
,QÁXHQ]D� SDQGHPLFV� RFFXU� DW� LUUHJXODU� LQWHUYDOV�ZKHQ�QHZ�VWUDLQV�RI� LQÁXHQ]D�$�YLUXV� VSUHDG� LQ�
KXPDQV��1���,QÁXHQ]D�SDQGHPLFV�FDXVH�FRQVLGHUDEOH�
KHDOWK�DQG�VRFLDO�LPSDFW�WKDW�H[FHHGV�WKDW�RI�W\SLFDO�
VHDVRQDO� �LQWHUSDQGHPLF�� LQÁXHQ]D�HSLGHPLFV��2QH�
RI� WKH� FKDUDFWHULVWLFV�RI� LQÁXHQ]D�SDQGHPLFV� LV� WKH�
high incidence of infections in all age groups because 
RI�WKH�ODFN�RI�SRSXODWLRQ�LPPXQLW\��$OWKRXJK�LQÁX-
HQ]D�YDFFLQHV�DUH�WKH�FRUQHUVWRQH�RI�VHDVRQDO�LQÁX-
HQ]D�FRQWURO��VSHFLÀF�YDFFLQHV�IRU�D�QRYHO�SDQGHPLF�
VWUDLQ� DUH� QRW� H[SHFWHG� WR� EH� DYDLODEOH� IRU� WKH� ÀUVW�
�²��PRQWKV� RI� WKH� QH[W� SDQGHPLF�� $QWLYLUDO� GUXJV�
ZLOO�EH�DYDLODEOH�LQ�VRPH�ORFDWLRQV�WR�WUHDW�PRUH�VH-
vere infections but are unlikely to be available in the 

TXDQWLWLHV� WKDW�PLJKW� EH� UHTXLUHG� WR� FRQWURO� WUDQV-
PLVVLRQ� LQ� WKH�JHQHUDO� FRPPXQLW\��7KXV�� HIIRUWV� WR�
FRQWURO�WKH�QH[W�SDQGHPLF�ZLOO�UHO\�ODUJHO\�RQ�QRQ-
SKDUPDFHXWLFDO�LQWHUYHQWLRQV�

0RVW� LQÁXHQ]D� YLUXV� LQIHFWLRQV� FDXVH�PLOG� DQG�
VHOI�OLPLWLQJ� GLVHDVH�� RQO\� D� VPDOO� IUDFWLRQ� RI� FDVH�
SDWLHQWV�UHTXLUH�KRVSLWDOL]DWLRQ��7KHUHIRUH��LQÁXHQ]D�
YLUXV�LQIHFWLRQV�VSUHDG�PDLQO\�LQ�WKH�FRPPXQLW\��,Q-
ÁXHQ]D�YLUXV�LV�EHOLHYHG�WR�EH�WUDQVPLWWHG�SUHGRPL-
nantly by respiratory droplets, but the size distribu-
WLRQ�RI�SDUWLFOHV�UHVSRQVLEOH�IRU�WUDQVPLVVLRQ�UHPDLQV�
unclear, and in particular, there is a lack of consensus 
RQ� WKH� UROH� RI� ÀQH� SDUWLFOH� DHURVROV� LQ� WUDQVPLVVLRQ�
(2,3��� ,Q� KHDOWKFDUH� VHWWLQJV�� GURSOHW� SUHFDXWLRQV� DUH�
UHFRPPHQGHG�LQ�DGGLWLRQ�WR�VWDQGDUG�SUHFDXWLRQV�IRU�
KHDOWKFDUH�SHUVRQQHO�ZKHQ�LQWHUDFWLQJ�ZLWK�LQÁXHQ]D�
SDWLHQWV�DQG�IRU�DOO�YLVLWRUV�GXULQJ�LQÁXHQ]D�VHDVRQV�
(4). Outside healthcare settings, hand hygiene is rec-
RPPHQGHG�LQ�PRVW�QDWLRQDO�SDQGHPLF�SODQV��5), and 
PHGLFDO�IDFH�PDVNV�ZHUH�D�FRPPRQ�VLJKW�GXULQJ�WKH�
LQÁXHQ]D�SDQGHPLF�LQ�������+DQG�K\JLHQH�KDV�EHHQ�
SURYHQ�WR�SUHYHQW�PDQ\�LQIHFWLRXV�GLVHDVHV�DQG�PLJKW�
EH�FRQVLGHUHG�D�PDMRU�FRPSRQHQW� LQ� LQÁXHQ]D�SDQ-
GHPLF�SODQV��ZKHWKHU�RU�QRW�LW�KDV�SURYHQ�HIIHFWLYH-
QHVV�DJDLQVW�LQÁXHQ]D�YLUXV�WUDQVPLVVLRQ��VSHFLÀFDOO\�
because of its potential to reduce other infections and 
thereby reduce pressure on healthcare services.

,Q� WKLV�DUWLFOH��ZH�UHYLHZ�WKH�HYLGHQFH�EDVH� IRU�
SHUVRQDO� SURWHFWLYH� PHDVXUHV� DQG� HQYLURQPHQWDO�
K\JLHQH� PHDVXUHV�� DQG� VSHFLÀFDOO\� WKH� HYLGHQFH�
IRU� WKH�HIIHFWLYHQHVV�RI� WKHVH�PHDVXUHV� LQ� UHGXFLQJ�
WUDQVPLVVLRQ� RI� ODERUDWRU\�FRQÀUPHG� LQÁXHQ]D� LQ�
WKH�FRPPXQLW\��:H�DOVR�GLVFXVV�WKH�LPSOLFDWLRQV�RI�
WKH�HYLGHQFH�EDVH�IRU�LQFOXVLRQ�RI�WKHVH�PHDVXUHV�LQ�
SDQGHPLF�SODQV�

Nonpharmaceutical Measures  
IRU�3DQGHPLF�,QÀXHQ]D�LQ� 
Nonhealthcare Settings— 
Personal Protective and  
Environmental Measures

Jingyi Xiao,��Eunice Y. C. Shiu,��+XL]KL�*DR��-HVVLFD�<��:RQJ��0LQ�:��)RQJ��6XNK\XQ�5\X��%HQMDPLQ�-��&RZOLQJ

� (PHUJLQJ�,QIHFWLRXV�'LVHDVHV���ZZZ�FGF�JRY�HLG���9RO������1R�����0D\������ ���

$XWKRU�DႈOLDWLRQ��8QLYHUVLW\�RI�+RQJ�.RQJ��+RQJ�.RQJ��&KLQD

'2,��KWWSV���GRL�RUJ���������HLG�����������
�7KHVH�¿UVW�DXWKRUV�FRQWULEXWHG�HTXDOO\�WR�WKLV�DUWLFOH�

7KHUH�ZHUH��� LQÀXHQ]D�SDQGHPLFV�LQ�WKH���WK�FHQWXU\��
DQG�WKHUH�KDV�EHHQ���VR�IDU�LQ�WKH���VW�FHQWXU\��/RFDO��
national, and international health authorities regularly 
XSGDWH�WKHLU�SODQV�IRU�PLWLJDWLQJ�WKH�QH[W�LQÀXHQ]D�SDQ-
demic in light of the latest available evidence on the 
HႇHFWLYHQHVV� RI� YDULRXV� FRQWURO� PHDVXUHV� LQ� UHGXFLQJ�
transmission. Here, we review the evidence base on the 
HႇHFWLYHQHVV�RI�QRQSKDUPDFHXWLFDO�SHUVRQDO�SURWHFWLYH�
measures and environmental hygiene measures in non-
healthcare settings and discuss their potential inclusion 
in pandemic plans. Although mechanistic studies sup-
SRUW�WKH�SRWHQWLDO�HႇHFW�RI�KDQG�K\JLHQH�RU�IDFH�PDVNV��
HYLGHQFH�IURP����UDQGRPL]HG�FRQWUROOHG� WULDOV�RI� WKHVH�
PHDVXUHV�GLG�QRW�VXSSRUW�D�VXEVWDQWLDO�HႇHFW�RQ�WUDQV-
PLVVLRQ�RI� ODERUDWRU\�FRQ¿UPHG� LQÀXHQ]D��:H�VLPLODUO\�
IRXQG�OLPLWHG�HYLGHQFH�RQ�WKH�HႇHFWLYHQHVV�RI�LPSURYHG�
K\JLHQH�DQG�HQYLURQPHQWDO�FOHDQLQJ��:H�LGHQWL¿HG�VHY-
eral major knowledge gaps requiring further research, 
most fundamentally an improved characterization of the 
modes of person-to-person transmission.
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Methods and Results
:H� FRQGXFWHG� V\VWHPDWLF� UHYLHZV� WR� HYDOXDWH� WKH�
HIIHFWLYHQHVV�RI�SHUVRQDO�SURWHFWLYH�PHDVXUHV�RQ� LQ-
ÁXHQ]D�YLUXV�WUDQVPLVVLRQ�� LQFOXGLQJ�KDQG�K\JLHQH��
UHVSLUDWRU\�HWLTXHWWH��DQG�IDFH�PDVNV��DQG�D�V\VWHP-
DWLF� UHYLHZ�RI� VXUIDFH� DQG�REMHFW� FOHDQLQJ� DV� DQ� HQ-
YLURQPHQWDO�PHDVXUH��7DEOH�����:H�VHDUFKHG���GDWD-
EDVHV��0HGOLQH��3XE0HG��(0%$6(��DQG�&(175$/��
IRU� OLWHUDWXUH� LQ�DOO� ODQJXDJHV��:H�DLPHG�WR� LGHQWLI\�
UDQGRPL]HG�FRQWUROOHG�WULDOV��5&7V��RI�HDFK�PHDVXUH�
IRU�ODERUDWRU\�FRQÀUPHG�LQÁXHQ]D�RXWFRPHV�IRU�HDFK�
RI� WKH� PHDVXUHV� EHFDXVH� 5&7V� SURYLGH� WKH� KLJKHVW�
TXDOLW\�RI�HYLGHQFH��)RU�UHVSLUDWRU\�HWLTXHWWH�DQG�VXU-
IDFH� DQG� REMHFW� FOHDQLQJ�� EHFDXVH� RI� D� ODFN� RI�5&7V�
IRU�ODERUDWRU\�FRQÀUPHG�LQÁXHQ]D��ZH�DOVR�VHDUFKHG�
IRU�5&7V� UHSRUWLQJ� HIIHFWV� RI� WKHVH� LQWHUYHQWLRQV�RQ�
LQÁXHQ]D�OLNH�LOOQHVV��,/,��DQG�UHVSLUDWRU\�LOOQHVV�RXW-
FRPHV�DQG�WKHQ�IRU�REVHUYDWLRQDO�VWXGLHV�RQ�ODERUD-
WRU\�FRQÀUPHG�LQÁXHQ]D��,/,��DQG�UHVSLUDWRU\�LOOQHVV�
RXWFRPHV�� )RU� HDFK� UHYLHZ�� �� DXWKRUV� �(�<�&�6�� DQG�
J.X.) screened titles and abstracts and reviewed full 
WH[WV�LQGHSHQGHQWO\�

:H� SHUIRUPHG� PHWD�DQDO\VLV� IRU� KDQG� K\JLHQH�
DQG� IDFH� PDVN� LQWHUYHQWLRQV� DQG� HVWLPDWHG� WKH� HI-
IHFW� RI� WKHVH� PHDVXUHV� RQ� ODERUDWRU\�FRQÀUPHG� LQ-
ÁXHQ]D� SUHYHQWLRQ� E\� ULVN� UDWLRV� �55V���:H� XVHG� D�
À[HG�HIIHFWV� PRGHO� WR� HVWLPDWH� WKH� RYHUDOO� HIIHFW� LQ�
a pooled analysis or subgroup analysis. No overall 
effect would be generated if there was considerable 
heterogeneity on the basis of I2 statistic >75% (6). We 
SHUIRUPHG� TXDOLW\� DVVHVVPHQW� RI� HYLGHQFH� RQ� KDQG�
K\JLHQH� DQG� IDFH� PDVN� LQWHUYHQWLRQV� E\� XVLQJ� WKH�
*5$'(��*UDGLQJ�RI�5HFRPPHQGDWLRQV�$VVHVVPHQW��
'HYHORSPHQW�DQG�(YDOXDWLRQ��DSSURDFK��7). We pro-
vide additional details of the search strategies, selec-
WLRQ�RI�DUWLFOHV��VXPPDULHV�RI�WKH�VHOHFWHG�DUWLFOHV��DQG�

TXDOLW\� DVVHVVPHQW� �$SSHQGL[�� KWWSV���ZZZQF�FGF�
JRY�(,'�DUWLFOH��������������$SS��SGI��

3HUVRQDO�3URWHFWLYH�0HDVXUHV

+DQG�+\JLHQH
:H�LGHQWLÀHG�D�UHFHQW�V\VWHPDWLF�UHYLHZ�E\�:RQJ�HW�
DO�� RQ�5&7V�GHVLJQHG� WR� DVVHVV� WKH� HIÀFDF\�RI�KDQG�
K\JLHQH� LQWHUYHQWLRQV� DJDLQVW� WUDQVPLVVLRQ� RI� ODER-
UDWRU\�FRQÀUPHG�LQÁXHQ]D��8). We used this review 
as a starting point and then searched for additional 
OLWHUDWXUH�SXEOLVKHG�DIWHU�������ZH�IRXQG���DGGLWLRQDO�
eligible articles published during the search period of 
-DQXDU\��������²$XJXVW�����������,Q�WRWDO��ZH�LGHQWL-
ÀHG����DUWLFOHV� �9–20���RI�ZKLFK���DUWLFOHV�ZHUH�IURP�
WKH�XSGDWHG� VHDUFK� DQG� �� DUWLFOHV� IURP�:RQJ� HW� DO��
(8���7ZR�DUWLFOHV�UHOLHG�RQ�WKH�VDPH�XQGHUO\LQJ�GDWD-
set (16,19); therefore, we counted these 2 articles as 
�� VWXG\��ZKLFK� UHVXOWHG� LQ� ���5&7V��:H� IXUWKHU� VH-
lected 10 studies with >10,000 participants for inclu-
VLRQ� LQ� WKH�PHWD�DQDO\VLV� �)LJXUH�����:H�H[FOXGHG���
VWXG\�IURP�WKH�PHWD�DQDO\VLV�EHFDXVH�LW�SURYLGHG�HV-
WLPDWHV�RI�LQIHFWLRQ�ULVNV�RQO\�DW�WKH�KRXVHKROG�OHYHO��
not the individual level (20). We did not generate an 
overall pooled effect of hand hygiene only or of hand 
K\JLHQH�ZLWK�RU�ZLWKRXW� IDFH�PDVN�EHFDXVH�RI�KLJK�
KHWHURJHQHLW\�LQ�LQGLYLGXDO�HVWLPDWHV��I2 87 and 82%, 
UHVSHFWLYHO\��� 7KH� HIIHFW� RI� KDQG� K\JLHQH� FRPELQHG�
ZLWK� IDFH� PDVNV� RQ� ODERUDWRU\�FRQÀUPHG� LQÁXHQ]D�
ZDV�QRW�VWDWLVWLFDOO\�VLJQLÀFDQW��55�����������&,�����²
������I2� ������S� ��������6RPH�VWXGLHV�UHSRUWHG�EHLQJ�
XQGHUSRZHUHG� EHFDXVH� RI� OLPLWHG� VDPSOH� VL]H�� DQG�
low adherence to hand hygiene interventions was 
REVHUYHG�LQ�VRPH�VWXGLHV�

We further analyzed the effect of hand hygiene 
E\� VHWWLQJ� EHFDXVH� WUDQVPLVVLRQ� URXWHV�PLJKW� YDU\�
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7DEOH��� Summary of literature searches for systematic review on personal and environmental nonpharmaceutical interventions for 
pandemic influenza* 
Types of interventions No. studies identified Study designs included† Main findings 
Hand hygiene �� RCT The evidence from RCTs suggested that 

hand hygiene interventions do not have a 
substantial effect on influenza transmission. 

Respiratory etiquette 0 NA We did not identify research evaluating the 
effectiveness of respiratory etiquette on 

influenza transmission. 
)DFH�PDVNV �� RCT The evidence from RCTs suggested that the 

use of face masks either by infected 
persons or by uninfected persons does not 

have a substantial effect on influenza 
transmission. 

Surface and object cleaning 3 RCT, observational studies There was a limited amount of evidence 
suggesting that surface and object cleaning 

does not have a substantial effect on 
influenza transmission. 

*NA, not available; RCT randomized controlled trial. 
†In these systematic reviews, we prioritized RCTs, and only considered observational studies if there were a small number of RCTs. Our rationale was 
that with evidence from a larger number of RCTs, additional evidence from observational studies would be unlikely to change overall conclusions. 
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LQ�GLIIHUHQW� VHWWLQJV��:H� IRXQG��� VWXGLHV� LQ�KRXVH-
KROG�VHWWLQJV�H[DPLQLQJ� WKH�HIIHFW�RI�KDQG�K\JLHQH�
ZLWK�RU�ZLWKRXW� IDFH�PDVNV��EXW� WKH�RYHUDOO�SRROHG�
HIIHFW�ZDV�QRW�VWDWLVWLFDOO\�VLJQLÀFDQW��55�����������
&,�����²������I2� ������S� ��������$SSHQGL[�)LJXUH����
(11–15,17��� 7KH� ÀQGLQJV� RI� �� VWXGLHV� LQ� VFKRRO� VHW-
WLQJV�ZHUH� GLIIHUHQW� �$SSHQGL[� )LJXUH� ����$� VWXG\�
conducted in the United States (16��VKRZHG�QR�PD-
MRU�HIIHFW�RI�KDQG�K\JLHQH��ZKHUHDV�D�VWXG\�LQ�(J\SW�
(18) reported that hand hygiene reduced the risk for 
LQÁXHQ]D� E\� !�����$� SRROHG� DQDO\VLV� RI� �� VWXGLHV�
LQ�XQLYHUVLW\�UHVLGHQWLDO�KDOOV�UHSRUWHG�D�PDUJLQDOO\�
VLJQLÀFDQW�SURWHFWLYH�HIIHFW�RI�D�FRPELQDWLRQ�RI�KDQG�
K\JLHQH�SOXV� IDFH�PDVNV�ZRUQ�E\�DOO� UHVLGHQWV� �55�
����������&,�����²������I2� �����S� ��������$SSHQGL[�
)LJXUH�����9,10).

,Q� VXSSRUW� RI� KDQG� K\JLHQH� DV� DQ� HIIHFWLYH�
PHDVXUH�� H[SHULPHQWDO� VWXGLHV� KDYH� UHSRUWHG� WKDW� 

LQÁXHQ]D�YLUXV� FRXOG� VXUYLYH�RQ�KXPDQ�KDQGV� IRU�
D�VKRUW�WLPH�DQG�FRXOG�WUDQVPLW�EHWZHHQ�KDQGV�DQG�
FRQWDPLQDWHG� VXUIDFHV� �2,21��� 6RPH� ÀHOG� VWXGLHV�
UHSRUWHG� WKDW� LQÁXHQ]D�$�+�1��SGP��� DQG� LQÁX-
HQ]D�$�+�1���YLUXV�51$�DQG�YLDEOH� LQÁXHQ]D�YL-
rus could be detected on the hands of persons with 
ODERUDWRU\�FRQÀUPHG� LQÁXHQ]D� �22,23), supporting 
WKH�SRWHQWLDO�RI�GLUHFW�DQG�LQGLUHFW�FRQWDFW�WUDQVPLV-
VLRQ�WR�SOD\�D�UROH�LQ�WKH�VSUHDG�RI�LQÁXHQ]D��2WKHU�
H[SHULPHQWDO� VWXGLHV� DOVR� GHPRQVWUDWHG� WKDW� KDQG�
K\JLHQH�FRXOG�UHGXFH�RU�UHPRYH�LQIHFWLRXV�LQÁXHQ]D�
YLUXV� IURP�KXPDQ�KDQGV� �24,25). However, results 
IURP�RXU�PHWD�DQDO\VLV�RQ�5&7V�GLG�QRW�SURYLGH�HY-
idence to support a protective effect of hand hygiene 
DJDLQVW� WUDQVPLVVLRQ�RI� ODERUDWRU\�FRQÀUPHG� LQÁX-
HQ]D��2QH�VWXG\�GLG�UHSRUW�D�PDMRU�HIIHFW��EXW�LQ�WKLV�
trial of hand hygiene in schools in Egypt, running 
water had to be installed and soap and hand-drying 

� (PHUJLQJ�,QIHFWLRXV�'LVHDVHV���ZZZ�FGF�JRY�HLG���9RO������1R�����0D\������ ���

)LJXUH��� Meta-analysis of risk 
UDWLRV�IRU�WKH�HႇHFW�RI�KDQG�K\JLHQH�
with or without face mask use on 
ODERUDWRU\�FRQ¿UPHG�LQÀXHQ]D�
IURP����UDQGRPL]HG�FRQWUROOHG�
WULDOV�ZLWK�!�������SDUWLFLSDQWV��
A) Hand hygiene alone; B) hand 
hygiene and face mask; C) hand 
hygiene with or without face mask. 
Pooled estimates were not made if 
there was high heterogeneity  
(I2 >������6TXDUHV�LQGLFDWH�ULVN�
ratio for each of the included 
studies, horizontal line indicates 
����&,V��dashed vertical line 
indicates pooled estimation of 
risk ratio, and diamond indicates 
pooled estimation of risk ratio. 
Diamond width corresponds to the 
����&,��
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PDWHULDO�KDG�WR�EH�LQWURGXFHG�LQWR�WKH�LQWHUYHQWLRQ�
VFKRROV�DV�SDUW�RI�WKH�SURMHFW��18���7KHUHIRUH��WKH�LP-
SDFW�RI�KDQG�K\JLHQH�PLJKW�DOVR�EH�D�UHÁHFWLRQ�RI�WKH�
LQWURGXFWLRQ�RI�VRDS�DQG�UXQQLQJ�ZDWHU�LQWR�SULPD-
U\�VFKRROV�LQ�D�ORZHU�LQFRPH�VHWWLQJ��,I�RQH�FRQVLGHUV�
DOO�RI�WKH�HYLGHQFH�IURP�5&7V�WRJHWKHU��LW�LV�XVHIXO�WR�
QRWH� WKDW� VRPH�VWXGLHV�PLJKW�KDYH�XQGHUHVWLPDWHG�
WKH�WUXH�HIIHFW�RI�KDQG�K\JLHQH�EHFDXVH�RI�WKH�FRP-
SOH[LW\�RI� LPSOHPHQWLQJ�WKHVH� LQWHUYHQWLRQ�VWXGLHV��
)RU�LQVWDQFH��WKH�FRQWURO�JURXS�ZRXOG�QRW�W\SLFDOO\�
have zero knowledge or use of hand hygiene, and 
WKH�LQWHUYHQWLRQ�JURXS�PLJKW�QRW�DGKHUH�WR�RSWLPDO�
hand hygiene practices (11,13,15).

Hand hygiene is also effective in preventing other 
infectious diseases, including diarrheal diseases and 
VRPH� UHVSLUDWRU\�GLVHDVHV� �8,26���7KH�QHHG� IRU�KDQG�
hygiene in disease prevention is well recognized 
DPRQJ�PRVW� FRPPXQLWLHV�� +DQG� K\JLHQH� KDV� EHHQ�
DFFHSWHG�DV�D�SHUVRQDO�SURWHFWLYH�PHDVXUH�LQ�!����RI�
QDWLRQDO�SUHSDUHGQHVV�SODQV�IRU�SDQGHPLF�LQÁXHQ]D�
(5���+DQG� K\JLHQH� SUDFWLFH� LV� FRPPRQO\� SHUIRUPHG�
with soap and water, alcohol-based hand rub, or oth-
er waterless hand disinfectants, all of which are easily 
accessible, available, affordable, and well accepted in 
PRVW�FRPPXQLWLHV��+RZHYHU��UHVRXUFH�OLPLWDWLRQV�LQ�
VRPH�DUHDV�DUH�D�FRQFHUQ�ZKHQ�FOHDQ�UXQQLQJ�ZDWHU�
RU�DOFRKRO�EDVHG�KDQG�UXE�DUH�QRW�DYDLODEOH��7KHUH�DUH�
IHZ�DGYHUVH�HIIHFWV�RI�KDQG�K\JLHQH�H[FHSW� IRU� VNLQ�
LUULWDWLRQ� FDXVHG� E\� VRPH� KDQG� K\JLHQH� SURGXFWV�
(27). However, because of certain social or religious 
SUDFWLFHV��DOFRKRO�EDVHG�KDQG�VDQLWL]HUV�PLJKW�QRW�EH�
SHUPLWWHG� LQ� VRPH� ORFDWLRQV� �28��� &RPSOLDQFH� ZLWK�
proper hand hygiene practice tends to be low because 
KDELWXDO�EHKDYLRUV�DUH�GLIÀFXOW�WR�FKDQJH��29���7KHUH-
IRUH��KDQG�K\JLHQH�SURPRWLRQ�SURJUDPV�DUH�QHHGHG�
to advocate and encourage proper and effective  
hand hygiene.

5HVSLUDWRU\�(WLTXHWWH
5HVSLUDWRU\�HWLTXHWWH�LV�GHÀQHG�DV�FRYHULQJ�WKH�QRVH�
DQG�PRXWK�ZLWK�D�WLVVXH�RU�D�PDVN��EXW�QRW�D�KDQG��
when coughing or sneezing, followed by proper dis-
posal of used tissues, and proper hand hygiene after 
contact with respiratory secretions (30). Other de-
VFULSWLRQV�RI�WKLV�PHDVXUH�KDYH�LQFOXGHG�WXUQLQJ�WKH�
KHDG� DQG� FRYHULQJ� WKH� PRXWK� ZKHQ� FRXJKLQJ� DQG�
coughing or sneezing into a sleeve or elbow, rath-
HU� WKDQ�D�KDQG��7KH� UDWLRQDOH� IRU�QRW� FRXJKLQJ� LQWR�
KDQGV�LV�WR�SUHYHQW�VXEVHTXHQW�FRQWDPLQDWLRQ�RI�RWK-
HU�VXUIDFHV�RU�REMHFWV��31). We conducted a search on 
1RYHPEHU����������DQG�LGHQWLÀHG�OLWHUDWXUH�WKDW�ZDV�
DYDLODEOH�LQ�WKH�GDWDEDVHV�GXULQJ�����²1RYHPEHU����
2018. We did not identify any published research on 

WKH�HIIHFWLYHQHVV�RI�UHVSLUDWRU\�HWLTXHWWH�LQ�UHGXFLQJ�
WKH� ULVN� IRU� ODERUDWRU\�FRQÀUPHG� LQÁXHQ]D� RU� ,/,��
2QH�REVHUYDWLRQDO�VWXG\�UHSRUWHG�D�VLPLODU�LQFLGHQFH�
UDWH�RI�VHOI�UHSRUWHG�UHVSLUDWRU\�LOOQHVV��GHÀQHG�E\�!��
V\PSWRPV��FRXJK��FRQJHVWLRQ��VRUH�WKURDW��VQHH]LQJ��
RU� EUHDWKLQJ�SUREOHPV�� DPRQJ�86�SLOJULPV�ZLWK� RU�
ZLWKRXW� SUDFWLFLQJ� UHVSLUDWRU\� HWLTXHWWH� GXULQJ� WKH�
+DMM��32���7KH�DXWKRUV�GLG�QRW�VSHFLI\�WKH�W\SH�RI�UH-
VSLUDWRU\�HWLTXHWWH�XVHG�E\�SDUWLFLSDQWV�LQ�WKH�VWXG\��
$�ODERUDWRU\�EDVHG�VWXG\�UHSRUWHG�WKDW�FRPPRQ�UH-
VSLUDWRU\�HWLTXHWWH��LQFOXGLQJ�FRYHULQJ�WKH�PRXWK�E\�
KDQGV�� WLVVXH�� RU� VOHHYH�DUP�� ZDV� IDLUO\� LQHIIHFWLYH�
in blocking the release and dispersion of droplets 
LQWR� WKH� VXUURXQGLQJ� HQYLURQPHQW� RQ� WKH� EDVLV� RI� 
PHDVXUHPHQW�RI�HPLWWHG�GURSOHWV�ZLWK�D�ODVHU�GLIIUDF-
WLRQ�V\VWHP��31).

5HVSLUDWRU\�HWLTXHWWH�LV�RIWHQ�OLVWHG�DV�D�SUHYHQ-
WLYH� PHDVXUH� IRU� UHVSLUDWRU\� LQIHFWLRQV�� +RZHYHU��
WKHUH� LV� D� ODFN� RI� VFLHQWLÀF� HYLGHQFH� WR� VXSSRUW� WKLV�
PHDVXUH��:KHWKHU�UHVSLUDWRU\�HWLTXHWWH�LV�DQ�HIIHFWLYH�
QRQSKDUPDFHXWLFDO� LQWHUYHQWLRQ�LQ�SUHYHQWLQJ�LQÁX-
HQ]D� YLUXV� WUDQVPLVVLRQ� UHPDLQV� TXHVWLRQDEOH�� DQG�
worthy of further research.

)DFH�0DVNV
,Q�RXU�V\VWHPDWLF�UHYLHZ��ZH�LGHQWLÀHG����5&7V�WKDW�
UHSRUWHG�HVWLPDWHV�RI�WKH�HIIHFWLYHQHVV�RI�IDFH�PDVNV�
LQ�UHGXFLQJ�ODERUDWRU\�FRQÀUPHG�LQÁXHQ]D�YLUXV�LQ-
IHFWLRQV�LQ�WKH�FRPPXQLW\�IURP�OLWHUDWXUH�SXEOLVKHG�
GXULQJ� ����²-XO\� ���� ������ ,Q� SRROHG� DQDO\VLV�� ZH�
IRXQG� QR� VLJQLÀFDQW� UHGXFWLRQ� LQ� LQÁXHQ]D� WUDQV-
PLVVLRQ�ZLWK�WKH�XVH�RI�IDFH�PDVNV��55�����������&,�
0.51–1.20; I2�  � ����� S�  � ������ �)LJXUH� ��� One study 
HYDOXDWHG� WKH� XVH� RI� PDVNV� DPRQJ� SLOJULPV� IURP�
$XVWUDOLD�GXULQJ�WKH�+DMM�SLOJULPDJH�DQG�UHSRUWHG�QR�
PDMRU�GLIIHUHQFH�LQ�WKH�ULVN�IRU�ODERUDWRU\�FRQÀUPHG�
LQÁXHQ]D�YLUXV�LQIHFWLRQ�LQ�WKH�FRQWURO�RU�PDVN�JURXS�
(33���7ZR�VWXGLHV� LQ�XQLYHUVLW\�VHWWLQJV�DVVHVVHG�WKH�
HIIHFWLYHQHVV� RI� IDFH� PDVNV� IRU� SULPDU\� SURWHFWLRQ�
E\�PRQLWRULQJ�WKH�LQFLGHQFH�RI�ODERUDWRU\�FRQÀUPHG�
LQÁXHQ]D�DPRQJ�VWXGHQW�KDOO�UHVLGHQWV�IRU���PRQWKV�
(9,10���7KH�RYHUDOO�UHGXFWLRQ�LQ�,/,�RU�ODERUDWRU\�FRQ-
ÀUPHG� LQÁXHQ]D� FDVHV� LQ� WKH� IDFH�PDVN� JURXS�ZDV�
QRW�VLJQLÀFDQW�LQ�HLWKHU�VWXGLHV��9,10). Study designs 
LQ� WKH� �� KRXVHKROG� VWXGLHV� ZHUH� VOLJKWO\� GLIIHUHQW��
�� VWXG\�SURYLGHG� IDFH�PDVNV�DQG�3�� UHVSLUDWRUV� IRU�
household contacts only (34), another study evaluat-
HG�IDFH�PDVN�XVH�DV�D�VRXUFH�FRQWURO�IRU�LQIHFWHG�SHU-
sons only (35��� DQG� WKH� UHPDLQLQJ� VWXGLHV� SURYLGHG�
PDVNV�IRU�WKH�LQIHFWHG�SHUVRQV�DV�ZHOO�DV�WKHLU�FORVH�
contacts (11–13,15,17). None of the household studies 
UHSRUWHG�D�VLJQLÀFDQW�UHGXFWLRQ�LQ�VHFRQGDU\�ODERUD-
WRU\�FRQÀUPHG�LQÁXHQ]D�YLUXV� LQIHFWLRQV�LQ�WKH�IDFH�
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PDVN� JURXS� �11–13,15,17,34,35��� 0RVW� VWXGLHV� ZHUH�
XQGHUSRZHUHG� EHFDXVH� RI� OLPLWHG� VDPSOH� VL]H�� DQG�
VRPH�VWXGLHV�DOVR�UHSRUWHG�VXERSWLPDO�DGKHUHQFH�LQ�
WKH�IDFH�PDVN�JURXS�

'LVSRVDEOH�PHGLFDO�PDVNV��DOVR�NQRZQ�DV�VXUJL-
FDO�PDVNV��DUH�ORRVH�ÀWWLQJ�GHYLFHV�WKDW�ZHUH�GHVLJQHG�
WR�EH�ZRUQ�E\�PHGLFDO�SHUVRQQHO�WR�SURWHFW�DFFLGHQ-
WDO�FRQWDPLQDWLRQ�RI�SDWLHQW�ZRXQGV��DQG�WR�SURWHFW�
WKH�ZHDUHU� DJDLQVW� VSODVKHV�RU� VSUD\V�RI�ERGLO\�ÁX-
ids (36���7KHUH�LV�OLPLWHG�HYLGHQFH�IRU�WKHLU�HIIHFWLYH-
QHVV�LQ�SUHYHQWLQJ�LQÁXHQ]D�YLUXV�WUDQVPLVVLRQ�HLWKHU�
when worn by the infected person for source control 
RU�ZKHQ�ZRUQ� E\� XQLQIHFWHG� SHUVRQV� WR� UHGXFH� H[-
SRVXUH��2XU� V\VWHPDWLF� UHYLHZ� IRXQG�QR� VLJQLÀFDQW�
HIIHFW� RI� IDFH� PDVNV� RQ� WUDQVPLVVLRQ� RI� ODERUDWRU\�
FRQÀUPHG�LQÁXHQ]D�

We did not consider the use of respirators in the 
FRPPXQLW\�� 5HVSLUDWRUV� DUH� WLJKW�ÀWWLQJ�PDVNV� WKDW�
FDQ� SURWHFW� WKH� ZHDUHU� IURP� ÀQH� SDUWLFOHV� �37) and 
VKRXOG�SURYLGH�EHWWHU�SURWHFWLRQ�DJDLQVW�LQÁXHQ]D�YL-
UXV�H[SRVXUHV�ZKHQ�SURSHUO\�ZRUQ�EHFDXVH�RI�KLJKHU�
ÀOWUDWLRQ� HIÀFLHQF\�� +RZHYHU�� UHVSLUDWRUV�� VXFK� DV�
1���DQG�3��PDVNV��ZRUN�EHVW�ZKHQ�WKH\�DUH�ÀW�WHVW-
HG��DQG�WKHVH�PDVNV�ZLOO�EH�LQ�OLPLWHG�VXSSO\�GXULQJ�
WKH� QH[W� SDQGHPLF�� 7KHVH� VSHFLDOLVW� GHYLFHV� VKRXOG�
be reserved for use in healthcare settings or in special 
VXESRSXODWLRQV� VXFK� DV� LPPXQRFRPSURPLVHG� SHU-
VRQV� LQ� WKH� FRPPXQLW\�� ÀUVW� UHVSRQGHUV�� DQG� WKRVH�
SHUIRUPLQJ� RWKHU� FULWLFDO� FRPPXQLW\� IXQFWLRQV�� DV�
VXSSOLHV�SHUPLW�

,Q� ORZHU�LQFRPH� VHWWLQJV�� LW� LV� PRUH� OLNHO\�
WKDW� UHXVDEOH� FORWK� PDVNV� ZLOO� EH� XVHG� UDWKHU� WKDQ� 

� (PHUJLQJ�,QIHFWLRXV�'LVHDVHV���ZZZ�FGF�JRY�HLG���9RO������1R�����0D\������ ���

)LJXUH��� Meta-analysis of risk 
UDWLRV�IRU�WKH�HႇHFW�RI�IDFH�PDVN�
use with or without enhanced hand 
K\JLHQH�RQ�ODERUDWRU\�FRQ¿UPHG�
LQÀXHQ]D�IURP����UDQGRPL]HG�
controlled trials with >6,500 
SDUWLFLSDQWV��$��)DFH�PDVN�XVH�
alone; B) face mask and hand 
hygiene; C) face mask with or 
without hand hygiene. Pooled 
estimates were not made if there 
was high heterogeneity (I2 >������
Squares indicate risk ratio for 
each of the included studies, 
KRUL]RQWDO�OLQHV�LQGLFDWH�����&,V��
dashed vertical lines indicate 
pooled estimation of risk ratio, 
and diamonds indicate pooled 
estimation of risk ratio. Diamond 
ZLGWK�FRUUHVSRQGV�WR�WKH�����&,�



32/,&<�5(9,(:

GLVSRVDEOH�PHGLFDO�PDVNV�EHFDXVH�RI�FRVW�DQG�DYDLO-
ability (38��� 7KHUH� DUH� VWLOO� IHZ� XQFHUWDLQWLHV� LQ� WKH�
SUDFWLFH�RI�IDFH�PDVN�XVH��VXFK�DV�ZKR�VKRXOG�ZHDU�
WKH�PDVN�DQG�KRZ�ORQJ�LW�VKRXOG�EH�XVHG�IRU��,Q�WKH-
RU\��WUDQVPLVVLRQ�VKRXOG�EH�UHGXFHG�WKH�PRVW�LI�ERWK�
LQIHFWHG� PHPEHUV� DQG� RWKHU� FRQWDFWV� ZHDU� PDVNV��
EXW�FRPSOLDQFH�LQ�XQLQIHFWHG�FORVH�FRQWDFWV�FRXOG�EH�
D�SUREOHP��12,34���3URSHU�XVH�RI�IDFH�PDVNV�LV�HVVHQ-
WLDO�EHFDXVH�LPSURSHU�XVH�PLJKW�LQFUHDVH�WKH�ULVN�IRU�
WUDQVPLVVLRQ��39���7KXV��HGXFDWLRQ�RQ�WKH�SURSHU�XVH�
DQG�GLVSRVDO�RI�XVHG�IDFH�PDVNV��LQFOXGLQJ�KDQG�K\-
giene, is also needed.

(QYLURQPHQWDO�0HDVXUHV

6XUIDFH�DQG�2EMHFW�&OHDQLQJ
)RU� WKH� VHDUFK� SHULRG� IURP� ����� WKURXJK�2FWREHU�
����������ZH�LGHQWLÀHG���5&7V�DQG���REVHUYDWLRQDO�
VWXG\�DERXW� VXUIDFH� DQG�REMHFW� FOHDQLQJ�PHDVXUHV�
IRU�LQFOXVLRQ�LQ�RXU�V\VWHPDWLF�UHYLHZ��40–42). One 
5&7�FRQGXFWHG�LQ�GD\�FDUH�QXUVHULHV�IRXQG�WKDW�EL-
weekly cleaning and disinfection of toys and linen 
UHGXFHG� WKH�GHWHFWLRQ�RI�PXOWLSOH� YLUXVHV�� LQFOXG-
ing adenovirus, rhinovirus, and respiratory syn-
F\WLDO�YLUXV� LQ� WKH�HQYLURQPHQW��EXW� WKLV� LQWHUYHQ-
WLRQ� ZDV� QRW� VLJQLÀFDQW� LQ� UHGXFLQJ� GHWHFWLRQ� RI� 
LQÁXHQ]D�YLUXV��DQG�LW�KDG�QR�PDMRU�SURWHFWLYH�HI-
fect on acute respiratory illness (41���$QRWKHU�5&7�
found that hand hygiene with hand sanitizer to-
gether with surface disinfection reduced absentee-
LVP�UHODWHG�WR�JDVWURLQWHVWLQDO�LOOQHVV�LQ�HOHPHQWDU\�
VFKRROV��EXW�WKHUH�ZDV�QR�PDMRU�UHGXFWLRQ�LQ�DEVHQ-
WHHLVP� UHODWHG� WR� UHVSLUDWRU\� LOOQHVV� �42). A cross-
sectional study found that passive contact with 
EOHDFK�ZDV�DVVRFLDWHG�ZLWK�D�PDMRU�LQFUHDVH�LQ�VHOI�
UHSRUWHG�LQÁXHQ]D��40).

*LYHQ� WKDW� LQÁXHQ]D�YLUXV�FDQ�VXUYLYH�RQ�VRPH�
surfaces for prolonged periods (43), and that cleaning 
or disinfection procedures can effectively reduce or 
LQDFWLYDWH�LQÁXHQ]D�YLUXV�IURP�VXUIDFHV�DQG�REMHFWV�LQ�
H[SHULPHQWDO�VWXGLHV��44), there is a theoretical basis 
WR�EHOLHYH�WKDW�HQYLURQPHQWDO�FOHDQLQJ�FRXOG�UHGXFH�
LQÁXHQ]D�WUDQVPLVVLRQ��$V�DQ�LOOXVWUDWLRQ�RI�WKLV�SUR-
SRVDO�� D�PRGHOLQJ� VWXG\� HVWLPDWHG� WKDW� FOHDQLQJ� RI�
H[WHQVLYHO\�WRXFKHG�VXUIDFHV�FRXOG�UHGXFH�LQÁXHQ]D�
A infection by 2% (45���+RZHYHU��PRVW�VWXGLHV�RI�LQ-
ÁXHQ]D�YLUXV�LQ�WKH�HQYLURQPHQW�DUH�EDVHG�RQ�GHWHF-
WLRQ�RI�YLUXV�51$�E\�3&5��DQG�IHZ�VWXGLHV�UHSRUWHG�
detection of viable virus.

Although we found no evidence that surface 
DQG� REMHFW� FOHDQLQJ� FRXOG� UHGXFH� LQÁXHQ]D� WUDQV-
PLVVLRQ��WKLV�PHDVXUH�GRHV�KDYH�DQ�HVWDEOLVKHG�LP-
pact on prevention of other infectious diseases (42). 

,W� VKRXOG�EH� IHDVLEOH� WR� LPSOHPHQW� WKLV�PHDVXUH� LQ�
PRVW�VHWWLQJV��VXEMHFW�WR�WKH�DYDLODELOLW\�RI�ZDWHU�DQG�
cleaning products. Although irritation caused by 
FOHDQLQJ�SURGXFWV� LV� OLPLWHG�� VDIHW\� UHPDLQV� D� FRQ-
FHUQ�EHFDXVH�VRPH�FOHDQLQJ�SURGXFWV�FDQ�EH�WR[LF�RU�
cause allergies (40).

Discussion
,Q�WKLV�UHYLHZ��ZH�GLG�QRW�ÀQG�HYLGHQFH�WR�VXSSRUW�D�
SURWHFWLYH� HIIHFW� RI� SHUVRQDO� SURWHFWLYH�PHDVXUHV� RU�
HQYLURQPHQWDO�PHDVXUHV�LQ�UHGXFLQJ�LQÁXHQ]D�WUDQV-
PLVVLRQ��$OWKRXJK�WKHVH�PHDVXUHV�KDYH�PHFKDQLVWLF�
VXSSRUW�EDVHG�RQ�RXU�NQRZOHGJH�RI�KRZ�LQÁXHQ]D�LV�
WUDQVPLWWHG� IURP�SHUVRQ� WR�SHUVRQ�� UDQGRPL]HG� WUL-
DOV� RI� KDQG�K\JLHQH� DQG� IDFH�PDVNV�KDYH�QRW�GHP-
RQVWUDWHG� SURWHFWLRQ� DJDLQVW� ODERUDWRU\�FRQÀUPHG�
LQÁXHQ]D��ZLWK� �� H[FHSWLRQ� �18���:H� LGHQWLÀHG�RQO\�
��5&7V�RQ�HQYLURQPHQWDO�FOHDQLQJ�DQG�QR�5&7V�RQ�
FRXJK�HWLTXHWWH�

Hand hygiene is a widely used intervention and 
KDV�EHHQ�VKRZQ�WR�HIIHFWLYHO\�UHGXFH�WKH�WUDQVPLVVLRQ�
of gastrointestinal infections and respiratory infec-
tions (26���+RZHYHU��LQ�RXU�V\VWHPDWLF�UHYLHZ��XSGDW-
LQJ� WKH�ÀQGLQJV�RI�:RQJ�HW� DO�� �8���ZH�GLG�QRW�ÀQG�
HYLGHQFH�RI�D�PDMRU�HIIHFW�RI�KDQG�K\JLHQH�RQ�ODERUD-
WRU\�FRQÀUPHG� LQÁXHQ]D�YLUXV� WUDQVPLVVLRQ� �)LJXUH�
����1HYHUWKHOHVV��KDQG�K\JLHQH�PLJKW�EH�LQFOXGHG�LQ�
LQÁXHQ]D�SDQGHPLF�SODQV�DV�SDUW�RI�JHQHUDO�K\JLHQH�
and infection prevention.

:H�GLG�QRW�ÀQG�HYLGHQFH�WKDW�VXUJLFDO�W\SH�IDFH�
PDVNV�DUH�HIIHFWLYH�LQ�UHGXFLQJ�ODERUDWRU\�FRQÀUPHG�
LQÁXHQ]D�WUDQVPLVVLRQ��HLWKHU�ZKHQ�ZRUQ�E\�LQIHFWHG�
persons (source control) or by persons in the general 
FRPPXQLW\� WR� UHGXFH� WKHLU� VXVFHSWLELOLW\� �)LJXUH�����
+RZHYHU�� DV�ZLWK� KDQG� K\JLHQH�� IDFH�PDVNV�PLJKW�
EH�DEOH�WR�UHGXFH�WKH�WUDQVPLVVLRQ�RI�RWKHU�LQIHFWLRQV�
DQG� WKHUHIRUH� KDYH� YDOXH� LQ� DQ� LQÁXHQ]D�SDQGHPLF�
when healthcare resources are stretched.

,W�LV�HVVHQWLDO�WR�QRWH�WKDW�WKH�PHFKDQLVPV�RI�SHU-
VRQ�WR�SHUVRQ� WUDQVPLVVLRQ� LQ� WKH� FRPPXQLW\� KDYH�
QRW�EHHQ�IXOO\�GHWHUPLQHG��&RQWURYHUV\�UHPDLQV�RYHU�
WKH� UROH� RI� WUDQVPLVVLRQ� WKURXJK� ÀQH�SDUWLFOH� DHUR-
sols (3,46���7UDQVPLVVLRQ�E\�LQGLUHFW�FRQWDFW�UHTXLUHV�
WUDQVIHU�RI�YLDEOH�YLUXV�IURP�UHVSLUDWRU\�PXFRVD�RQWR�
hands and other surfaces, survival on those surfaces, 
DQG� VXFFHVVIXO� LQRFXODWLRQ� LQWR� WKH� UHVSLUDWRU\�PX-
FRVD� RI� DQRWKHU� SHUVRQ��$OO� RI� WKHVH� FRPSRQHQWV� RI�
WKH�WUDQVPLVVLRQ�URXWH�KDYH�QRW�EHHQ�VWXGLHG�H[WHQ-
VLYHO\��7KH�LPSDFW�RI�HQYLURQPHQWDO�IDFWRUV��VXFK�DV�
WHPSHUDWXUH�DQG�KXPLGLW\��RQ�LQÁXHQ]D�WUDQVPLVVLRQ�
is also uncertain (47���7KHVH�XQFHUWDLQWLHV�RYHU�EDVLF�
WUDQVPLVVLRQ�PRGHV�DQG�PHFKDQLVPV�KLQGHU�WKH�RSWL-
PL]DWLRQ�RI�FRQWURO�PHDVXUHV�
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,Q�WKLV�UHYLHZ��ZH�IRFXVHG�RQ���SHUVRQDO�SURWHF-
WLYH�PHDVXUHV� DQG� �� HQYLURQPHQWDO�PHDVXUH��2WKHU�
SRWHQWLDO�HQYLURQPHQWDO�PHDVXUHV� LQFOXGH�KXPLGLÀ-
FDWLRQ� LQ� GU\� HQYLURQPHQWV� �48), increasing ventila-
tion (49��� DQG�XVH�RI�XSSHU�URRP�89� OLJKW� �50), but 
WKHUH�LV�OLPLWHG�HYLGHQFH�WR�VXSSRUW�WKHVH�PHDVXUHV��
)XUWKHU� LQYHVWLJDWLRQV� RQ� WKH� HIIHFWLYHQHVV� RI� UHVSL-
UDWRU\� HWLTXHWWH� DQG� VXUIDFH� FOHDQLQJ� WKURXJK� FRQ-
GXFWLQJ�5&7V�ZRXOG�EH�KHOSIXO�WR�SURYLGH�HYLGHQFH�
ZLWK�KLJKHU�TXDOLW\��HYDOXDWLRQ�RI�WKH�HIIHFWLYHQHVV�RI�
WKHVH�PHDVXUHV�WDUJHWLQJ�VSHFLÀF�SRSXODWLRQ�JURXSV��
VXFK�DV�LPPXQRFRPSURPLVHG�SHUVRQV��ZRXOG�DOVR�EH�
EHQHÀFLDO� �7DEOH� ���� )XWXUH� FRVW�HIIHFWLYHQHVV� HYDOX-
DWLRQV�FRXOG�SURYLGH�PRUH�VXSSRUW� IRU� WKH�SRWHQWLDO�
XVH�RI�WKHVH�PHDVXUHV��)XUWKHU�UHVHDUFK�RQ�WUDQVPLV-
VLRQ�PRGHV� DQG� DOWHUQDWLYH� LQWHUYHQWLRQV� WR� UHGXFH�
LQÁXHQ]D�WUDQVPLVVLRQ�ZRXOG�EH�YDOXDEOH�LQ�LPSURY-
LQJ�SDQGHPLF�SUHSDUHGQHVV��)LQDOO\��DOWKRXJK�RXU�UH-
YLHZ�IRFXVHG�RQ�QRQSKDUPDFHXWLFDO�PHDVXUHV� WR�EH�
WDNHQ�GXULQJ�LQÁXHQ]D�SDQGHPLFV��WKH�ÀQGLQJV�FRXOG�
DOVR� DSSO\� WR� VHYHUH� VHDVRQDO� LQÁXHQ]D� HSLGHPLFV��
(YLGHQFH�IURP�5&7V�RI�KDQG�K\JLHQH�RU�IDFH�PDVNV�
GLG�QRW�VXSSRUW�D�VXEVWDQWLDO�HIIHFW�RQ�WUDQVPLVVLRQ�RI�
ODERUDWRU\�FRQÀUPHG�LQÁXHQ]D��DQG�OLPLWHG�HYLGHQFH�
ZDV�DYDLODEOH�RQ�RWKHU�HQYLURQPHQWDO�PHDVXUHV�

7KLV�VWXG\�ZDV�FRQGXFWHG�LQ�SUHSDUDWLRQ�IRU�WKH� 
developPHQW�RI�JXLGHOLQHV�E\�WKH�:RUOG�+HDOWK�2UJDQLzation 
RQ�WKH�XVH�RI�QRQSKDUPDFHXWLFDO�LQWHUYHQWLRQV�IRU�SDQGHPLF�
LQÁXHQ]D�LQ�QRQPHGLFDO�VHWWLQJV�

7KLV�VWXG\�ZDV�VXSSRUWHG�E\�WKH�:RUOG�+HDOWK� 
2UJDQL]DWLRQ��-�;��DQG�0�:�)��ZHUH�VXSSRUWHG�E\�WKH�
&ROODERUDWLYH�5HVHDUFK�)XQG�IURP�WKH�8QLYHUVLW\�*UDQWV�
&RPPLWWHH�RI�+RQJ�.RQJ��SURMHFW�QR��&�������*��
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7DEOH �� Knowledge gaps for personal protective and environmental nonpharmaceutical interventions for pandemic influenza* 
Intervention Knowledge gaps Suggested studies 
Hand hygiene There are major gaps in our knowledge of the 

mechanisms of person-to-person transmission of 
influenza, including the role of direct and indirect contact, 
the degree of viral contamination on hands and various 

types of surfaces in different settings, and the potential for 
contact transmission to occur in different locations and 
under different environmental conditions. There is little 

information on whether greater reductions in transmission 
could be possible with combinations of personal 

intervention (e.g., isolation away from family members  
as much as possible, plus using face masks and 

enhancing hand hygiene). 

Additional high-quality RCTs of efficacy of 
hand hygiene against laboratory-confirmed 
influenza in other nonhealthcare settings, 

except households and university 
residential halls, would be valuable.  

In particular, studies in school settings  
are needed to solve the discrepancy 

between the two studies from the United 
States and Egypt. 

Respiratory etiquette There is no evidence about the quantitative effectiveness 
of respiratory etiquette against influenza virus. 

RCTs of interventions to demonstrate  
the effectiveness of respiratory etiquette  

in reducing influenza transmission  
would be valuable. 

)DFH�PDVN There are major gaps in our knowledge of the 
mechanisms of person-to-person transmission of 

influenza, including the importance of transmission 
through droplets of different sizes including small particle 

aerosols, and the potential for droplet and aerosol 
transmission to occur in different locations and with 

environmental conditions. 

Additional high-quality RCTs of efficacy of 
face masks against laboratory-confirmed 

influenza would be valuable. Effectiveness 
of face masks or respirator use to prevent 

influenza prevention in special 
subpopulation, such as 

immunocompromised persons,  
would be valuable. 

Surface and object cleaning The effectiveness of different cleaning products in 
preventing influenza transmission–in terms of cleaning 
frequency, cleaning dosage, cleaning time point, and 

cleaning targeted surface and object material– 
remains unknown. 

RCTs of interventions to demonstrate the 
effectiveness of surface and object 

cleaning in reducing influenza transmission 
would be valuable. Studies that can 

demonstrate the reduction of environmental 
detection of influenza virus through 

cleaning of surfaces and objects  
would also be valuable. 

*RCT, randomized control trial. 
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