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Are all hygiene interventions the same? 
Science driven tips on how to evaluate and 

compare infection prevention driven products



Presentation Objectives

Agenda / Overview

• Introduction / Key Context (chain of infection, infectious dose, microbiome)

• Top Categories / Evidence to Seek:

• Pathogen Reduction (“germ” removal and/or kill)

• Safety / Compatibility: to Humans + to the Environment

• User Experience / Human Factors

• Cost Effectiveness

• Comparative Analysis + Publication Examples

• Conclusions

✓Presentation Purpose is educational – help you evaluate and choose hygiene 
products and intervention practices even more wisely

✓This will be framed to highlight the impact on food safety and US markets overall
✓Concisely summarized – Not fully comprehensive! 

Slide 2 of 37



• Education
• Carleton College, BA in Chemistry
• UCLA, PhD in Organic Chemistry

• Career - Employers
• Clorox (laundry, IP, new tech products)
• Dial (laundry, air care, skin care)
• GOJO (PURELL, hand hygiene, surface 

disinfection, B2B focus)

• Publishing
• >50 co-authored journal publications
• >110 technical conference presentations

• Consulting
• Differentiated new products
• Formulation optimization
• Testing and data creation / evaluation
• Find and develop win-win collaborations
• Presenting / Publishing results 
• Goal = Efficiently, effectively add value

• I usually work for Industry
• Industry is not necessarily bad / biased, 

but… 
• Profit (sustainability) matters

• Personal Biases
• Advanced Science & Improved Public 

Health
• Action
• Collaboration is critical to success
• Peer-reviewed publication process

Biography / Disclosures
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• “Hygiene is the practice of keeping yourself and your surroundings clean, especially 
in order to prevent illness or the spread of diseases.”1

US CDC (Centers for Disease Control & Prevention): 

• “Hygiene refers to behaviors that can improve cleanliness and lead to good health, 
such as frequent handwashing, facial cleanliness, and bathing with soap and water. 
Many diseases can be prevented through proper hygiene practices, such as covering 
your cough and sneezes, washing hands after handling animals, and showering 
before you swim.”2

• “Personal Hygiene” is divided into 7 categories on the CDC website3: “Keeping 
Hands Clean, Nail Hygiene, Facial Cleanliness, Coughing and Sneezing, Foot Hygiene, 
Hair and Scalp Hygiene, Menstrual Hygiene”

References:

1. https://www.collinsdictionary.com/us/dictionary/english/hygiene 

2. https://www.cdc.gov/hygiene/index.html  

3. https://www.cdc.gov/hygiene/personal-hygiene/index.html 

What is Hygiene? 
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https://www.cdc.gov/hygiene/personal-hygiene/hands.html
https://www.cdc.gov/hygiene/personal-hygiene/face.html
https://www.collinsdictionary.com/us/dictionary/english/hygiene
https://www.cdc.gov/hygiene/index.html
https://www.cdc.gov/hygiene/personal-hygiene/index.html


• In Scope = Hand Hygiene + Surface Cleaning / Disinfection; these are 
foundational to infection prevention!

• A “hygiene product” or a “personal care product” are not defined by law

• Out of Scope = Regulatory details
• FDA covers Cosmetics, OTC Drugs, Drugs (All Ingredients on label)

• EPA covers Surface Disinfectants (Active Ingredient + Hazardous Chemicals on label)

• Why Do Hygiene Products Matter? Reduced Risk + Improved Public Health 
Outcomes

• Emphasis on WHAT to do / What to consider…less on HOW / WHY, but all 
recommendations are evidence / science based 

Presentation Scope
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Germs

Where Germs Live

How Germs Get Out

Next Sick Person

How Germs Get In

Germs Get Around

✓ Hand Hygiene and 
Cleaning/ Disinfection

✓ PPE
✓ Personal hygiene
✓ First aid

✓ Immunizations

✓ Education

✓ Treatments

✓ Diagnose and treatment

✓ Hand Hygiene and Cleaning/ 
Disinfection

✓ Personal Hygiene

✓ Infection prevention policies

✓ Food safety

✓ Pest control

✓ Hand Hygiene and Cleaning/ Disinfection 

✓ Personal Hygiene

✓ PPE

✓ Respiratory etiquette

✓ Waste disposal

✓ Hand Hygiene and Cleaning/ Disinfection

✓ PPE

✓ Food safety

✓ Isolation

BREAK THE CHAIN!

BREAK THE CHAIN!
BREAK THE CHAIN!

BREAK THE CHAIN!

BREAK THE CHAIN!

BREAK THE CHAIN!

BREAKING 
THE CHAIN OF 

INFECTION

Reference: Adapted from https://www.cdc.gov/niosh/learning/safetyculturehc/module-2/3.html 
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• The amount of a pathogen that is required to establish an infection is called the “infectious dose.” 

• If a person were to be exposed to exactly one copy of a SARS-CoV-2 virus or a single salmonella
bacterium, it is unlikely they would become infected. 

• The body’s innate immune system (the immune system that does not require identifying specific 
pathogens) has several different layers of activity that would neutralize that one viral or bacterial 
organism.

• Another side to the infectious dose is how much of the pathogen is available to infect you. 

• If the pathogen is in low levels in the area where you are exposed, you are less likely to be 
infected. 

• If the pathogen is available in large quantities, you are more likely to be infected.

Reference: https://www.galaxydx.com/pathogen-infectious-dose-and-the-risk-of-vector-borne-disease-transmission/ 

 

What is “the infectious dose”?
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From Encyclopedia of Food Microbiology (Second Edition), 2014:
 Chapter on Enteropathogenic E. coli, by H. Brüssow, Pages 722-727

• “The infectious dose of a foodborne pathogen is one of the most important factors 
determining the apparent transmission mode and thereby the epidemic characteristics 
of enteropathogens.”

• “For example, ETEC infections (Enterotoxigenic Escherichia coli) have a relatively high 
infectious dose. Human volunteer studies used challenge doses of ≥108 cfu since 
lower ETEC doses resulted in too low and inconsistent attack rates.” 

• “Other enteropathogens have much lower doses. Adults can be infected with 102 cfu 
of Shigella, and the infectious dose of rotavirus for children also is low.” 

• “This difference explains why ETEC is a classical ‘dirty infection’ with a typical fecal–oral 
infection route. Rotaviruses, due to their low infectious dose, display epidemiological 
characteristics of a respiratory infection. Likewise, Shigella infections can literally fly on 
the foot pads of flies, which connected physically with well-separated latrines and 
kitchen in a famous Israeli study and thus blur the fecal–oral transmission mode.”

What is “the infectious dose”?
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https://www.sciencedirect.com/referencework/9780123847331/encyclopedia-of-food-microbiology
https://www.sciencedirect.com/science/article/pii/B9780123847300003888
https://www.sciencedirect.com/topics/immunology-and-microbiology/enteropathogen
https://www.sciencedirect.com/topics/nursing-and-health-professions/escherichia-coli-infection
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/enterotoxigenic-escherichia-coli
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/low-drug-dose
https://www.sciencedirect.com/topics/immunology-and-microbiology/shigella
https://www.sciencedirect.com/topics/immunology-and-microbiology/rotavirus
https://www.sciencedirect.com/topics/nursing-and-health-professions/respiratory-tract-infection
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/foot


Tr
an

si
en

t 
Pa

th
o

ge
n

s

Infectious Dose Level

Baseline Skin Microbiome Level

Touch a public surface Wash Hands

Sk
in

 M
ic

ro
b

io
m

e

Resident Microbiome grows back

Slide 9 of 37



Key Categories to Consider in Evaluating 
and Choosing Hygiene Products
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Skin Health / Surface 

Compatibility

(Maintain, Protect and Repair)

Cleaning + Antimicrobial 

Efficacy

(Surface Microbiology)

User-Acceptance (Aesthetics, 

Feel, Sensory and “Human 

Factors”) 

How & Why Formulation Matters



Log Reduction (aka “log kill”) vs. 
Percent Reduction  

Log 10
Reduction

Percent Reduction 
of Bacteria

1 90%

2 99%

3 99.9%

4 99.99%

5 99.999%

•Multiple ways to measure efficacy:

• In-vitro (e.g., “time-kill”)

• In-vivo (e.g., “HCPHW – HealthCare 
Personnel Hand Wash”)

•Outcome / Epidemiologic Studies

•Test methods matter – ASTM and 
EN are most reliable

Higher log reduction = more efficacious formulation 

Measuring the antimicrobial efficacy of hygiene products
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After Sanitizing = 100 Bacteria (2 log) log

2 Log = 100 Bacteria5 Log = 100,000 Bacteria

Before Sanitizing = 100,000 (5 logs) 
Bacteria
Bacteria 

99.9% Reduction = 
3 Log Reduction

Log Microorganisms Before → Log Microorganisms After = 5 → 2 = 3 Log Reduction 
[(100,000-100) / 100,000] x 100% = 99.9% 

Log Reduction Example
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• Skin (irritation and allergy)

• Eyes

• Inhalation

• Expected Misuse

• Surface Color

• Surface Integrity

• Residual Impact

Consider Acute (immediate) + Chronic (repeated long-term)

Safety / Compatibility
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Reference: https://www.who.int/teams/integrated-health-services/infection-prevention-control/hand-hygiene/monitoring-tools 

https://www.who.int/teams/integrated-health-services/infection-prevention-control/hand-hygiene/monitoring-tools


Slide 16 of 37



3- Does the product 
remain wet long 
enough to kill the 
pathogen?

• Is reapplication 
necessary?

2- How 

quickly does it 

kill prevalent 

pathogens? 

Kill Times Wet Times / Dwell Times

Does it kill the 

most 

prevalent 

pathogens for 

your market?

1-Kill Claims • Safe, nontoxic

• Compatible with surfaces and 

equipment

• Acceptable aesthetics 

• Good cleaner

• Easy to use 

• Environmentally sustainable 

• Economical, Etc…

4-Other Factors

Key considerations for selecting surface sanitizers / disinfectants
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Comparative Analysis
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Many sources of information (sometimes conflicting)
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• Labels (on package + on website + in brochures)

• Technical Bulletin / Product Specification Sheet

• Unpublished Data (via sales typically)

• Webinars

• Conference Presentations

• Journal Publications

Consider the source, the method and the quality / depth of the data and approach!

 

Good Sources of Key Information
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Specific ingredients 
may improve or 

inhibit 
antimicrobial 

efficacy as well as 
surface effects of 

formulations

Effective hygiene products are multifactorial, complex formulations!
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“Our results demonstrate the importance of careful ingredient selection 
and proper formulation when developing ABHRs to maximize 
antimicrobial efficacy.”

How do alcohol-based hand rub (ABHR) actually perform on hands?
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• Method = HCPHW (in-Vivo)

• 2 ml application volume

• Test products = Commercial 
healthcare ABHRs + the WHO 
ABHR for developing countries

• No relationship between 
efficacy and ethanol 
concentration

P=0.77

Reference: Edmonds et. al. Am J Infect Control. 2012 Aug;40(6):521-5. doi: 10.1016/j.ajic.2011.08.016.

“In formulated ABHR products alcohol concentration is not the critical 
determinant of efficacy: formulation matters.”
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Myth:  More Antimicrobial Active Ingredient      
(e.g., alcohol) Always Means Better Kill
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0.5 mL of Hand Sanitizer

1.1 mL of Hand Sanitizer

More Germs Left Behind

>99.9% Germ Reduction

DOSING MATTERS!

BEFORE

NOT ENOUGH AFTER

AFTERTHE RIGHT AMOUNT = Not enough to get you sick

= Enough to get you sick

Infectious Dose = Germ 

Limit You Can Tolerate

ABHR dosing impact example:
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Reference: Alhmidi H, Koganti S, Cadnum JL, Rai H, Jencson AL, Donskey CJ. Evaluation of a Novel Alcohol-Based Surface 
Disinfectant for Disinfection of Hard and Soft Surfaces in Healthcare Facilities. Open Forum Infect Dis. 2017 Mar 25;4(2).



“This comparative study demonstrates the variability in anti-hNoV activity of representative 
surface sanitizers, even those allowed to make label claims based on the cultivable 
surrogate, feline calicivirus (FCV). It also highlights the importance of wiping …There is a 
need for more and better product formulations with demonstrated efficacy against hNoVs…”

Interpret “Norovirus” data and claims carefully!
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3 Essential Interventions to Reduce Pathogens: 

Adding an educational element to the program, 
including simple posters and a cleaning checklist, 
further reduced the germs found in the facility by 
95% compared to the baseline

Significant reduction in germs after 
implementing a three-step hand hygiene 
and surface disinfection program.

Simply placing proven products in prominent 

locations resulted in a 60% reduction of germs 

in the facilities

Labelle et al, Sports Health, 2020

https://journals.sagepub.com/doi/full/10.1177/1941738119877865

We can break the chain!
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Emerging Safety Concerns with “Quats”

“Quit the Quats” program 
emphasizes:
• Human Safety
• Proven Alternatives
• Additional Resources

https://womensvoices.org/cleaning-with-pesticides-quit-the-
quats/#:~:text=Quats%20are%20potent%20skin%20irritants,p
ossibly%20leading%20to%20birth%20defects

https://womensvoices.org/cleaning-with-pesticides-quit-the-quats/#:~:text=Quats%20are%20potent%20skin%20irritants,possibly%20leading%20to%20birth%20defects
https://womensvoices.org/cleaning-with-pesticides-quit-the-quats/#:~:text=Quats%20are%20potent%20skin%20irritants,possibly%20leading%20to%20birth%20defects
https://womensvoices.org/cleaning-with-pesticides-quit-the-quats/#:~:text=Quats%20are%20potent%20skin%20irritants,possibly%20leading%20to%20birth%20defects


• Dispensers (e.g., “bulk soap”)

• Key Moments

• Routine Clean vs. Events / Outbreaks

• Monitoring & Feedback

• What substrate are you cleaning 
surfaces with?

• Proper gloving?

• Managing sick employees?

• Risk modeling?

• Public Health guidance?

Other Big Picture Considerations
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• The CDC Clean Hands Count program is a 
national educational campaign designed to:

–Improve hand hygiene knowledge and 
compliance 

–Address the myths and misperceptions 
surrounding hand hygiene 

–Empower patients, their families and 
visitors to act as patient advocates and to 
work together with their healthcare providers

–Provide Fact Sheets, Brochures, Posters, etc.

–Available in English & Spanish 

Resources are available at https://www.cdc.gov/handhygiene/campaign/index.html
 

CDC Resources Example:
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• Emphasis on Hand Hygiene frequency, 
quality and monitoring in food handling 
and healthcare settings

• 5-Step Structured improvement process

• A “core handwash” for optimal technique

• SaniTwice® and SaniOnce® designed for 
situations away from trusted water

• Many implantation resources, tools and 
videos available to help operators be 
effective and efficient

• Advocate for evidence based FDA Food 
Code improvements

Resources are available at https://handwashingforlife.org/ 

Handwashing for Life NGO Resources Example:
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Conclusions / Key Takeaways

➢ Contaminated hands and surfaces play a significant role in the chain of infection 
of several diseases 

➢ Hand hygiene and surface sanitization / disinfection are important preventive 
measures to break the chain of infection

➢ Assess your situation, risks and needs thoughtfully

➢ Not all hand antiseptics and surface disinfectants are equal: formulation matters 
for efficacy and outcome performance

➢ In-Vivo (on real human skin) is a must for hand hygiene product selection

➢ Dosing / usage volume matters (more = infection risk reduction)

➢ Learning how to wisely select hand hygiene and surface sanitizers/ disinfectants 
is an important step in reducing infectious disease

➢ Solutions Exist: Seek / Demand the Evidence and Experts for Recommendations
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Thanks!

Questions +
Discussion

------------------------
ArbogastJim5@gmail.com

+1-330-329-9865

Advice, Info & Connections / 
Referrals gladly accepted!

mailto:ArbogastJim5@gmail.com
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