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Background

• Medical doctor and Ph.D. from Copenhagen 

University

• Chief Medical Officer in Sani Nudge
• Chair of the Danish Council for Better Hygiene

• Worked with hand hygiene compliance for the 

last seven years

• Podcast: The Hygiene & Infection Prevention 

Network
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https://podcasts.apple.com/dk/podcast/hygiene-infection-prevention-network/id1532420506
https://podcasts.apple.com/dk/podcast/hygiene-infection-prevention-network/id1532420506


The importance of 
hand hygiene

Infections and antimicrobial resistance present a major 
threat comparable in scale to climate change.

CDC: Practicing HH is a simple yet effective way to 
prevent HAIs.

WHO: Performing HH at the right moments is the most 
effective way to prevent HAI.

The Lancet Respiratory Medicine, Editorial. Antimicrobial resistance-what can we learn from climate change? Lancet Respir Med. 2016 Nov;4(11):845.  
Centers for Disease Prevention and Control. Hand Hygiene in Healthcare Settings. https://www.cdc.gov/handhygiene/ 
World Health Organization, WHO Patient Safety. WHO guidelines on hand hygiene in health care : a summary. 2009. https://apps.who.int/iris/handle/10665/70126 Marco Bo Hansen



The effects of 
hand hygiene

Patient safety: Fewer infections
• Length-of-stay (5-10 days per infection)
• Medication 
• Re-operation
• Isolation regimen
• Readmission (30%)

Staff safety: Fewer infections
• Safer working environment
• Decreased absenteeism 
• Less family members infected (influenza, norovirus, etc.) 

Costs: x3 for patients with HAI

Knudsen AR, et al. Effectiveness of an electronic hand hygiene monitoring system in increasing compliance and reducing healthcare-associated infections. J Hosp 
Infect. 2021 Sep;115:71-74.

Guest JF, et al. Modelling the annual NHS costs and outcomes attributable to healthcare-associated infections in England. BMJ Open. 2020 Jan 22;10(1):e033367.

Rahmqvist M et al. Direct health care costs and length of hospital stay related to health care-acquired infections in adult patients based on point prevalence 
measurements. Am J Infect Control. 2016 May 1;44(5):500–6. 
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The science of compliance
Tremendous opportunity to elevate patient care through 
improved HHC:

• The average HHC of HCWs is 30-40%
• Before patient contact: 21%
• After patient contact: 47% 

• Improvements is difficult to sustain.

Centers for Disease Prevention and Control. Hand Hygiene in Healthcare Settings. https://www.cdc.gov/handhygiene/
Erasmus V, et al. Systematic review of studies on compliance with hand hygiene guidelines in hospital care. Infect Control Hosp Epidemiol 2010;31:283-94.
Gould D, et al. Measuring handwashing performance in health service audits and research studies. Journal of Hospital Infection 2007;66(2): 109–115.
Gould D, et al. Interventions to improve hand hygiene compliance in patient care. Cochrane Database Syst Rev. 2017 Sep 1;9(9):CD005186. Marco Bo Hansen



Influential factors 
associated with HHC

1. Time constraints and busyness (stress factor, 
cognitive load)

2. HH as self-protection (gloves and perception)

3. Awareness of being watched (Hawthorne 
effect)

4. Converting knowledge into action, and changing 
intention into behavior (system 1 and 2)

5. Availability and placement

6. Social pressure and role modelling (culture, 
management support)

7. Skin irritation
8. Knowledge

Sands M, et al. Determinants of hand hygiene compliance among nurses in US hospitals: A formative research study. PLoS
One. 2020; 15(4): e0230573.
Squires JE, et al. Understanding Practice: Factors That Influence Physician Hand Hygiene Compliance. Infect Control Hosp 
Epidemiol. 2014 Dec;35(12):1511-20.
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HHC in healthcare during the pandemic
What have we learned?

• Many organizations reported a decrease in HHC. 

• Time constrains, business, self-protection, 
leadership played a role.

• HHC is not given! Behavior and culture are dynamic 
variables and differs from organization, ward, 
person. 

Huang F, et al. Covid-19 outbreak and health care worker behavioral change toward hand hygiene practices. J Hosp Infect. 2021:27–34.
Stangerup M, et al. Hand hygiene compliance of healthcare workers before and during the COVID-19 pandemic: A long-term follow-up study. Am J Infect Control. 2021 Sep;49(9):1118-1122.
Williams V, et al. Impact of COVID-19 on hospital hand hygiene performance: a multicentre observational study using group electronic monitoring. CMAJ Open. 2021 Dec 14;9(4):E1175-E1180.
Wang Y, et al. Compared hand hygiene compliance among healthcare providers before and after the COVID-19 pandemic: A rapid review and meta-analysis. Am J Infect Control. 2021 Dec 7;S0196-6553(21)00792-6.
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Hand hygiene compliance of healthcare workers before and during the 
COVID-19 pandemic: A long-term follow-up study 
Publication: American Journal of Infection Control. 2021;S0196-6553(21)00430-2. 

Fig. Hand hygiene compliance of the healthcare workers by 
periods (phases 1, 2, and 3)

Results
HHC was significantly lower in the pre-pandemic follow-up period 
(46% vs 58%, P<.0001) and in the follow-up period during COVID-
19 (34% vs 58%, P<.0001) compared with the intervention period 
with feedback (phase 1).

Conclusion
Despite the COVID-19 pandemic, the HHC of the healthcare 
workers significantly decreased over time once the data 
presentation meetings from management stopped. The Sani 
Nudge solution helps staff to focus on hand hygiene. 



Thinking is to humans as 
swimming is to cats; they can 
do it, but they’d prefer not to 

“
Nobel prize winner – Daniel Kahneman

We fall back into old routines 
and habits
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More of the same?

We invest too many resources in 
explaining and teaching our colleagues 
and patients because…

…we believe that behaviour change is 
primarily about changing people's 
attitudes.

But knowledge and will are not 
enough.

Actions must be prioritized over 
attitudes.
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We need to be better 
at documenting what 
works – and what we 
should do less of
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Make hand hygiene 
fun, again.
In an ideal world, HCWs base their decisions 
on scientific evidence and best practice. 
However, in clinical practice, human behavior
is not that simple, and decisions are often 
affected by cognitive and emotional biases, 
especially when decisions are made under 
stress.  
One way to address biases is to use nudging 
to modify a person's behavior toward the 
desired endpoint.

Marco Bo Hansen



Increasing interest for electronic hand 
hygiene monitoring systems (EMS)
• Healthcare systems acknowledge the value of EMS

• COVID-19 has emphasized the need and showed the way

• Part of the automation and digitalization agenda

• Hospitals need tools that automate the data collection for them and 
provide easy-to-read and actionable compliance information

• Healthcare systems are facing an increasing pressure from 
accreditation bodies to measure and document hand hygiene 
compliance as part of quality assurance

• Healthcare organizations are starting to use EMS as part of the 
WHO’s multimodal strategy for HH improvement

National Patient Safety Goal: Monitoring of Hand Hygiene. Goal 7- 07.01.01. Comprehensive AccreditationManual for Hospitals Standards FAQs. Joint 
Commission website. http://www.jointcommission.org/ Marco Bo Hansen



Increased focus on EMS by WHO

"WHO is particularly attentive to encourage 
innovations, such as non-touch dispensers, automatic 
monitoring systems…."

"WHO strongly recommends hand hygiene as a key 
performance indicator and a minimum requirement for 
IPC programs in all countries."

National Patient Safety Goal: Monitoring of Hand Hygiene. Goal 7- 07.01.01. Comprehensive AccreditationManual
for Hospitals Standards FAQs. Joint Commission website. http://www.jointcommission.org/ Marco Bo Hansen



Nudges: We all need some 
help occasionally 

Marco Bo Hansen



Any aspect of the choice 
architecture that alters people's 
behavior in a predictable way 
without forbidding any options 
or significantly changing their 
economic incentives" 

“
Thaler and Sunstein 

Nudging
Subtle changes to the design of the environment without 
restrictions

Marco Bo HansenThaler, R.H. and C.R. Sunstein, Nudge improving decisions about health, wealth, and happiness. 2008, New Haven, Conn: Yale Univ. P.
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Nudging in public 
Systematic review

Marco Bo Hansen

Tzikas A et al. A systematic review of nudges on hand hygiene against the spread of COVID-19. J Behav Exp Econ. 2023 Aug; 105: 102046.
Published online 2023 May 30. doi: 10.1016/j.socec.2023.102046

Conclusion: Nudging interventions in proper hygiene and prevention practices, such as 
hand hygiene, have shown promising results and can be a crucial practice against the 
spread of COVID-19.

Nudging interventions that were effective: 
• Used messages to communicate the risk of a possible infection
• Contained threatening messages
• Conveyed feelings of disgust
• Stressed social norms, positive behaviors, or feelings of comfort and well-being.

Core findings: Nudging interventions such as messages, images, posters, visual cues, 
olfactory cues, directional arrows, footprints, handprints and accessibility have been 
effective in several settings. 
Mixed results were presented, especially regarding the gender-related content of the 
material, while the emotion-based content (i.e. a smiling emoticon) had a partial positive 
effect.
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Biases in hand hygiene behaviour🧠

14 biases identified as contributors to non-
compliance. 

‘Present bias’ is a particularly important: 
Overweight immediate costs relative to future 
benefits. 

HH is the immediate costs (time consumption, dry 
and scratching skin, smell of hand sanitizer), but 
the benefits are delayed (avoiding HAIs). 

Nudging is one way to address biases by modifying 
a person's behaviour towards the desired endpoint.

Thaler, R.H. and C.R. Sunstein, Nudge improving decisions about health, wealth, and happiness. 2008, New Haven, Conn: Yale Univ. P.
Caris, M.G., et al., Nudging to improve hand hygiene. Journal of Hospital Infection, 2018. 98(4): p. 352-358.
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Behavioral Design 
in healthcare

Nudging

Feedback
Marco Bo Hansen



Light-guided nudging and data-driven performance feedback improve 
hand hygiene compliance among nurses and doctors 
Publication: American Journal of Infection Control. 2021 Jun;49(6):733-739. 

Results
Both the doctors and nurses improved the hand hygiene compliance 
significantly with light-guided nudging and data-driven performance 
feedback in combination. 

Conclusion
• Hand hygiene compliance of doctors and nurses significantly 

improved with EMS solutions.  
• EMS provides hospitals with an effective tool to improve hand 

hygiene compliance with only limited efforts. 
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Intelligent Nudging
Ability to react to low compliance 
scores in your facility at your fingertips. 
Activate visual nudging in wards that 
struggles and track how it impacts the 
compliance score. Save time and 
respond fast to outbreaks. 
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A digital team empowerment
platform

o Non-disruptive to workflow

o Trustworthy data

o Easy to understand and use

I work with interfaces leveraging nudging theory to 
make data interesting, and reliable and that surface 
actionable insights so teams can make informed 
decisions to improve compliance. 

Marco Bo Hansen



Data insights Different 
levels

Marco Bo Hansen Marco Bo Hansen



A digital team empowerment
platform

o Non-disruptive to workflow

o Trustworthy data

o Easy to understand and use

EMS interfaces leverage nudging theory to make 
data interesting, reliable and surface actionable 
insights so teams can make informed decisions to 
improve compliance. 
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Individual Motivation
Just like fit-bit for your hand hygiene compliance.

Set goals and empower staff to understand and 
compare their compliance score with co-workers.
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New results! 

Publications:
J Hosp Infect. 2023 May;135:179-185.doi: 10.1016/j.jhin.2023.02.017. Epub 2023 Mar 17.

A University hospital used EMS to improve the hand 
hygiene compliance significantly (figure). 

The number of HABSI cases was significantly reduced: 

• Control period: 14 cases per 10,000 patient days

• Intervention period: 4 cases per 10,000 patient days

• Incidence rate difference of -9 per 10,000 patient 
days (95% CI, -16 to -2, P=0.01). 

The highest effect was seen on S. aureus.
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Clinically meaningful results

Publications:
1. American Journal of Infection Control. 2020;49(6):733-739. Link
2. American Journal of Infection Control. 2020;48,8:S56-S57. Link
3. American Journal of Infection Control. 2020;48(5):527-533. Link
4. Journal of Hospital Infection. 2021;S0195-6701(21)00214-0. Link
5. Antimicrobial Resistance & Infection Control. 2021;10,130. Link
6. PLoS One. 2021 Sep 20;16(9):e0257684. Link

2. Infections
Protects patients and healthcare workers by reducing healthcare-acquired 
infections4.

1. Hand Hygiene
Ensures the highest standards by doubling the 
healthcare organizations’ HH levels1-3. 

A cost-effective investment for the management and 
an essential tool in the COVID-19 and infectious disease 
toolbox1-6.

Period Control 1

Jul 2018 – Jan 2019

Control 2

Jul 2019 – Jan 2020

Intervention

Jul 2020 – Jan 2021

Patients treated, no. 815 877 823

Incidence rates of HABSI 

per 10,000 patient days 14.7 19.1 0

P-value 0.008* 0.003** Ref.

3. Absenteeism
Creates a safe and less stressed working environment by reducing staff 
absenteeism (short-term sick leave)5.

Marco Bo Hansen

https://pubmed.ncbi.nlm.nih.gov/33186676/
https://www.sciencedirect.com/science/article/abs/pii/S0196655320303941
https://pubmed.ncbi.nlm.nih.gov/31635879/
https://pubmed.ncbi.nlm.nih.gov/34058262/
https://aricjournal.biomedcentral.com/articles/10.1186/s13756-021-00974-z
https://pubmed.ncbi.nlm.nih.gov/34543324/


Cost-Benefit
• Net benefit: £33,800-2.4 million

• If the reduction in HAIs is ≥3%, the cost of the EMS would be offset by the 
ensuing cost-reductions.

• For every £1 spent by the hospital on the EMS, they save ≥£1.10

Guest JF et al. Modelling the costs and consequences of reducing healthcare-associated 
infections by improving hand hygiene in an average hospital in England. BMJ Open. 2019 Oct 
1;9(10):e029971.

Assumptions

• Probability of adult inpatients acquiring an HAI: 4.7%

• HAI prevalence of front-line HCWs : 1.72%

• Hand hygiene improvement: 20%

• HAI reduction using EMS: 5-25%

• EMS cost: £1.5

The use of EMS affords 
the NHS a cost-effective 
intervention
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Nudging study in AJIC

Publications:
Am J Infect Control. 2023 May 18;S0196-6553(23)00362-0. doi: 10.1016/j.ajic.2023.05.006. Online ahead of print. Marco Bo Hansen
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Marco Bo Hansen
MD, PhD

Kolding University Hospital, 
Denmark

Winner of the National Hygiene 
Award or their success with the 
Sani Nudge solution

Let’s connect!

LinkedIn: Marco Bo Hansen

Twitter: @marcobohansen

Instagram: @marcobohansen
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