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• Risk assessment
• Guidelines and regulations



Observational (OMS) HH recording 
and the Hawthorne effect

• Pitfalls
– Behaviour bias ( Hawthorne effect ) 
– Only one shot 
– Low number of opportunity 
– Auto questionnaire ( doubt on quality record )
– Time consuming and costly ( Million Euros !!) 
– Do no allow in the time of work evaluation of interventions 

taken to improve HH 
• Benefits

– It precisely analyse risk exposure +++ and HHO +++ (such 
as video) 



What OMS observational studies 
can highlight ?  

Estimate HHOs in general
medical wards and emergency 

departments. These data can be used as 
denominator estimates to calculate hand 

hygiene compliance
rates when product utilization data are 

available.



ARH compliance using HOW2 
and alcohol consumption/HR

ICSHA 3 : 
French objectives in AHR/Day/patient

According to HOW2 Critical care are 120 AHR/day/patient 
and medical ward 71/Day/patient



HH AR solution usage

• Alcohol consumption (ordered) 
– Very good maker for evaluation of intervention in one place (Base line) 

(one ward for example). “Dynamic evaluation”
– Easy working International marker

• But
– Correlation with “Observation” is moderate
– Bias  “order # use”
– Misuse
– Do not allow evaluate use at the point of care
– Do not allow to identify individuals  behaviour
– Baseline too low : it should be at least X 3 (60 ml/p/D)

• Hopes in the future
– Usable to evaluate HH compliance with HOW2 data



Innovative technical solutions

• Without Real Time Location System (RTLS)
– Main objectives

• Measure real HH solution at the point of care *
• Remote control HH monitoring **

– Benefits
• Allows Real time surveillance **
• Allows evaluating IC intervention in real time **
• Evaluate the quality of HH ( Volume) 
• ID of Patient (Room) **
• Robust */**
• Costless   *

– Pitfalls
• No ID of HCW
• Records the act ( volume ) only not the compliance except  if 

associated with calculated HHO
• No risk assessment (targeted HH )  



Non RTLS : electronic bed side or 
individual  dispensers (1)  



Non RTLS : electronic bed side or 
individual  dispensers (2)



Non RTLS - Bracelet Sensor 



Innovative technical solutions

• Real Time Location System (RTLS)
– Main objectives

• Measure real HH solution at the point of care 
• Remote control HH monitoring 
• HWC ID for behavioral studies and intervention 
• Measure HH compliance (Beacon / Antenna at bedside = opportunity)

– Benefits
• Allows Real time surveillance  (HH and solution consumption) 
• Allows evaluating Infection Control intervention in real time 
• Evaluate the quality of HH (Volume) 
• ID of HCW and Patient (Room) 

– Pitfalls
• Expensive X 10 ( Non RTLS)
• Some have batteries (active badges) 
• ID of HCW
• Accuracy variable (especially when several HCW in the room) 
• Modestly robust and maintenance needed (Hotline) 
• No risk assessment (targeted HH )  



Real Time Location Systems 

• Technical support 
– RFID passive/active 
– UHF, IR,US
– WIFI, ZigBee



Real Time Location Systems 



Wifi/ZigBee RTLS with Alcohol sensor



Automated HH monitoring 
pitfalls



Passive RFID RTLS systems
MHT 1.0 Kit



Passive RFID RTLS systems
MHT 1.0 Kit



Passive RFID RTLS systems 
MHT 2.0 mobile Kit

Objective-Reduce the cost 
Solution-Only One antenna

Objective-mobile reusable
Solution-adhesive antenna

Objective-improve HH
Solution-reminders  



Reporting data



MHT 2.0 Dashboard



Alcohol consumption last 3 month

Volume consumed : number of hit X 3 ml (Experimental data )
Volume calculated : number of bottle of 250ml used as recorded 
by the system



Time distribution of HH activity 
as record by AHR



Consumption / Compliance 
7 days

Compliance:
Number of good entry and good exit on the 

total number of entry and exit 

AHR solution consumption : 
volume/Rub  by HCW



HWC Flow trace

Care pathway with good entry for one HWC last 24 hours



System surveillance and 
maintenance
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What automated HH monitoring 
highlighted ?

Measuring the Hawthorne effect 

RTLS HH monitoring records twice more when auditors are visible



What automated HH monitoring 
highlighted ?

Measuring the Hawthorne effect

Strong positive correlation 
between observation and 
automatic hand hygiene 
monitoring . Observation 
report twice more AHR than 
the electronic recording 
system. 



What automated HH monitoring 
highlighted? 

Monitoring 24/24 7/7

MD: 70% 

Nurses : 38 % 

Assistant Nurse 16% 

Housekeeping 20% 

3 years of RFID Real-Time Continuous monitoring before approaching the patient 

STM assay



What automated HH monitoring 
highlighted ?
Monitoring 24/24 7/7

Feedback via an automated system was associated with improved hand hygiene 
performance in the short term.



What automated HH monitoring 
highlighted ? 

HH is an individual behavior













What automated HH monitoring 
highlighted ? 

HH is an individual behavior



What automated HH monitoring 
highlighted ? 



What automated HH monitoring 
highlighted ? 



What automated HH monitoring 
highlighted ?

HH behavior of HCW studies and understanding

• Explicit and implicit measures of risk perception to categorized HWC 
behavioral attitudes toward hand hygiene. A Djire, C Magnin, S Boudjema, 
P Brouqui and I Regner . 2018. 

Conscience du danger
(associé au danger)

Sous-estime le danger 
(Associé a la sécurité)
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• 7 studies 2015
– Most study are of poor quality
– Studies at lower bias showed only a small increase of HH compliance
– Studies a moderate risk of bias showed rapid and sustained increase of HH compliance
– One RCT showed a 6.8 % increase in HH compliance

Is automated HH monitoring 
enhancing HH disinfection ? 

Review 2015

Overall compliance in the 
intervention arm was 6.8% (2.5%–
11.1%; Pp.002) higher than in the 

control arm.



Is automated HH monitoring 
enhancing HH disinfection ?

Feedback 

Hand hygiene is an individual behavior and evaluation can’t be that of a group , an hospital or a nation….  



Is automated HH monitoring 
enhancing HH disinfection ? 

Nudges as an actor to change behaviors

Activating injunctive norms may be a promising approach



Is automated HH monitoring 
enhancing HH disinfection ? 

Nudges as an actor to change behaviors

• Nudges based on cognitive biases that 
play a role in hand hygiene, and 
displayed as posters, could provide an 
easy, inexpensive measure to increase 
use of alcohol based hand rub. 

• When applying nudges to change 
behavior, it is important to identify 
the right nudge for the right audience.
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Is automated HH monitoring 
reduce HAI ?
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How automated HH monitoring 
perceived by HCW ?  

Recommendations for effective 
implementation of A HH 
monitoring:
Addressing accuracy issues before 
implementation and transparent
communication with frontline HCP 
about the intended use of the 
data.

Innovative technologies should be 
developed to address HCWs’ perceptions. 

It is crucial to highlight much information 
from HCWs about the nature of 
technologies although some criticisms about 
monitoring system depend on more 
structural causes.



I think it's good, because at least we know who does 
what, who washes his hands or are not washed... At 
first, what was good is that we had shown us the true 
path. After we do not do it anymore because we have 
not the time, but that's good, because it serves. It's 
good to know.”

[CT] Do you perceive it as 
something rather 
negative, positive? -
[Noelle]No, it's positive. 
And on the contrary, it 
pushes us to... -[CT] Is it 
stimulating? –[Noelle] It's 
stimulating, yes

“-We wear tags and there are antenna tags at 
ground level; we walk on the floor and 
everything... So, we thought: could this be 
carcinogenic?”

[PP] And do you understand how it 
works, you understand the logic of 
this screen?-[Julia] Yes, it was well 
explained to us. How I perceive it... 
it's a beautiful wallpaper!”

“-So  honestly  the  screen,  I'm  
not  even  paying  attention  to  
it.  I  don‘ t even  look  at  it 
anyway, so... he can show me 
that I made 70% or 20%, anyway, 
for me it doesn't matter. Because  
anyway,  I  think  it  was  wrong... 

-It's spending a lot of public money ... Personally I think that instead of that, they 
would having done better to add staff, it would have been perhaps more useful ! 
Because it costs, right, that crap...”
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The future of automated HH 
monitoring

• Impact on HAI
– Needs large multicenter RCT studies but much more easily 

achievable than using observation
• Risk assessment

– Action target to high risk transmission
• Identification
• Development of interactive tools

– MHT/PSR

• Guidelines and regulations
– Universal tool to monitor hand disinfection at bedside / 

compliance
– Need to be recommended by scientific societies and public 

health authorities  



● Prélèvements : lors des toilettes, sur 18 aides-soignants et 22 infirmiers

1- Directement sur les mains, à l’entrée du soignant dans la chambre

2- Sur les gants après 10 minutes de soins

3- Sur les gants après désinfection à l’alcool

4- Sur les gants après 20 minutes de soins (si soins excédant 20 minutes)

● Identification par MALDI-TOF 

● Extraction de l’ADN et identification des C.difficile par PCR

Nous avons prélevés sur les gants les 
zones les plus souvent oubliées lors du 
lavage 



Une diversité de micro-organismes sur les mains 
et les gants des soignants 

- 100 micro-organismes identifiés sur 
les mains et les gants des soignants 

- 92% des micro-organismes 
identifiés sont pathogènes 

- Principalement des staphylocoques 
coagulase négative = bactéries 
commensales de la peau 

Diagramme représentant les micro-organismes 
identifiés sur les mains et les gants des soignants 
selon leur incidence 



Les gants sont contaminés par les germes des 
patients ou de leur environnement 

Dans 14 cas : 

Les mains des soignants sont stériles avant l’entrée 
dans la chambre 

Les gants sont contaminés après 10 minutes de soins 

Les gants sont contaminés par les germes du patient ou 
de son environnement

Tableau représentant l’état de contamination des gants lorsque 
les mains et les gants après désinfection sont stériles 

- Les gants sont stériles après désinfection à l’alcool  



Les mains des soignants sont contaminées 

Dans 9 cas :

- Les mains et les gants sont contaminés 
- Les bactéries identifiées correspondent à la 

flore commensale de la peau 

Tableau représentant l’état de contamination des mains et des 
gants lorsque les gants après désinfection étaient stériles 



Les mains des soignants sont contaminées 

Dans 9 cas :

- Les mains et les gants sont contaminés 
- Les bactéries identifiées correspondent à la flore 

commensale de la peau 
- Des bactéries similaires sont identifiées sur les 

mains et sur les gants 

Les soignants ont pu contaminer leurs gants 
eux-mêmes

Tableau représentant l’état de contamination des mains et des 
gants lorsque les gants après désinfection étaient stériles 



Les gants sont contaminés lors des soins

72,5% des 
gants 
contaminés



Une désinfection à l’alcool efficace 

-Après 10 minutes de soins, 72,5% 
des gants sont contaminés

-80% des ces gants ont été 
efficacement désinfectés à l’alcool  

-La désinfection à l’alcool, une 
alternative au changement de 
gants ? 

Diagramme représentant l‘état de contamination des gants après 
désinfection à l’alcool. En bleu, les gants stériles. 

Gants stériles 
après 
désinfection 















IMPLICIT ASSOCIATION TEST PREDICTS PHYSICIANS’ HAND HYGIENE BEHAVIOR: MERGING

COGNITIVE PSYCHOLOGY AND ELECTRONIC MONITORING

RUNNING TITLE: IMPLICIT ATTITUDES AND HYGIENE COMPLIANCE

FANYU HUANG, MARCO BRESSAN, MARJORIE
ARMANDO, STÉPHANE DUFAU, PHILIPPE

BROUQUI,ISABELLE RÉGNER
Direction :

Pr. PHILIPPE BROUQUI
Pr. ISABELLE REGNER



COMMENT LE TEST 
D’ASSOCIATIONS 

IMPLICITE (TAI) ENTRE 
EN JEU DANS NOTRE 

ÉTUDE ?

• Les gens n’expriment pas toujours le ‘fond de leurs 
pensées’ lorsqu’ils sont questionnés ouvertement sur leurs 
opinions :

o Soit leurs réponses sont 
influencées par un biais de 
désirabilité sociale 

o Soit ils ne sont pas en mesure de le 
faire

• Le test d’Associations Implicite (testant la mémoire 
sémantique) démontre des divergences entre pensées 
conscientes et non-conscientes de manière plus 
convaincante que les méthodes explicites (questionnaires 



Ex : Le premier TAI a été créé pour mesurer l’association entre le sexe d’un individu et sa 
prédisposition pour les lettres ou les sciences.

HOMMES
-

SCIENCES

FEMMES
-

LETTRES

Le test d’association implicite (TAI) a été fait pour mettre en 
évidence l’association entre des idées automatiques.



Un écran avec un mot ou une image au centre  qu’il faut associer a des termes 
situer en haut de l’écran



• Evaluer chez les soignants la perception individuelle du risque de 

transmission croisée des agents pathogènes hospitaliers

Objectif Principal

• Explorer les intentions comportementales des soignants vis-à-vis de 

l’hygiène des mains à travers le TAI  (Test Association Implicite)

• Comparer les résultats du TAI à un questionnaire d’hygiène des mains

• Etudier la corrélation des résultats du TAI avec la déclaration par les 

soignants et la mesure automatisée de la compliance de l’hygiène des 

mains.

Objectifs Spécifiques



TAI Risque

Sécurité
(préférence pour sécurité)

• TAI Risque

• Evalue la prise de 
risque, « négatif ça veut dire 
que tous les soignants sont 
prudents »

• D-score (score final), moyenne 
globale -0.64 (-1.25 ; - 0.01) ET : 
0.27

2. Analyse des TAI (mesures implicites)







Findings: Actual compliance was higher among physicians 
than other HCWs. Self-reported objective and subjective 
knowledge were opposite predictors of compliance. Most 
importantly, higher compliance was observed among 
physicians with stronger automatic associations between 
themselves and hand hygiene (β =0.37, p<0.001) and stronger 
automatic associations between risk and hand contact (β =-
0.27, p=0.001). 
Conclusion: Our findings revealed the importance of 
identifying automatic attitudes to achieve a deeper 
understanding of hand hygiene behaviours. 



Thank you for attention
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