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Mask-wearing and respiratory infection in healthcare 
workers in Beijing, China

ABSTRACT

Objectives:λheλaimλofλtheλstudyλwasλtoλdetermineλratesλofλmaskjwearing,λofλrespiratoryλinfectionλ
andλ theλ factorsλ associatedλ withλ maskjwearingλ andλ ofλ respiratoryλ infectionλ inλ healthcareλ workersλ
(HCWs)λinλBeijingλduringλtheλwinterλofλ2007/2008.λMethods:λWeλconductedλaλsurveyλofλ400λHCWsλ
workingλinλeightλhospitalsλinλBeijingλbyλfaceλtoλfaceλinterviewλusingλaλstandardizedλquestionnaire.λλ
Results: Weλfoundλthatλ280/400λ(70.0%)λofλHCWsλwereλcompliantλwithλmaskjwearingλwhileλinλconj
tactλwithλpatients.λRespiratoryλinfectionλoccurredλinλ238/400λ(59.5%)λsubjectsλfromλNovember,λ2007λ
throughλFebruary,λ2008.λRespiratoryλinfectionλwasλhigherλamongλfemalesλ(oddsλratioλ[OR],λ2.00λ[95%λ
conidenceλ intervalλ {CI},λ1.16j3.49])λandλstafλworkingλ inλ largerλhospitalsλ (OR,λ1.72λ[95%λCI,λ1.09j
2.72]),λbutλwasλ lowerλamongλsubjectsλwithλseasonalλ inluenzaλvaccinationλ(OR,λ0.46λ[95%λCI,λ0.28j
0.76]),λwearingλmedicalλmasksλ(reference:λcottonjyarn;λOR,λ0.60λ[95%λCI,λ0.39j0.91])λorλwithλgoodλ
maskjwearingλadherenceλ(OR,λ0.60λ[95%λCI,λ0.37j0.98]).λheλriskλofλrespiratoryλinfectionλofλHCWsλ
workingλinλlowλriskλareasλwasλsimilarλtoλthatλofλHCWsλinλhighλriskλarea.λConclusion:λOurλdataλsuggestλ
thatλfemaleλHCWsλandλstafsλworkingλinλlargerλhospitalsλareλtheλfocusλofλpreventionλandλcontrolλofλresj
piratoryλinfectionλinλBeijingλhospitals.λMaskjwearingλandλseasonalλinluenzaλvaccinationλareλprotectiveλ
forλrespiratoryλinfectionλinλHCWs;λtheλprotectiveλeicacyλofλmedicalλmasksλisλbetterλthanλthatλofλcottonλ
yarnλones;λrespiratoryλinfectionλofλHCWsλworkingλinλlowλriskλareasλshouldλalsoλbeλgivenλattention.λ

Keywords:λmasks;λrespiratoryλtractλinfections;λhealthλpersonnel.

[Braz J Infect Dis 2011;15(2):102-108]©ElsevierλEditoraλLtda.

INTRODUCTION 

Inluenzaλ pandemicλ hasλ beenλ aλ globalλ publicλ

healthλissueλinλrecentλyears,1λandλinλ2009,λaλpanj

demicλofλaλnovelλH1N1λinluenzaλvirusλofλswineλ

originλoccurred.2,3λDuringλtheλinitialλstagesλofλanλ

inluenzaλ pandemic,λ suppliesλ ofλ vaccinesλ andλ

antiviralλmedicationsλareλlikelyλtoλbeλdelayedλorλ

inadequateλtoλtreatλaλveryλlargeλnumberλofλafectj

edλindividuals.λherefore,λnonjpharmacologicalλ

interventionsλ willλ beλ important,λ includingλ theλ

useλofλrespiratorsλand/orλmedicalλmasks,λwhichλ

isλableλtoλconferλrespiratoryλprotection.4j6λIfλhosj

pitalsλ areλ toλ continueλ toλ functionλ adequatelyλ

duringλ aλ pandemic,λ reliableλ accessλ toλ efectiveλ

protectionλ strategiesλ forλ healthcareλ workersλ

(HCWs)λwillλbeλimperative.λReducingλtransmisj

sionλ toλ HCWsλ mayλ notλ onlyλ helpλ supportλ theλ

healthcareλworkforce,λbutλmayλalsoλpreventλinj

luenzaλtransmissionλtoλpatients.7λ

Itλ isλ commonlyλ acknowledgedλ thatλ adherj

enceλwithλanλinterventionλcanλchangeλwithλperj

ceptionλ ofλ riskλ duringλ aλ pandemicλ orλ anλ outj

breakλofλunknownλorigin.λSinceλtheλepidemicλofλ

SARSλinλBeijingλinλ2003,λawarenessλandλcomj

mitmentλtoλinfectionλcontrolλincreased,λincludj

ingλtheλuseλofλmasksλamongλHCWs.λHowever,λ

weλ areλ notλ awareλ ofλ theλ exactλ rateλ ofλ andλ adj

herenceλ toλ maskjwearingλ aterλ theλ SARSλ outj

breakλinλ2003.λFurthermore,λweλcommonlyλasj

sumeλthatλfrontlineλHCWsλareλatλincreasedλriskλ

ofλrespiratoryλinfection,λbutλtoλtheλbestλofλourλ

knowledgeλ thereλ isλnoλdataλ examiningλ thisλ inλ

ourλsetting.λherefore,λtheλpurposeλofλourλstudyλ

wasλ toλ determineλ theλ levelλ ofλ maskjwearingλ

andλrespiratoryλinfectionλinλhealthcareλworkersλ

duringλanλinluenzaλseasonλinλBeijing,λChina.λ

METHODS

Subjects and survey design

Betweenλ Aprilλ 20,λ 2008λ andλ Mayλ 15,λ 2008,λ

weλ undertookλ aλ surveyλ toλ examineλ theλ levelλ

ofλ maskjwearingλ andλ respiratoryλ infectionλ inλ

HCWsλfromλeightλhospitals,λinλBeijing,λChina.λ

Ifλ weλ assumedλ thatλ theλ proportionλ ofλ HCWsλ
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withλ goodλ maskjwearingλ adherenceλ (wearingλ theλ maskλ forλλ

≥λ70%λofλpatientjcontactλtime)λwasλequalλtoλ50%,λaλ5%λprecij

sion,λwithλaλ95%λconidenceλintervalλaccordingλtoλtheλformulaλ

statedλ byλ Daniel,8λ theλ requiredλ sampleλ sizeλ forλ thisλ surveyλ

wouldλbeλ384λHCWs.λEventually,λ400λHCWsλwereλenrolled.λ

heseλ400λHCWsλcameλfromλaλrangeλofλdiferentλdepartmentsλ

andλ wardsλ representingλ highλ andλ lowλ riskλ settingsλ forλ resj

piratoryλinfectionλ(respiratory,λemergency,λinfectiousλdiseaseλ

andλsurgicalλdepartments)λofλeightλhospitalsλinλBeijing,λusingλ

aλ twojstageλ randomλsamplingλ technique.λForλ thisλ study,λweλ

classiiedλtheλirstλthreeλwards/departmentsλasλbeingλhighjriskλ

settingsλforλrespiratoryλpathogenλtransmissionλandλtheλsurgij

calλdepartmentλasλbeingλlowλrisk.λInλtheλirstλstage,λeightλhosj

pitalsλwereλrandomlyλselectedλfromλ23λlevelλ2λorλ3λhospitalsλinλ

Beijing.λ InλChina,λhospitalsλareλcategorizedλ intoλ threeλ levelsλ

(Levelλ1,λ2λandλ3)λaccordingλtoλtheλmagnitudeλ(Levelλ3λ>λLevelλ

2λ>λLevelλ1).9λInλtheλsecondλstage,λforλeachλselectedλhospital,λλ

50λsubjectsλwereλrandomlyλenrolledλinλthisλsurveyλfromλrespiraj

tory,λemergency,λinfectiousλdiseaseλandλsurgicalλdepartments.λ

Data collection

Usingλaλstandardizedλquestionnaire,λweλdevelopedλaλsurveyλ

thatλ assessed:λ demographicλ characteristics;λ professionalλ

designationλandλclinicalλduties;λattitudeλandλadherenceλtoλ

maskjwearing,λmaskλtypesλused;λhandλwashingλfrequency,λ

seasonalλ inluenzaλ vaccination;λ andλ respiratoryλ infectionλ

(clinicalλ respiratoryλ illnessλ [CRI],λ deinedλ asλ havingλ atλ

leastλ twoλ ofλ theλ followingλ symptomsλ simultaneously:λ fej

ver,λ cough,λ soreλ throat,λnasalλ congestionλorλ rhinorrhea)10λ

duringλ theλ 2007/2008λ (fromλ November,λ 2007λ throughλλ

February,λ2008)λinluenzaλseason.

Attitudeλ toλ maskjwearingλ wasλ assessedλ byλ askingλ theλ

followingλ question:λ Doλ youλ thinkλ itλ isλ necessaryλ toλ wearλ

masksλwhenλinλcontactλwithλpatients?λAttitudeλwasλcategoj

rizedλasλactiveλ(necessaryλtoλwearλmasksλwhenλinλcontactλ

withλpatients)λandλnotλactiveλ(notλnecessaryλtoλwearλmasksλ

whenλinλcontactλwithλpatients).

Maskjwearingλadherenceλwasλmeasuredλbyλtheλfollowj

ingλquestion:λ forλwhatλpercentageλofλpatientjcontactλ timeλ

didλ youλ wearλ aλ maskλ orλ respirator?λ Accordingλ toλ expertλ

opinion,λadherenceλwasλcategorizedλasλgoodλ(wearingλtheλ

maskλforλ≥λ70%λofλpatientjcontactλtime)λandλpoorλ(wearingλ

theλmaskλforλ<λ70%λofλpatientjcontactλtime).

Handλ washingλ frequencyλ wasλ assessedλ byλ askingλ theλ

followingλ question:λ Doλ youλ thinkλ itλ isλ necessaryλ toλ washλ

handsλaterλcontactλwithλeachλpatient?λFrequencyλwasλcatj

egorizedλasλfrequentλ(necessaryλtoλwashλhandsλaterλcontactλ

withλeachλpatient)λandλnotλfrequentλ(notλnecessaryλtoλwashλ

handsλaterλcontactλwithλeachλpatient).

Statistical analysis

QuestionnaireλdataλwereλenteredλinλduplicateλusingλEpiDataλ

Sotware,λandλdataλwereλanalyzedλusingλSPSSλ11.5λstatisticalλ

packageλ(SPSSλInc.,λChicago,λIllinois,λUSA).λUnivariateλandλ

multivariateλ logisticλ regressionλ analysesλ wereλ conductj

edλ toλdetermineλpredictorsλofλmaskjwearingλadherenceλ

andλ respiratoryλ infectionλ inλ HCWs.λ Predictiveλ factorsλ

wereλfirstλanalyzedλbyλunivariateλanalysis,λandλthenλfacj

torsλwithλpjvaluesλ<λ0.5λorλthoseλthatλwereλthoughtλtoλbeλ

clinicallyλsignificantλbyλprofessionalλviewλwereλincludedλ

inλtheλmultivariableλmodel;λbackwardλlogisticλregressionλ

wasλconductedλbyλremovingλvariablesλwithλpλ>λ0.1.λForλ

allλ statisticalλ analysesλ twojtailedλ testsλ wereλ used,λ andλ

statisticalλsignificanceλwasλdefinedλasλpλ<λ0.05.

RESULTS

Subject characteristics

Allλ 400λ subjectsλ selectedλ forλ thisλ surveyλ participatedλ inλ

andλcompletedλtheλstudy.λheλmedianλageλwasλ35λyearsλandλ

aboutλ81%λ(324/400)λwereλfemale.λAboutλ47.8λ%λ(191/400)λ

wereλ doctors,λ andλ 52.2%λ (209/400)λ wereλ nurses;λ 52.7%λ

(211/400)λ wereλ classiiedλ asλ beingλ inλ aλ juniorλ role,λ andλ

80%λ(320/400)λwereλworkingλinλhighjriskλsettings.λAboutλ

28.5%λ(114/400)λreportedλhavingλtakenλseasonalλinluenzaλ

vaccination.λ Detailedλ demographicλ characteristicsλ ofλ theλ

subjectsλareλreportedλinλTableλ1.

Mask use and respiratory infection in subjects in 
seasonal influenza season

Allλ subjectsλ (100%)λ reportedλ maskλ use.λ Theλ majorityλ

(70%,λ 280/400)λ ofλ participantsλ selfλ reportedλ goodλ adj

herenceλ withλ masks.λ Aboutλ 84.0%λ (336/400)λ reportedλ

adverseλ effectsλ ofλ maskjwearing,λ andλ 43.0%λ (172/400)λ

reportedλ moreλ thanλ twoλ adverseλ effectsλ (Tableλ 2).λ Theλ

mostλ commonlyλ reportedλ adverseλ effectλ wasλ breathingλ

difficultiesλ (56.5%,λ 226/400).λ Theλ washable,λ reusableλ

cottonjyarnλ maskλ wasλ theλ mostλ commonλ typeλ ofλ maskλλ

usedλ asλ reportedλ byλ participantsλ (59.8%,λ 239/400),λ folj

lowedλbyλmedicalλmasksλ(40.2%,λ161/400).λCloseλtoλ60%λ

ofλparticipantsλreportedλhavingλhadλclinicalλrespiratoryλ

illnessλ (59.5%,λ 238/400)λ duringλ theλ influenzaλ season.λ

(Tableλ2).λ

Predictors associated with mask use adherence 

Multivariateλ analysisλ showedλ thatλ goodλ maskjwearingλ

adherenceλwasλhigherλamongλfemalesλ(oddsλratioλ[OR],λ

3.34λ[95%λconfidenceλintervalλ{CI},λ1.77j6.33;λpλ<λ0.001),λ

levelλ 3λ hospitalλ (reference:λ levelλ 2;λ OR,λ 2.61λ [95%λ CI,λ

1.52j4.49];λ p=λ 0.001),λ highλ riskλ departmentλ (reference:λ

lowλrisk;λOR,λ2.05λ[95%λCI,λ1.06j3.97];λpλ=λ0.033),λinterj

mediateλlevelλ(reference:λseniorλlevel;λOR,λ2.55λ[95%λCI,λ

1.10j5.91];λpλ=λ0.029)λandλjuniorλlevelλ(reference:λseniorλ

level;λOR,λ2.77λ[95%λCI,λ1.23j6.24];λpλ=λ0.014),λactiveλatj

titudeλtoλmaskjwearingλ(OR,λ12.25λ[95%λCI,λ6.13j24.50];λ

pλ <λ 0.001)λ andλ frequentλ handjwashingλ (OR,λ 2.06λ [95%λ

CI,λ1.20j3.54];λpλ=λ0.009)λ(Tableλ3).

Yang,λSeale,λMacIntyre et al.
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Predictors associated with respiratory infection 

Multivariateλanalysisλshowedλthatλfemalesλ(OR,λ2.0λ[95%λCI,λ

1.16j3.49];λpλ=λ0.013)λandλstafλworkingλinλlevelλ3λhospitalsλ

(reference:λ levelλ2;λOR,λ1.72λ[95%λCI,λ1.09j2.72];λpλ=λ0.02)λ

wereλatλincreasedλriskλofλrespiratoryλinfection.λButλsubjectsλ

withλ seasonalλ inluenzaλ vaccinationλ (OR,λ 0.46λ [95%λ CI,λλ

0.28j0.76];λ pλ =λ 0.002),λ wearingλ medicalλ masksλ (reference:λ

cottonjyarn;λ OR,λ 0.60λ [95%λ CI,λ 0.39j0.91];λ pλ =λ 0.018)λ orλ

withλ goodλ maskjwearingλ adherenceλ (reference:λ poor;λ OR,λ

0.60λ[95%λCI,λ0.37j0.98];λpλ=λ0.041)λwereλatλlowerλrisk.λheλ

riskλofλrespiratoryλinfectionλofλHCWsλworkingλinλlowλriskλarj

easλwasλsimilarλtoλthatλofλHCWsλinλhighλriskλareasλ(Tableλ4).λ

Althoughλ frequentλ handjwashingλ wasλ aλ protectiveλ predicj

torλforλrespiratoryλinfectionλ(OR,λ0.65λ[95%λCI,λ0.43j0.97];λλ

pλ=λ0.034)λinλunivariateλanalysis,λthisλactionλwasλnotλassocij

atedλwithλrespiratoryλinfectionλinλmultivariateλanalysis.

DISCUSSION

Inλourλstudy,λweλfoundλhighλselfjreportedλmaskλadherence,λ

despiteλ theλmajorityλofλHCWsλhavingλreportedλadverseλefj

fectsλ ofλ maskjwearing.λ hisλ highλ levelλ ofλ maskjwearingλ

adherenceλ mayλ beλ attributedλ toλ enhancedλ managementλ ofλ

nosocomialλ infectionλ controlλ andλ improvedλ consciousnessλ

amongλ HCWsλ followingλ theλ SARSλ outbreakλ inλ Beijingλ inλ

2003,λ especiallyλ aterλ theλ occurrenceλ ofλ SARSλ infectionλ inλ

HCWs.11λ Weλ foundλ thatλ theλ majorityλ ofλ ourλ participantsλ

usedλ rejusableλ cottonjyarnλ masks,λ followedλ byλ medicalλ

masks.λN95λmasksλwereλnotλreportedλasλbeingλusedλroutinej

ly.λItλmayλbeλhypothesizedλthatλtheλcostλofλN95λmasksλmayλbeλ

aλpotentialλbarrierλforλtheirλuseλinλtheseλwards,λandλdepartj

mentsλ preferλ toλ rejusableλ cottonjyarnλ masksλ whichλ couldλ

beλconsideredλasλmoreλeconomicallyλviableλinλtheλsettingλofλ

limitedλfunding/resources.

MaskjwearingλandλrespiratoryλinfectionλinλHCWs

Table 1. Demographic characteristics of the subjects

Characteristic                              Total (n = 400) 

  Number Percentage (%)

Gender   

 Male 76 19.0 

 Female 324 81.0

Age group (years)                         Median: 35 years 

 < 30 128 32.0 

 30-40 176 44.0 

 > 40 96 24.0

Occupation type   

 Doctor 191 47.8 

 Nurse 209 52.2

Level of profession   

 Junior 211 52.7 

 Intermediate 140 35.0 

 Senior 49 12.3

Setting*   

 Low-risk 80 20.0 

 High-risk 320 80.0

Seasonal influenza 

vaccination  

 Yes 114 28.5 

 No 286 71.5

*Respiratory, emergency and infectious disease departments 

were classified as being high-risk settings for respiratory 

pathogen transmission, and surgical department as being low 

risk.

Table 2. Mask-wearing and respiratory infection in 

the subjects 

Characteristic                          Total (n = 400) 

  Number Percentage (%)

Mask-wearing adherence*  

 Good 280 70.0 

 Poor 120 30.0

Mask type   

 Cotton-yarn mask 239 59.8 

 Medical mask 161 40.2

Adverse effects   

 Any adverse effect 336 84.0 

 Difficulty breathing 226 56.5 

 Discomfort 204 51.0 

 Allergy 95 23.8 

 Pain 43 10.8 

	 ≥2	adverse	effects		 172	 43.0

Respiratory infection‡   

 Yes 238 59.5 

 No 162 40.5

*Mask-wearing adherence was categorized into two groups: 

good	adherence	(wearing	the	mask	for	≥	70%	of	patient-con-

tact time) and poor adherence (wearing the mask for < 70% of 

patient-contact time).
‡Defined as having at least two of the following symptoms 
simultaneously: fever, cough, sore throat, nasal congestion or 
rhinorrhea.
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Table 3. Predictors of mask-wearing adherence among healthcare workers

Variable Mask-wearing  Univariate Multivariate 

 adherence* analysis analysis

   Poor Good OR (95% CI) p-value OR (95% CI) p-value

Gender  

 Male 44 32 Ref  Ref 

 Female 76 248 4.49 (2.66 - 7.57) < 0.001 3.34 (1.77 - 6.33) < 0.001

Age  

 < 30 28 100 Ref    

 30-40 49 127 0.73 (0.43 - 1.24) 0.239   

 > 40 43 53 0.35 (0.19 - 0.62) < 0.001  

Hospital level#  

 Level 2 77 123 Ref  Ref  

 Level 3 43 157 2.29 (1.47 - 3.55) < 0.001 2.61 (1.52 - 4.49) 0.001

Department†  

 Low risk 39 41 Ref  Ref  

 High risk 81 239 2.81 (1.69 - 4.65) < 0.001 2.05 (1.06 - 3.97) 0.033

Occupation  

 Doctor 77 114 Ref   

 Nurse 43 166 2.61 (1.68 - 4.06) < 0.001  

Level of profession  

 Senior 27 22 Ref  Ref  

 Intermediate 43 97 2.77 (1.42 - 5.40) 0.003 2.55 (1.10 - 5.91) 0.029 

 Junior 50 161 3.95 (2.07 - 7.54) < 0.001 2.77 (1.23 - 6.24) 0.014

Active attitude to mask-wearing‡  

 No  55 15 Ref  Ref  

 Yes 65 265 14.95 (7.95 - 28.13) < 0.001 12.25 (6.13 - 24.50) < 0.001

Seasonal influenza vaccination  

 No  90 196 Ref  Ref 

 Yes 30 84 1.29 (0.79 - 2.09) 0.31  

Frequent hand-washing**  

 No  73 128 Ref  Ref  

 Yes 47 152 1.84 (1.19 - 2.85) 0.006 2.06 (1.20 - 3.54) 0.009

Patient-contact time  

 < 6 h per day 26 29 Ref    

	 ≥	6	h	per	day	 94	 251	 2.39	(1.34	-	4.28)	 0.003  

Adverse effects of mask-wearing  

 No  20 44 Ref    

 Yes 100 236 1.073 (0.60 - 1.91) 0.812  

Mask type  

 Cotton-yarn 69 170 Ref    

 Medical 51 110 0.88 (0.57 - 1.35) 0.548  

Boldface indicates p-values of variables included in multivariate analysis. OR, odds ratio; CI, confidence interval; Ref, reference.

*	Mask-wearing	adherence	was	categorized	into	two	groups:	good	adherence	(wearing	the	mask	for	≥	70%	of	patient-contact	
time) and poor adherence (wearing the mask for < 70% of patient-contact time).
# Hospitals are categorized into three levels (Level 1, 2 and 3) according to the magnitude: Level 3 > Level 2 > Level 1.
† We classified respiratory, emergency and infectious disease wards/departments as being high-risk settings for respiratory 

pathogen transmission and the surgical one as being low risk.
‡ It is necessary to wear masks when contacting patients.

** Wash hands after contacting each patient.
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MaskjwearingλandλrespiratoryλinfectionλinλHCWs

Table 4. Predictors of respiratory infection among healthcare workers

Variable Respiratory   Univariate Multivariate 

  infection‡ analysis analysis

  Yes No OR (95% CI) p-value OR (95% CI) p-value

Gender  

 Male 37 39 Ref  Ref  

 Female 125 199 1.51 (0.91 - 2.50) 0.106 2.00 (1.16 - 3.49) 0.013

Age  

 < 30 52 76 Ref    

 30-40 75 101 0.92 (0.58 - 1.46) 0.729   

 > 40 35 61 1.19 (0.69 - 2.06) 0.527 

Hospital level#  

 Level 2 85 115 Ref  Ref  

 Level 3 77 123 1.18 (0.79 - 1.76) 0.415 1.72 (1.09 - 2.72) 0.020

Department†  

 Low risk 33 47 Ref  

 High risk 129 191 1.04 (0.63 - 1.71) 0.879 

Occupation  

 Doctor 82 109 Ref   

 Nurse 80 129 1.21 (0.81 - 1.81) 0.344 

Level of profession  

 Senior 83 128 Ref   

 Intermediate 55 85 1.48 (0.79 - 2.77) 0.218  

 Junior 24 25 1.48 (0.77 - 2.86) 0.238 

Seasonal influenza vaccination  

 No 107 179 Ref  Ref  

 Yes 55 59 0.64 (0.41 - 0.99) 0.046 0.46 (0.28 - 0.76) 0.002

Frequent hand-washing**  

 No 71 130 Ref   

 Yes 91 108 0.65 (0.43 - 0.97) 0.034 

Patient-contact time  

 < 6 h per day 24 31 Ref  

	 ≥	6	h	per	day	 138	 207	 1.16	(0.65	-	2.06)	 0.610	

Mask type  

 Cotton-yarn 89 150 Ref  Ref  

 Medical 73 88 0.72 (0.48 - 1.07) 0.105 0.60 (0.39 - 0.91) 0.018

Mask-wearing adherence*  

 Poor 44 76 Ref  Ref  

 Good 118 162 0.80 (0.51 - 1.24) 0.307 0.60 (0.37 - 0.98) 0.041

Boldface indicates p-values of variables which were included in multivariate analysis. OR, odds ratio; CI, confidence interval; 

Ref, reference. 
‡ Defined as having at least two of the following symptoms simultaneously: fever, cough, sore throat, nasal congestion or rhi-
norrhea.
# Hospitals are categorized into three levels (Level 1, 2 and 3) according to the magnitude: Level 3 > Level 2 > Level 1.
† We classified respiratory, emergency and infectious disease wards/departments as being high-risk settings for respiratory 
pathogen transmission and the surgical one as being low risk.
** Wash hands after contacting each patient. 
*	Mask-wearing	adherence	was	categorized	into	two	groups:	good	adherence	(wearing	the	mask	for	≥	70%	of	patient-contact	
time) and poor adherence (wearing the mask for < 70% of patient-contact time).
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Inλthisλstudy,λfemaleλandλjunior/intermediateλHCWsλhadλ

betterλadherenceλtoλmaskjwearingλthanλtheirλcounterparts,λ

whichλmayλbeλdueλtoλbetterλconsciousnessλofλselfjprotectionλ

ofλ femalesλ andλ junior/intermediateλ HCWsλ whoλ areλ muchλ

moreλ proneλ toλ complyλ withλ theλ hospitalλ infectionλ controlλ

policies.λHCWsλofλ levelλ3λhospitalsλhadλhigherλlevelλofλadj

herenceλ toλ maskjwearing,λ comparedλ toλ theirλ counterpartsλ

inλlevelλ2λfacilities.λhisλmayλbeλdueλtoλtheλstricterλandλmoreλ

completeλregulationsλofλinfectionλcontrolλinλlargerλhospitals.

HCWsλ fromλ highλ riskλ departmentsλ wereλ foundλ toλ haveλ

higherλ levelsλ ofλ adherenceλ withλ maskjwearing,λ comparedλ toλ

theirλcounterpartsλfromλlowλriskλareas.λhisλmayλbeλdueλtoλinj

creasedλawarenessλofλriskλinλtheseλdepartments.λWeλfoundλthatλ

itλdidλnotλmatterλifλtheλstafλmemberλwasλworkingλinλaλhighλorλ

lowλriskλdepartment,λanyoneλwhoλhadλaλ“positiveλattitude”λtoλ

maskjwearingλalsoλhadλgoodλadherenceλwithλmaskjwearing.λInλ

ourλ study,λ participantsλ whoλ reportedλ frequentλ handjwashingλ

wereλalsoλfoundλtoλhaveλgoodλadherenceλwithλmaskjwearing.

Inλ thisλ studyλcloseλ toλ60%λofλparticipantsλ selfjreportedλ

havingλ aλ respiratoryλ infectionλ duringλ theλ inluenzaλ seaj

son.λ Surprisingly,λ thereλ wasλ noλ signiicantλ diferenceλ bej

tweenλratesλreportedλamongλparticipantsλofλhighλriskλareasλ

andλ thoseλ fromλ lowλriskλareas.λhisλindingλsuggestedλ thatλ

healthcareλworkersλworkingλinλlowλriskλareasλhadλtheλsameλ

riskλ ofλ respiratoryλ infectionλ asλ thoseλ inλ highλ riskλ areasλ inλ

Beijingλhospitals.λ

Weλareλunsureλwhyλ femalesλhadλaλhigherλreportedλrateλ

ofλ infectionλ –λ aλ possibleλ explanationλ couldλ beλ thatλ femaleλ

healthcareλ workersλ haveλ closerλ patientλ contactλ thanλ theirλ

maleλcounterparts.λheλlevelλ3λhospitalλrepresentedλtheλhighj

erλriskλofλrespiratoryλinfectionλcomparedλtoλlevelλ2λfacilitiesλ

suggestingλthatλlevelλ3λhospitals,λwhichλhaveλlargerλpopulaj

tionλofλsickλpatients,λareλaλpriorityλ forλmeasuresλ toλprotectλ

healthλcareλworkers.λ

heλcoverageλofλseasonalλinluenzaλvaccinationλisλalwaysλ

ofλconcern,λespeciallyλinλHCWs.12j14λInλthisλsurvey,λweλfoundλ

thatλ 28.5%λ (114/400)λ ofλ participantsλ wereλ vaccinated,λ andλ

seasonalλ inluenzaλ vaccinationλ showedλ aλ protectiveλ efect,λ

underscoringλtheλimportanceλofλseasonalλinluenzaλvaccinaj

tionλforλHCWs.

hisλstudyλshowedλthatλHCWsλwithλgoodλadherenceλtoλ

maskjwearingλwereλatλ lowerλ riskλofλ respiratoryλ infection,λ

whichλindicatesλtheλprotectiveλefectλofλmasks,λalsoλfoundλinλ

previousλstudies.4j6,15λheλprotectiveλeicacyλofλmasks/resj

piratorsλisλprovidedλthroughλaλcombinedλefectλofλtransmisj

sionλblockingλpotential,λtheλitλandλrelatedλairλleakageλofλtheλ

mask/respirator,λandλtheλconsistencyλinλtheλuseλofλmasks/

respirators.λheirλeicacyλisλgradedλonλtheλlevelλofλprotectionλ

theλmaterialλofers,λassumingλaλperfectλitλandλoptimalλcomj

pliance.16λMedicalλmasksλareλdesignedλtoλprotectλtheλenvij

ronmentλfromλrespiratoryλdropletsλproducedλbyλtheλwearer.λ

Researchλstudiesλonλtheλiltrationλandλitλofλmedicalλmasksλ

showλ wideλ variationλ inλ penetrationλ ofλ aerosolλ particlesλλ

(4%λtoλ90%)λandλaλhigherλamountλofλfaceλsealλleakageλwhenλ

comparedλ toλ respirators.17λ heλ itλ ofλ clothλ masks/cottonj

yarnλmasks,λwhichλareλwidelyλusedλinλAsia,λ isλ likelyλtoλbeλ

evenλ looserλ thanλ medicalλ masksλ andλ hence,λ clothλ masksλ

areλlikelyλtoλhaveλaλlowerλlevelλofλprotection,λsuggestedλbyλ

theλhigherλeicacyλofλmedicalλmasksλfoundλinλthisλstudy.λInλ

addition,λreuseλofλclothλmasksλmayλleadλtoλcontamination,λ

whichλaddsλ toλ theλ riskλofλ respiratoryλ infection.λButλ thereλ

areλnoλclinicalλdataλassociatedλwithλclothλmasksλcurrently.

hereλareλaλnumberλofλlimitationsλinλthisλstudy.λFirstly,λ

informationλregardingλvaccineλuptake,λfrequencyλofλmasks/

respiratorsλ use,λ frequencyλ ofλ handλ washingλ andλ casesλ ofλ

respiratoryλ infectionλ wereλ allλ basedλ onλ selfjreport.λ hisλ

studyλ isλ thereforeλ subjectλ toλ problemsλ ofλ recallλ bias,λ andλ

inalλ resultsλ mayλ beλ overestimated.λ Anotherλ limitationλ isλ

thatλweλcannotλcommentλonλwhetherλHCWsλwhoλreportedλ

aλrespiratoryλinfectionλwereλinfectedλinλorλoutλofλtheλhosj

pitalλsetting.λ

Despiteλ theseλ limitations,λ weλ provideλ theλ irstλ quantij

tativeλ estimateλ ofλ maskjwearingλ andλ respiratoryλ infectionλ

amongλHCWsλinλBeijingλduringλtheλ inluenzaλseasonλaterλ

theλSARSλoutbreakλinλ2003.
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