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Learning Objectives
  Review the evidence supporting 

Alcohol-Based Hand Rub (ABHR) 
use in healthcare settings.

  Compare and contrast test 
methods used to evaluate ABHR.

  Review the key variables which 
influence the efficacy of ABHRs.

  Review the key variables which 
influence hand hygiene 
compliance.

2

3 4

WHO Guidelines on Hand Hygiene  
in Health Care

5

PIDAC:  Best Practices for Hand Hygiene

6

Use of Alcohol as                
a Skin Antiseptic
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7

How does alcohol kill bacteria?

8

Skin Antiseptic Activity of  
Short-Chain Alcohols

Adapted from: Rotter M et al. 1977. Mitt. D. Österr. San. Verw. 78:170-172. 

SHORT-CHAIN ALCOHOLS ARE HIGHLY EFFECTIVE AT 
REDUCING TRANSIENT MICROFLORA ON THE SKIN

RF =  Reduction Factor

9

Resident and Transient Flora

10

Methods to Evaluate the 
Efficacy of Alcohol-
Based Hand Rubs

11

ASTM E1174:  
Healthcare Personnel Handwash

Endpoints:

ASTM E-1174-06: Standard test method for evaluation of the effectiveness of healthcare personnel or consumer handwash formulations. 12

EN1500:  
Hygienic Hand Rub Overview



Things You Never Thought of Related to Hand Hygiene Performance and Compliance ���
Dr. William Jarvis, Jason & Jarvis	


A Webber Training Teleclass	


Hosted by Paul Webber   paul@webbertraining.com	

www.webbertraining.com	


3	


13

Expert Opinions on  
Hand Hygiene Test Methods

WHO Guidelines on Hand Hygiene in Health Care (2009) 

CDC Guideline for Hand Hygiene in Health-Care Settings (2002) 

“Hand Hygiene Research Agenda”…
“Develop new protocols for evaluating the in vivo 

  efficacy of agents, considering in particular 
  short application times and volumes that reflect 

  actual use in HC Facilities”

14

Unresolved Issues and Next Steps

15

Achieving Clinical 
Benefit  With 
Alcohol-Based               
Handrubs  

16

Achieving Clinical Benefit with ABHRs:   
Whole Systems Model

- Reduced Pathogen Transmission
- Reduced Infections

- How
- When
- How Often

- Kill
- Spectrum of Activity

??? ???

17 18

Factors Influencing ABHR                  
Antimicrobial Efficacy:
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19

Concentration Dependence of the          
Activity of Short-Chain Alcohols

Adapted from: Rotter et al. 1977. Mitt. D. Österr. San. Verw. 78:170-172. 

EFFICACY OF ALCOHOL-IN WATER SOLUTIONS 
INFLUENCED BY ALCOHOL CONCENTRATIONS.

20

Influence of ABHR Formulation
 ABHR formulations often contain:

–  Alcohol
– Water
–  Thickeners

  Ingredients create specific attributes:
–  Skin tolerance, skin moisturization, aesthetic properties                       

(e.g., skin feel, fragrance)
–  Enable specific delivery formats (rinse, gel, foam)

 Specific ingredients may improve or inhibit 
antimicrobial efficacy of ABHR formulations

–  Buffering Systems
–  Secondary Actives

–  Surfactants
–  Secondary Actives

21

In vivo ABHR Efficacy: Formulation has a 
Greater Influence than Alcohol Concentration

P=0.77

Edmonds, S.L., Macinga, D.R., Mays-Suko, P., Duley, C., Rutter, J., Jarvis, W.R., Arbogast, J.W. AJIC 2012;40:521-5. 

IN FORMULATED ABHR PRODUCTS ALCOHOL CONCENTRATION IS NOT THE 
CRITICAL DETERMINANT OF EFFICACY:  FORMULATION  MATTERS

22

Does Product Form Influence Efficacy? 

BMC Infect Dis. 2010;10:78 

CJIC. 2011;26:21 

23

Influence of Product Form on in vivo ABHR  
Efficacy: Meta-Analysis

Edmonds SL. et al. Abstract. The Influence of ABHR Product Format on In Vivo 
Efficacy: A Meta-Analysis. APIC's 39th Annual Educational Conference & 
International Meeting, San Antonio, TX. June 2012 

META-ANALYSIS:  NO SIGNIFICANT 
DIFFERENCES BASED ON ABHR FORM

24

Recommendations Regarding  
ABHR Application Volume

WHO Guidelines on Hand Hygiene in Health Care (2009) 

CDC Guideline for Hand Hygiene in Health-Care Settings (2002) 

PIDAC Best Practices in Hand Hygiene in Health-Care Settings (2010) 
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25

Audience Poll:

 Is ABHR efficacy dependent 
upon how much I apply to 
my hands?

26

Healthcare Workers’ Perceptions                       
of ABHR Application Volume

3/4 of HEALTHCARE WORKERS DO NOT BELIEVE  
APPLICATION VOLUME INFLUENCES EFFICACY

N = 174

27

Influence of Application Volume  
on in vivo ABHR Efficacy

Macinga D. et al.  App. Environ. Microbiol. 2011; 77:8588. 28

…But how long are healthcare workers  
willing to spend sanitizing their hands?

N = 174

Most common answer = 5 seconds!

29

In vivo ABHR Efficacy at  
More Realistic Volumes

Food and Drug 
Administration 
Requirement

Edmonds, SL., et al. AJIC 2012;40:521-5. 

Application 10 log reductions
2 ml application volume 

30
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31

Factors Influencing 
Hand Hygiene Compliance

32

Reasons Reported by Healthcare Workers for Lack of 
Adherence with Hand Hygiene Recommendations

Pittet D. et al. Emerging Infectious Diseases. 2001;7:234. 

33

Multimodal Strategies for Successful 
Promotion of Hand Hygiene

 WHO Hand Hygiene Guidelines on Hand Hygiene in Health Care. 2009. 

Multimodal strategy Minimum criteria for implementation

1A. System change: alcohol-based 
handrub

Bottles of alcohol-based handrub positioned at the point 
of care 
in each ward, or given to staff

1B.
System change: access to safe 
continuous water supply and 
towels

One sink to at least every 10 beds
Soap and fresh towels available at every sink

2. Training and education

All staff involved in the test phase receive training during 
Step 3
A programme to update training over the short-, medium- 
and 
long-term is established

3. Observation and feedback
Two periods of observational monitoring are undertaken 
during 
Steps 2 and 4

4. Reminders in the workplace
“How to” and “5 Moments” posters are displayed in all test 
wards (e.g., patients’ rooms; staff areas; out-patient/
ambulatory departments)

5. Institutional safety climate

The chief executive, chief medical officer/medical 
superintendent 
and chief nurse all make a visible commitment to support 
hand hygiene improvement during Step 3 (e.g., 
announcements and/or formal letters to staff)

34

Impact of a Multimodal  
Hand Hygiene Program
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Increased Alcohol Use Fewer Infections 

Pittet D et al. Lancet. 2000;356:1307-12. 

35

ABHR Product Attributes Which Can  
Influence Compliance

Skin tolerability  Feel and aesthetics

36

Impact of ABHR Acceptance on Hand 
Hygiene Frequency

Boyce JM et al.   5th Decennial Conference on HAIs, March 2010  Abstr # 270

  Prospective evaluation of a new ABHR formulation 
conducted in a SICU and on a general medical ward

  Hand hygiene frequency monitored using electronic 
counters
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37

Product Acceptance & Clinical 
Effectiveness

  The “best” ABHR are those that achieve at least a threshold             
of antimicrobial efficacy while optimizing product acceptance 
elements to ensure maximum product usage

  Product efficacy can be outweighed if products are not 
accepted by healthcare workers
–  Lower compliance may result in increased infection rates

  The most efficacious product is not necessarily the most 
effective (Semmelweis)

  The importance of product acceptability is noted in both the            
CDC and WHO Hand Hygiene Guidelines

Boyce, J. M. and Pittet, D.. 2002. MMWR Recomm. Rep. 51:1-45.
World Health Organization. WHO Guidelines for Hand Hygiene in Health Care. 2009;7:202.
Larson, E. et al.. American Journal of Infection Control. 2006;34: 627-35.
The Joint Commission Center for Transforming Healthcare(2010). Hand Hygiene Project: Best Practices from  Hospitals 
Participating  in the Joint Commission Center for Transforming Healthcare Project. 

38

Impact of Product Dispensing on 
Compliance

*Larson et al. 2005. Am J Crit Care. 14:304-11.
*Scheithauer et al. 2011. Hyg. Med. 36:496.

39

Influence of Dispenser Type on Hand 
Hygiene Frequency

Larson EL., et al.  Am J Crit Care 2005;14:304 40

How Accurate is Visual Monitoring of 
Hand Hygiene Compliance?

41

Electronic Monitoring of Hand Hygiene (HH) 
Compliance May be Much More Accurate

Armellino D., et al., CID 2012;54:1-7.	
 42

Advantages of Electronic or Video Monitoring of 
Hand Hygiene (HH) Compliance
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43

Achieving Clinical Benefit with ABHR:   
Whole Systems Model

- Reduced Pathogen Transmission
- Reduced Infections 

- How
- When
- How Often 

- Kill
- Spectrum of Activity 

- Efficacy
- Skin Compatibility (Tolerance)
- Feel/Aesthetics (Acceptance) 

- System change
- Education
- Monitoring + Feedback 

- Placement
- Reliability
- Output 

44

Open Questions and Future Research

45

Conclusions
  ABHRs should be considered from a whole system 

approach to maximize clinical effectiveness
  Formulation matters

–  Efficacy should be judged on in vivo Health Canada 
performance criteria and not on only alcohol content or 
dry time 

  Dispenser output matters
– When evaluating in vivo data, the test volume relative to 

dispenser output is critical
  Product acceptance and tolerability is critical                     

to driving compliance
–  End user trials of both formulations and dispensers 

should be conducted to aid in purchasing decisions

http://www.webbertraining.com/schedulep1.php 

09 October  (FREE - WHO Teleclass - Europe) 
 IMPLEMENTING INFECTION CONTROL THROUGH A PATIENT 
 SAFETY PARTNERSHIP APPROACH IN AFRICA 
 Julie Storr, World Health Organisation, Geneva 

17 October  (FREE  Teleclass) 
 THE ROAD TO CIC CERTIFICATION: GETTING STARTED AND 
 WORKING TOWARD SUCCESS 
 Dr. Kathryn N. Suh, The Ottawa Hospital, and Prof. Ruth M. Carrico, University of Louisville 

24 October  INFECTION CONTROL CONCERNING MRSA IN A LOW-ENDEMIC AREA 
 Prof. Bjørg Marit Andersen, Oslo University, Norway 

30 October  (South Pacific Teleclass) 
 THE ROAD TO CIC CERTIFICATION: GETTING STARTED  AND 
 WORKING TOWARD SUCCESS 
 Liz McDonald, Melzies School of Health Research, Australia 
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Major research and policy interests  for  CREM  are:
Treatment and disinfection of water for drinking:

Microbiological quality of potable and recreational 

waters:

Survival and inactivation of foodborne pathogens:

Antibiotic and germicide resistance: 

Standard methods:

 

New models for water disinfection; comparative 
disinfection kinetics; low cost solutions for field 
use; point-of-use devices; appropriate 
technologies for developing countries.

 Microbial fate and transport; rapid 
detection of pathogens; microbial indicators of 
water quality; sources of contamination; effects of 
stressors and competition on survival of 
pathogens in water; biofilms and their control; 
novel methods for testing chronic aquatic toxicity.

 

Pathogen survival on fruit, vegetables and dairy 
products; decontamination in processing facilities; 
rapid methods for detection; safety of food 
preservation and presentation techniques, 
including modified atmosphere packaging; 
irradiation of foods to inactivate pathogens; 
guidelines for preventing spread of foodborne 
infections.

Evaluating 
antibiotic and germicide resistance in bacteria; 
environmental pressures for development of such 
resistance. 
 

 Development of standardized 
protocols; organization of collaborative studies of 
test methods; their presentation to standards-
setting bodies for consideration; participation in 
standards-setting organizations - AOAC 
International, ASTM International, Canadian 
General Standards Board (CGSB), Canadian 
Standards Assoc. (CSA), Comité Européen de 
Normalisation (CEN), NSF International and the 
International Organization for Standards (ISO).

Envi ronmenta l  surv iva l  o f  pathogens:   
Development and application of quantitative 
methods to study the influence of environmental  
factors on the ability of pathogens to survive on 
porous and non-porous materials indoors. 

Biomedical waste treatment modalities:

Survival and transport of pathogens and micro-

bial indicators in wastewaters and soils:

Role of air in spread of infections: 

Application of molecular methods to the field of 

environmental microbiology:

Handwashing and its role in infection control:

Disinfection & sterilization in health-care:

Physicochemical and biological factors in 

inactivation of pathogens:

 Review 
of available technologies; optimization, testing 
and validation of methods; monitoring tech-
niques.

 Ground 
water contamination; efficiency of treatment of 
point source (sewage) and non-point source 
(storm water) pollution; application of biosolids to 
lands.

The role of 
climatic conditions on the survival of microorgan-
isms in aerosols to explain seasonality of disease 
outbreaks; comparative survival of different 
pathogens to assess potential for air-borne 
spread; air quality and sampling; air decontami-
nation.

 Rapid methods for 
the isolation, identification and enumeration of 
viable microorganisms from environmental 
samples including slow growing organisms such 
as mycobacteria.
                

 

Compliance, protocols, products, prevention of 
microbial transfer to and from hands; in vitro, ex 
vivo and in vivo model systems for testing 
antiseptics. 

 Safe 
and effective use of germicides; infection control; 
reprocessing of medical devices; environmental 
control; biological indicators for novel systems 
and processes; formulations safe for human 
health and the environment. 

 Environmental fate; 
disinfection; validation of industry processes in 
the pharmaceutical, healthcare and allied 
industries; investigations, development and 
optimization of novel inactivation processes; 
interaction of pathogens with microbial communi-
ties, including biofilms; understanding the effects 
of environmental stressors.

Centre for Research onEnvironmental MicrobiologyCentre de recherche enmicrobiologie environmentale
Faculty of Medicine
University of Ottawa

451 Smyth Rd.
Ottawa, Ontario, Canada K1H 8M5

http://environmental-microbiology.ca
crem@uottawa.ca
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