
”AHEAD”	– a	consolidated	framework	for	behavioural infectious	risks	in	acute	care
Dr. Lauren Clack & Prof. Hugo Sax, University Hospital Zurich, Switzerland

A	Webber	Training	Teleclass

Hosted	by	Martin	Kiernan			martin@webbertraining.com
www.webbertraining.com

1

humanlabⓏ.org

”AHEAD” – a consolidated framework for 
behavioural infectious risks in acute care

Lauren Clack, PhD
Prof Hugo Sax, MD

humanlabZ.org
Department of Infectious Diseases and Hospital Epidemiology

University Hospital Zurich, Switzerland

Part 1

Hosted by Martin Kiernan     martin@webbertraining.com

www.webbertraining.com October 25, 2018

1

hugo.sax@usz.chhumanlabⓏ.org 

2

No competing interests to declare
Funded by Swiss National Science Foundation 

[grant 32003B_149474 to Prof Sax]



”AHEAD”	– a	consolidated	framework	for	behavioural infectious	risks	in	acute	care
Dr. Lauren Clack & Prof. Hugo Sax, University Hospital Zurich, Switzerland

A	Webber	Training	Teleclass

Hosted	by	Martin	Kiernan			martin@webbertraining.com
www.webbertraining.com

2

hugo.sax@usz.chhumanlabⓏ.org 

3
• Look at patient care as a continuum producing multiple 

behaviour-related infectious risk moments for patients
• Appreciate the importance of moments with low individual 

risk for healthcare infections, but important cumulative 
risk due to their frequent occurrence

• Get to know an observation-based taxonomy for 
classifying infectious risk moments 

• Learn about how an international panel of experts 
evaluated the risk of infectious outcomes following 
specific infectious risk moments

• Consolidate these building blocks in a comprehensive 
framework on infectious risks in acute healthcare
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University Hospital Zurich
[900 beds-all inclusive]

University of Zurich
ETH Zurich

Mountains :)
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Infectious Risk Moments
(IRM)
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Jay Forrester. Counterintuitive Behavior of Social Systems; 1995. www.clexchange.org

Systems Thinking
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Infectious Risk Moments

Safe behaviour?

Yes

No

No infectious risk

Infectious risk
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Human factors
Human factors is the scientific discipline 
concerned with the understanding of 
interactions among humans and other 
elements of a system, and the profession 
that applies theory, principles, data and 
methods to design to optimise human well-
being and overall system performance.
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30-70% of healthcare-associated infections are preventable.

Schreiber PW, et al. ICHE 2018

Still…
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risk = f [frequency x impact]
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LOW likelihood of infection x HIGH frequency = high RISK

HIGH likelihood of infection x LOW frequency = high RISK

hugo.sax@usz.chhumanlabⓏ.org 

16

Method: Indirect observations of HSE using head-camera 
in trauma ICU 
Results:
▪ Filmed and coded 300 minutes of care (8 nurses, 2 

physicians) in ICU
▪ 4,222 hand-to-surface exposures (1 HSE every 4.2 

seconds)
▪ 291 transitions from outside to inside the “patient zone”
▪ 117 (61%) of colonisation events and 7 (2.3%) infection 

events 
occurred after HCWs touching their own body. 

▪ Hand hygiene: 14/191 (5%) before colonisation events; 
3/217 (1%) infection events (!!!)

HSE definition: contact resulting in bi-directional exchange of 
microorganisms between hand and the touched surface

Head camera study > hand-to-surface exposures (HSE)
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What we learned:
►Microorganisms potentially transmitted via hands 

from outside to inside the patient’s direct 
environment once every 1.01 minutes

► Frequent transition from HCW to patient
► Hand hygiene is much lower in transmission-relevant 

moments than we thought
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Structured taxonomy of infectious risk moments
INFORM
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kappa=.75

Interobserver match
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Structured observations

53.77 hours of structured observations 
(31.25 hours of active care) 

1,338 IRMs | 566 unique IRM →71 main categories

Average IRM density per active care hour: 
• 42.8 overall
• 34.9 intensive care
• 36.8 medical
• 56.3 emergency ward
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25.8% of IRM potential transmission of pathogens to a critical site 
143 IRMs (65.90%) involved the lack of disinfection of a device or object prior to patient contact

Transmission vectors → patient 

Hands, 596.

Gloves, 457.

Medical 
devices, 

115.

Mobile 
objects, 102.

Invasive 
devices, 53. HCW 

clothing, 15.

45%  

34%  

9%  
8%  4%  1%  
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What did we learn?

Challenge the “patient zone” concept 

Moving healthcare items between patients with suboptimal/missing disinfection 

Observations were independent of rules

Hands (bare and gloved) are still the most common transmission pathway

Using the INFORM taxonomy could hence be employed in additional settings, 
regardless of local guidelines 
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But what does that mean?
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ask microbiology
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Conclusions: Recognising the heterogeneity in study designs, the available 
evidence suggests that pathogen transfer to HCPs occurs frequently. More 
systematic research is urgently warranted to support targeted and 
economic prevention policies and interventions. 

Wolfensberger A, et al. ICHE 2018
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ask microbiology

ask experts
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• 3 online survey rounds among global experts (microbio, ID, IPC)

• Feedback of mean ratings and expert comments between rounds

• 52 care scenarios of observed IRMs 

• 6 sections: hands, gloves, medical devices, mobile objects, invasive 
procedures, and additional moments. 

• Likelihood of patient colonisation and infection scale from 0 to 5 (high) 

• Expert ratings were plotted against frequencies of IRMs observed during 
actual patient care resulting in a risk index 

Modified Delphi 
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Alexander Friedrich, Andie Lee, Andrea Grisold, Andreas Voss, 
Anita Huis, Anne Bialachowski, Bina Rubinovitch, Birgit Waitschies, 

Caroline Marshall, Caroline Quach, Charles Frenette, 
Christina Vandenbroucke- Grauls, Dale Fisher, Elisabeth Presterl, 

Ester Solter, Florian Salm, Heiman Wertheim, Ina Willemsen, 
Jan Kluytmans, Jean-Cristophe Lucet, John Ferguson, 

Jonas Marschall, Joost Hopman, Lindy Ryan, Margreet Vos, 
Mary Vearncombe, Patrice Savard, Rainer Gattringer, Rhonda Stuart, 

Sebastian Lemmen, Silvio Brusaferro, Simone Scheithauer, 
Susan Fitzgerald, Tobias Kramer, Uga Dumpis, Yehuda Carmeli, Yves 

Longtin 

A big thank you!
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…

Scenarios from structured observations
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…

52 scenarios from structured observations
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Physicians
47%

Nurses
39%

Microbiologists
14%

Infection 
prevention

55%Microbiology
25%

Infectious 
diseases

20%

Europe
68%

Americas
20%

Western 
Pacific
13%

Experts
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colonisation infection

Mean expert ratings

Consensus was achieved for 92 of 104 items (88.5%) 

Colonisation  2.68 (95% CI, 1.73–2.02) 
Infection        2.02 (95% CI, 0.97–3.24)

To critical sites:                    colonisation 2.88                 infection 2.51
To noncritical patient sites:  colonisation 2.39 (p=.001)   infection 1.31 (p<.0005) 

p<.00005
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colonisation infection

Risk = Frequency x Impact

bad!

bad!
good!

good!
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colonisation infection

Risk index of the 52 scenarios
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What did we learn?

Concerning the source of pathogens, average ratings for 
likelihood of colonisation were highest among scenarios 
where mobile objects (3.12), gloves (2.98), and medical 
devices (2.92) were the sources of pathogens, whereas 
ratings for likelihood of infection were highest among 
scenarios where gloves (2.78), the patient’s own intact 
skin (2.59) and the healthcare worker’s own body or 
clothing (2.21) were the source of pathogens. This last 
finding is of particular interest, given that the patient’s 
own body may be an often-overlooked source of 
pathogens. 
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Videoreflexive ethnography

Sneak-peek for Part 2.

The behavioural determinants of IRM
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Jasmina Bogdanovic 
Lauren Clack
Stefan Kuster
Tanja Manser 
Simone Passerini 
Peter Werner Schreiber
Manuela Scotoni
Aline Wolfensberger
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43Thank you for listening!
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