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Updates from WHO on 28 March 2008



Weekly consultation of influenzaWeekly consultation of influenza--like like 
illness reported by GOPC and GP in illness reported by GOPC and GP in 

2007 and 20082007 and 2008
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Types of PPE Used in Healthcare Types of PPE Used in Healthcare 
SettingsSettings

Gloves Gloves –– protect handsprotect hands
Gowns/aprons Gowns/aprons –– protect skin and/or protect skin and/or 
clothingclothing
Surgical masks and respirators Surgical masks and respirators ––
protect mouth/ noseprotect mouth/ nose
Goggles Goggles –– protect eyesprotect eyes
Face shields Face shields –– protect face, mouth, protect face, mouth, 
nose, and eyesnose, and eyes
Optional use:Optional use:

Boots, capBoots, cap





High Risk ProceduresHigh Risk Procedures

BronchoscopyBronchoscopy
Nasal pharyngeal aspirationNasal pharyngeal aspiration
Tracheal tube insertionTracheal tube insertion
Open circuit suctioning Open circuit suctioning 
Use of nebulizers or puffUse of nebulizers or puff
Other cough producing or aerosol Other cough producing or aerosol 
generating proceduresgenerating procedures



AerosolAerosol--Generating ProceduresGenerating Procedures

OSHAOSHA
EndotrachealEndotracheal intubationintubation
Aerosolized or Aerosolized or nebulizednebulized
medication administrationmedication administration
Sputum Sputum 
induction/collectioninduction/collection
BronchoscopyBronchoscopy
Airway suctioningAirway suctioning
++veve pressure ventilation pressure ventilation 
via face masksvia face masks
HighHigh--frequency oscillatory frequency oscillatory 
ventilationventilation



AerosolAerosol--Generating ProceduresGenerating Procedures
Documented increase in Documented increase in 
risk of respiratory risk of respiratory 
pathogen transmissionpathogen transmission

Intubation, CPRIntubation, CPR
BronchoscopyBronchoscopy
Autopsy / surgeryAutopsy / surgery

Controversial / possible Controversial / possible 
increase in risk of increase in risk of 
respiratory pathogen respiratory pathogen 
transmissiontransmission

NonNon--invasive +invasive +veve pressure pressure 
ventilation and ventilation and bilevelbilevel ++veve
airway pressureairway pressure
HighHigh--frequency oscillating frequency oscillating 
ventilationventilation
NebulizationNebulization









Courtesy of CDC (2004)



Order for Removing PPEOrder for Removing PPE

Upon leaving the room, HHS/CDC Upon leaving the room, HHS/CDC 
recommends that PPE be recommends that PPE be removedinremovedin a a 
way to avoid selfway to avoid self--contaminations, as contaminations, as 
follows:follows:

GlovesGloves
FaceshieldFaceshield or gogglesor goggles
GownGown
Respirator or maskRespirator or mask

(OSHA, 2007)



Order for Removing PPEOrder for Removing PPE

1. Remove and 
dispose gloves & 
gown

2. Hand Hygiene
3. Remove and 

dispose cap (if 
worn)

4. Remove goggles
5. Remove respirator
6. Hand hygiene

(WHO, 2007)



Local Recommendations by CHPLocal Recommendations by CHP



MethodsMethods



Fluorescent DyeFluorescent Dye

Fluorescein sodium: 
113.2 mg/mL



Dilution of 10% Fluorescein sodium: 1 in 500



Fluorescent SprayingFluorescent Spraying

1 m

1 m





MeterJetMeterJetTMTM Spray GunSpray Gun

Adjustment for volume of each spray



Pressure regulator

MeterJet Spray Gun Connected to a Pressure Tank



Whole Set UpWhole Set Up



Volume: 2 mL
Pressure applied: 75 psi



Photographic parameters

Camera: Nikon D200 DSLR 
Lens: Nikon ED 28-70 1:2.8D
Shutter Speed: 1.3s
Aperture: f/2.8
ISO Value: 1600
White Balance: 6000K
UV Filter



Image Analyzing Applications



Baseline

Total Coverage : 0.0000%



MethodsMethods
10 Subjects recruited assuming the effect size 10 Subjects recruited assuming the effect size 
was 1.25 and the power was 0.746was 1.25 and the power was 0.746
Fluorescent dye sprayedFluorescent dye sprayed
Sequence A (glove>gown>cap>face Sequence A (glove>gown>cap>face 
shield>goggle>respirator)shield>goggle>respirator)
Sequence B (face Sequence B (face 
shield>goggle>cap>gown+glove>respirator)shield>goggle>cap>gown+glove>respirator)
Remove fullRemove full--gear PPE four timesgear PPE four times

Sequence A (nice and slowly Sequence A (nice and slowly –– 3 minutes)3 minutes)
Sequence A (roughly Sequence A (roughly –– 1 minute)1 minute)
Sequence B (nice and slowly Sequence B (nice and slowly –– 3 minutes)3 minutes)
Sequence B (roughly Sequence B (roughly –– 1 minute)1 minute)

Fluorescence photos taken under UV lightsFluorescence photos taken under UV lights



Nikon D200 DSLR Camera + Nikon ED 28-70 1:2.8D
Shutter Speed: 1/60s; Aperture: f/2.8; ISO Value: 1600 White Balance: auto -3



Fluorescent dyes: 3 strokes applied to head, chest and trunk from 3 feet
Shutter Speed: 1.3s; Aperture: f/2.8; ISO Value: 1600 White Balance: auto -3



Degowning sequence: (A) 
glove>gown>cap>face 
shield>goggles>respirator
Time consumed: Nice and 
slow (3 minutes)



Total Coverage : 0.1528 %



Degowning sequence: (A) 
glove>gown>cap>face 
shield>goggles>respirator
Time consumed: Roughly (1 
minute)



Total Coverage : 0.1612 %



Degowning sequence: (B) face 
shield>Goggles>cap>gown and 
gloves>respirator
Time consumed: Nice and slow 
(3 minutes)



Total Coverage : 0.1875 % 



Degowning sequence: (B) face 
shield>Goggles>cap>gown and 
gloves>respirator
Time consumed: Roughly (1 
minute)



Total Coverage : 0.3415 % 



Degowning sequence: (A) 
glove>gown>cap>face 
shield>goggles>respirator
Time consumed: Nice and 
slow (3 minutes)



Total Coverage : 0.0343 %



Degowning sequence: (A) 
glove>gown>cap>face 
shield>goggles>respirator
Time consumed: Roughly (1 
minute)



Total Coverage : 0.0551 %



Degowning sequence: (B) face 
shield>Goggles>cap>gown and 
gloves>respirator
Time consumed: Nice and slow 
(3 minutes)



Total Coverage : 0.5492 %



Degowning sequence: (B) face 
shield>Goggles>cap>gown and 
gloves>respirator
Time consumed: Roughly (1 
minute)



Total Coverage : 0.6198 % 



Degowning sequence: (A) 
glove>gown>cap>face 
shield>goggles>respirator
Time consumed: Nice and 
slow (3 minutes)



Total Coverage : 0.0126 % 



Degowning sequence: (A) 
glove>gown>cap>face 
shield>goggles>respirator
Time consumed: Roughly (1 
minute)



Total Coverage : 0.0211 %



Degowning sequence: (B) face 
shield>Goggles>cap>gown and 
gloves>respirator
Time consumed: Nice and slow 
(3 minutes)



Total Coverage : 0.0281 % 



Degowning sequence: (B) face 
shield>Goggles>cap>gown and 
gloves>respirator
Time consumed: Roughly (1 
minute)



Total Coverage : 0.4137 % 



Experimental DesignExperimental Design

2x2 factorial design with repeated measures2x2 factorial design with repeated measures
2x22x2

2 factors, each with 2 levels2 factors, each with 2 levels

Factorial designFactorial design
Evaluate effects of 2 independent variables in one Evaluate effects of 2 independent variables in one 
experimentexperiment

Repeated measuresRepeated measures
Same subjects participate in all conditions of an Same subjects participate in all conditions of an 
experimentexperiment



Correlation between sequences, Correlation between sequences, 
carelessness of PPE removal and carelessness of PPE removal and 
percentage of exposures on facepercentage of exposures on face

CarelessnessCarelessness

Nice and Nice and 
SlowSlow RoughlyRoughly

Removal Removal 
Sequence (A)Sequence (A)

0.1528%0.1528% 0.1612%0.1612%

Removal Removal 
Sequence (B)Sequence (B)

0.1875%0.1875% 0.3415%0.3415%



Statistical AnalysisStatistical Analysis

Repeated measures ANOVARepeated measures ANOVA



DiagnosticsDiagnostics

SphericitySphericity (circularity)(circularity)
MauchlyMauchly’’ss test test 
Constant variances of differences between Constant variances of differences between 
any two measurements within a subjectany two measurements within a subject



ResultsResults

3 min nice and slow  
1 min carelessly



ResultsResults

3 min nice and slow1 min carelessly



ResultsResults

Main effectsMain effects
Sequence: pSequence: p--value=0.0031*value=0.0031*
Carelessness: pCarelessness: p--value=0.0070*value=0.0070*

Interaction effectInteraction effect
Sequence*Carelessness: pSequence*Carelessness: p--value=0.1168value=0.1168



ConclusionConclusion
• Use of gloved hands in removing face shield and 

goggle causes substantial contamination on face 
and especially on forehead.

• When the cap was put outside of both face and 
eye protection, less forehead contamination was 
noted.

• Early removal of eye protection and potential 
aerosolization of dyes while removing the gown

• It makes difference when removing PPE carefully.
• Removing PPE carefully in sequence A incur less 

self facial contamination. 
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