� �7� !"�# ���/ 

��#/ �	�" +�;:0 .� ��- ,�+� V 6�@� 9% ��l� 6�	*" �# .+:� $�H�U  ,�9 �@240 �HD_ �c�, %�	� U�0 H 6��, ,��R	 ?	��� ��%	O 

(Tanjena and Islam, 2020) .� �*@ %�#( �7H 9%�D ��6�D ?	���?�#,� �@/ �HD_0  ,�550-600��S�5	L  �# ,�9 9%1000 ��S�5	L 

:9 ,�9 9%�� (Somani et al.,2020) .�_ 9%�+`< � Z%;a*#�D  ���,�9260 �HD_ �?�#, U�0 ?	��� ��%	O (Tanjena and Islam, 

2020) .*V�U �DB��] ��75��0 @�����_ � �@ �?�#,�/ �HD_0 ��#/ .��- ,�+�  9���#� � E���F=�,� �� �#���+ .b�\ ��� �� %9�%�� 

 �#�N ��# X9D# ]?�V/ +?�% � 6W	
�� 9�5,�: .+:� $�H �@/ ����� ��#/ # 6���� $��,��<O ���8 \F: 9%)�9 �#/ # e	F:0 

H � DLB �*��� 6�8��O  ��9 �9 �# � C,�9/  �� $%, n�, %W	B3 ,�9 (Van Doremalen et al, 2020) (<� 9% � C��& �W	J +b�B0 

��/ ��#/ � 6���� 6%�� $%	?(�,� � .%9�% o�= �8	� �#��� 	� ��"��-19  ,�8/0 �9 +"�:/  �� q�8/6 �9 +"�:/ <:;_�N  2��1<�

+:� (La Rosa et al, 2020)  .��#�*#�U �#�� �@ �?�#,/ #���<:9��0 rs�� ���<:% C]�<:% CN:�� Cn��: �*���/ �@�9�% �/  9�%

.b 9	J �# �<=�����\ �����+ 5%	?( � +�	1" ��M<�� !"�# �� ��	H0 .� �#�- %	O� (Tanjena and Islam, 2020)  .  

2- �47��J 2<. ��  !�R+6����4 ���"
 /; �d/W� �� �� +;��2�
 �/R@�\ �
 ��  ����:  

��#/ 5	L8��/ � �# ;<#� ,����� �	1"�A %�	� � ]�<:% � N:�� ,� $%�1<:� C�����0 �DB� �# �&*� %	= �� $�**��] �A � �@ �?�#,�2�T  

<H��7#0 ) $�H 6�78 9%Tanjena and Islam, 2020� 6( ����% �# � (�D �	1"�A %�	� ,� $%�1<:�0 	H � $�**��$�* <H��7#0  �#

�DB� 2�H�] ��<B� �+:� .�U �DB� �# �&*� %	= �#	� �# ����] �� i9�^�0 � � '(�6�D �@ ';A�B/ %�9�/ .� �#�- ,�+� *t�@ ��U 



 

��1�+ 3�� +.� �9 '(�� V 9% ��l� 6�	*" �# .+:� $%�% 9��I�U 9	B 9%�� 2020 ?	��� �@ N:��/ �HD_0  �#8/14 ��L�6	 � ,�9 9%�D 

:9�� )Tanjena and Islam, 2020 ,� .((&��0� �� %9	� 9% S%�� ]��% �����+ �@ �����_/ �	1"0 � S%���l�� C+:� G��U 

�J 9% �9 �@ �����_�+T �uB �/ � �@9 ,�#��**� �� �@ �?�#, �=�% 9% �9 �7�(/ a��=0 �0 9���D � ��U 5%	?( k�: ���0 #��<O .� 9%�- 

��%	OW	�T� .  N:��90-N �@ vB�.� � �@ ]�<:% C/ �J0 L_ q*8 ,�0 �__��UL � �� �*<�@0 �W	J 2�� �# ���	�0 .� 9%�- I�#0 

% � ����#���	�U �: �b�*" �0 .� 9% �9�- ) �*� %�,(Singh et al., 2020�1� � )B% .(�N �@ �?�#,/ ?(0 a��=0 7&� ��2�D 

<wB�.�0 *<��0 <:;_ �#�N �@ �?�#,) $%	?(/ �HD_0�# (�9� � 6�H j	L`� � $%	# E���F=�U # ��M<�� �F= �@ �?�#,�9��/  U<B�5 9��I �

� x�T� 9%���� ��# �9 �����/ �DB� �?�#, 6��59���] �0 �@%. (Singh et al., 2020; Somani et al., 2020)   =��y�� ��#/ 

%	#��/ ����� 	���-19 �@ $%�8 9%C 9�&� KJ�*�/ �	��� �0 s ��$� � ...�D 	H %�	� ,��$�* <H��7#0 �	1" �A %�	� �0  $%�1<:� $�**�

�0 *V .%	H�U � $%�<�5 $%�1<:�/ �	1" �A ,�0 	H %�	� � �@ $�**��$�* <H��7#0 �@ ��	5 +:� U���/ 1��� s�� # ,� �9 i�@�U  %��#

�	�" +�;: �0 .� ��- ,�+� � �9�D # �F= �#�%,��*. , i�^��%� 1: %�	� �[ ,��� �	1" �A � $�**�0  !"�# +:� U��� $�**�

9 9% 9�5���� x9�	"�� :( CG:( CZ9�	5 $�a<:% ��k �	��� � +:	_ � GOV �#�+ �@/ 9 CDz� C%�[�C� L� � ����� ��D *t�@ .%	H�U 

%,� � %	8��%� ��U %�^<I� 2;�O� �# $�;" '( 9% %�	�/ ��#/ ;: C6�,9��O�+� 5��, � 6����0 @���6�  2�%	8	�� � �@ N�L8 �

D#(/ � �9�D � �F= �#0 %,���� (Madsen, 2001). H %�	�����0� 	H�C$�* 1:�� ��� �# �	L.� $�**� E�_ � $�**��2�� �7?	��B �/ 

� � 6Y	?�@ C%�5	5 CU#�� ����" ��) o�=�C6Y��< �J ,� (�*<�@ �L� � �1�B�K :�G<� �@/ a��= '��_0 � �# �8	� �# ��U # 9% ����<O 

: �@ �7H�G<� 9�( )�8/ � C%9��� %	8� ';A�B�U �J ,� �@ '��_�K �@ $�V/ M<�� 9	J �# ';A�B�G �7#( %��.� )#�*� %9��/ .F:0 

, ���,��*0 ����	O   �9 �7�( �(� $%	?��*� �:�*� �<�# �0 ��# �9/ ��%�& ����2�� H����0� �: �0 % �*������	�U ?�@ �	  '( 9%  �@ 6��?�

� � $%9�( G@��B�1�+ 3�� +.� �9 '(�� � 9��I��@� �)��,� ��=0C 1399% .(���	�U ?	� 2;�O� k�: 6���� 6�# 9%�� Ll�0  C�H9 �

:(�k : �#�G<� ��*�0 <[ � �@ 6	�9	@ 9% �;<=� C6�#0 � �9 6�J�: �# ;<#� �F=�D �DB��] ���@���� %�9� �# .�2��  C%�5	5 C�1�B

��6Y��< 	H %�	� i�^� ,� �b�[�$�* # C'( �#�9��/ :( � �@�k �@/ �8/ ��D �J ,��K ��# $%	?( '(/ .� � 6�����- ,�+� 5 ��6�@� 

� %	8� �#0 (��%,� C��l� 9	J �# .�%� �	��� 9�V% �9 %�B 6�# 9% %�5	5 �b�*"�C+ :(�k �@/ Dz� CZ9�	5 $�a<:% CGOV C+:	_/ 

�1*� 2;�O� �0 �0 �) �*���,� ��=0C 1399�DB� .(�] ��6Y��< � 6�# 9%�D # k�:�9��/ *8 -M: C6�%�,	� 9%�U �, $%�� �0�C :(�k  �#

�	��� C$%�9 � $�T��+ � 6�J�: ��%	O L")0 H��/C1393%,� .(�%� � �1�B�D # k�: 6���� 6�# 9%�9��/ �@/ �LI0 ��%	O *�[�)0  C9	_

1394��� %	8�  C(�2�� ?(0 ��D � !"�#%,�%� �@ {L"/ # $%�1<:� � ,�@��<O  C+�;: ���� �<1@) +H�% �@�	= ����% �# �9 �@ ]� {L" ,�

1390�	1"�A %�	� ,� $%�1<:� �� $�H Z9�D5 .(0 ����_ C��?� �*��� $�**���@�/ @�6Y�9� 5�: !"�# 6��%	� 9%�C�&  '�	= C|��1<:�

5%	?�0 �H %9�	� 9% ����� a*� !"�#0 � X�� � q1��%	O (Mahmood et al, 2020) . 

1- =/.�� �����"��� �2; ���M� ��� J��� ���7� 

�DB��] �@ �?�#,/ �7H/ 3���2�� M<���G s ��M<����G .��#�- ,�C+� 5%	?(0 #( )#�*� C�	@0  ) %9�% E�= �Islam et al., 2016 .(

H �#�R	 #�9��/ �����  �������8� �/ :�+:� �@/ F��I��* �# 9%�9�/ �= �A�M� C�@9	O� ,��� ;���U ��#/ 	.��� �DB� �,�*� 9%�] 

�+B� �7� 9% ���+ ��6�D �@ �?�#, � �@�����_/ a��=0 �DB��] ��<B� ) +:�Zambrano-Monserrate et al., 2020; Somani 

et al., 2020,�# .(�+B�  �?�#,��0 �@ Z�9 ,�/ ��# �3	�/ 5	L8��/ 5%	?( ,�0 	8 �B�b �0� �J )#�*� 9%�T0 Y��� �/  +:�



 

)Tanjena and Islam, 2020?% �# C��� .(�� 5 ��@��/ #�9��/ ����� ���a� �0 � Z�<�5 �F= ,����� 	���-19 �# 9% C�9�/  ,�

� +�	1" ��M<�� ]@�� 9	w*� �# �@9	O��:��0C ,�#�+B� 	T� �# �9 �?�#,�K ��# .�*<=����/ � 9% ��l��2W� ,�# �����# $�.<��+B� 7�� ��2; 

,�#�+B� �# 9%�9�/ �M� �@�7H ,���� 46 ) �H %��.� �b9%Somani et al., 2020.( 
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