
Diving Deep Into Your 
Environmental Hygiene Program

Carol Calabrese, RN, BS, T-CSCT, CHESP, CIC

Calabrese Consulting Services



2

Disclosure
Faculty

• Carol Calabrese, RN, BS, T-CSCT, CHESP, 
CIC

No conflict

Commercial Support: None
Sponsorship: None



3

Learning Objectives 

• Identify key considerations in the process of 
disinfectant selection

• State 3 Properties of an Ideal Disinfectant

• State the different types of 
cleaning/disinfecting in the Surgical Suite

• Review cleaning of Point of Care devices
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Terminology

• Antimicrobial – capable of killing microorganisms. Does not specify 
the type or quantity of pathogens killed

• Bactericidal – capable of killing bacteria. See label for specific claims

• “cidal” versus “static”
• “cidal” claims means that the product is capable of killing the organism – i.e., 

bactericidal kills bacteria

• “static” means it prevents the growth – i.e., fungistatic prevents the growth 
of fungi

• Fungicidal – capable of killing fungi. See label for specific claims

• Germicidal – older term meaning the same as antimicrobial

• Virucidal – capable of killing viruses. See label for specific claims

• Sporicidal – capable of killing bacterial spores. See label for specific 
claims
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Key Terminology

• ATCC – American type culture collection. Standard samples of organisms that are 
used for testing. The ATCC number is unique for a bug ensuring that future testing 
is done against the same sample

• Bloodborne pathogen compliant – per OSHA’s Bloodborne Pathogen Standard -
capable of killing HIV and HBV OR TB Claim. US specific claim. Not used in Canada.

• Epidemiology – the study of the spread of disease

• FIFRA – Federal Insecticide, Fungicide and Rodenticide Act. A US law that grants 
authority to EPA to register pesticides including antimicrobials

• Hospital disinfectant– Kills staph (Gram positive), pseudomonas (Gram negative)

• Infection Prevention and Control– policies and practices to prevent or control the 
spread of disease

• Microorganisms – single cell organisms too small to see with the naked eye

• Pathogen – Any organism capable of causing disease in people

• Pesticide – anything capable of killing other things. May be single cell organisms or 
insects
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Chain of Infection

How to Break A Chain of Infection – bogspot.com
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Polling Question

• What level of disinfection is needed in an 
operating room?

A) Sanitizing

B) High Level Disinfection (HDL)

C) Low/Intermediate 



8https://pubmed.ncbi.nlm.nih.gov/21664533
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Levels of Hygiene

Levels of Hygiene 

Category Description Log Reduction 

Sterilization Kills all pathogens, including spores    6 

Disinfection  

(High Level) 

Kills all vegetative pathogens    6 

Disinfection 

(Intermediate) 

Kills Mycobacterium 

tuberculosis/non-enveloped viruses 

   6 

Disinfection (Low 

Level) 

Kills vegetative bacteria, larger 

viruses and fungi 

   6 

Sanitizing  

(Food Contact) 

Kills high percentage of vegetative 

bacteria 

   5 

Sanitizing  

(Non-Food Contact) 

Kills high percentage of vegetative 

bacteria 

   3 

Cleaning Removes dirt; unrelated to pathogen 

reduction 

   NA 
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Disinfectant Timeline

Cell Phone History timeline | Timetoast timelines
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Regulatory and Guiding Organizations

• Food and Drug Administration - US agency responsible medical devices and their 
care, including disinfection and sterilization (also responsible for hand sanitizers)

• Centers for Disease Control and Prevention - publishes guidance documents on 
disinfection and sterilization, which impacts governmental regulations that follow

• The Joint Commission –TJC surveys and accredits facilities to receive federal 
reimbursements

• Environmental Protection Agency (EPA)
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Clarification of Tuberculocidal 
• CDC clarified their view on this point in their 2004 HICPAC Guidelines for 

Environmental Control in Healthcare (Sehulster 2004, p 73).

• “A common misconception in the use of surface disinfectants in health-care 
settings relates to the underlying purpose for use of proprietary products labeled 
as a “tuberculocidal” germicide. Such products will not interrupt and prevent the 
transmission of TB in health-care settings because TB is not acquired from 
environmental surfaces. The tuberculocidal claim is used as a benchmark by which 
to measure germicidal potency. 

• Because mycobacteria have the highest intrinsic level of resistance among the 
vegetative bacteria, viruses, and fungi, any germicide with a tuberculocidal claim 
on the label (i.e., an intermediate-level disinfectant) is considered capable of 
inactivating a broad spectrum of pathogens, including much less resistant 
organisms such the bloodborne pathogens (e.g., hepatitis B virus [HBV], hepatitis C 
virus [HCV], and HIV). 

• It is this broad spectrum capability, rather than the product’s specific potency 
against mycobacteria, that is the basis for protocols and OSHA regulations 
indicating the appropriateness of using tuberculocidal chemicals for surface 
disinfection.”
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Effect of Disinfectants on 
Microorganisms 

^Resistant
* Sensitive

Adapted from Rutala et al. ICHE 2014;35(7):862
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OSHA Amendment 1997 
• However, in February 1997, OSHA amended 

its policy and stated that EPA-registered 
disinfectants labeled as effective against HIV 
and HBV would be considered as appropriate 
disinfectants “. . . provided such surfaces have 
not become contaminated with agent(s) or 
volumes of or concentrations of agent(s) for 
which higher level disinfection is 
recommended.” 

2008 Guideline for Disinfection and Sterilization Healthcare Facilities
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Multi-disciplinary Committee

• Infection Preventionist

• Environmental Services

• Director Operating Room 

• Employee Health

• Purchasing
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Pro’s and Con’s of Disinfectant 
Categories
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Phenolics

Bactericidal, 

tuberculocidal, 

fungicidal, virucidal

Inexpensive (in 

dilutable form)

Non-staining

Not flammable

EPA registered

Not sporicidal 

Absorbed by porous 

materials and irritate 

tissue

Depigmentation of 

skin caused by 

certain phenolics

Hyperbilirubinemia
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Quaternary Ammonium
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Sodium Hypochlorite

• Bactericidal, tuberculocidal, fungicidal, 
virucidal

• Sporicidal – effective against C. difficile

• Fast acting 

• Inexpensive (in dilutable form)

• Non-flammable

• Unaffected by water hardness

• Reduces biofilms on surfaces

• Relatively stable (e.g., 50% reduction in 
chlorine concentration in 30 days)

• Used as the disinfectant in water 
treatment

• EPA registered

Advantages Disadvantages

Rutala, Weber; Am J Infect Control 2019
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Hydrogen Peroxide
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Peracetic Acid
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Balancing Tradeoffs

High 
Efficacy

High Safety

Low Safety

Low 
Efficacy

Quat-
Alcohols/Solvents

Phenolics



23

Properties of an Ideal Disinfectant

1. Broad spectrum

2. Fast acting 

3. Remains wet 

4. Unaffected by environmental factors 

5. Non-toxic and non-irritating to the user 

6. Compatible with surfaces 

7. Persistence

8. Easy to use

9. Acceptable odor 

10. Economical

11. Soluble in water 

12. Stable

13. Cleaner

14. Nonflammable
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Centers for Disease Control
Table 2. Properties of an ideal disinfectant 

• Broad spectrum: should have a wide antimicrobial spectrum 

• Fast acting: should produce a rapid kill 

• Not affected by environmental factors: should be active in the presence of organic matter (e.g., 
blood, sputum, feces) and compatible with soaps, detergents, and other chemicals encountered 
in use 

• Nontoxic: should not be harmful to the user or patient 

• Surface compatibility: should not corrode instruments and metallic surfaces and should not 
cause the deterioration of cloth, rubber, plastics, and other materials 

• Residual effect on treated surfaces: should leave an antimicrobial film on the treated surface 

• Easy to use with clear label directions 

• Odorless: should have a pleasant odor or no odor to facilitate its routine use 

• Economical: should not be prohibitively high in cost 

• Solubility: should be soluble in water 

• Stability: should be stable in concentrate and use-dilution 

• Cleaner: should have good cleaning properties 

• Environmentally friendly: should not damage the environment on disposal 

Guideline for Disinfection and Sterilization in Healthcare Facilities (2008) Revised 2017
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Ideal Disinfectant Characteristics

Updated HICPAC/CDC Guidance for Selection of an Ideal 

Disinfectant  - Infection Control and Hospital 

Epidemiology  (Vol. 35, No.7 (July 2014), pp. 855-865)

OSF Critical Requirements for Surface Disinfectants

Kill Claims for the most prevalent healthcare pathogens Effectiveness; Broad range; EPA-registered; Residual kill

Fast Kill times and acceptable wet contact time to ensure proper 

disinfection of non-critical surfaces and patient care equipment
Kill time; Evaporation rate

Safety Safety in use; Hazard level;  Material compatibility

Ease of Use
Single product, same application at all facilities; Shelf life; 

Odor; Different packaging options

Other Factors - manufacturer support; overall cost Support/education; Cost in use/value
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Properties of an Ideal Disinfectant

• Broad spectrum

– Should have a broad spectrum of kill, including kill 
claims for all pathogens that are common causes of 
HAIs and outbreaks

• Fast acting

– Should have a rapid kill and short kill/contact times 
listed on the label

• Remains wet

– Should keep surfaces wet long enough to meet 
listed kill/contact times with a single application
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Properties of an Ideal Disinfectant

• Not affected by environmental factors
– Should remain active in the presence of organic matter (e.g., 

blood, body fluids) and compatible with soaps, detergents, and 
other chemicals encountered in use.

• Non-toxic
– Should be non-irritating to users, visitors, patients and other 

healthcare workers. Should not induce allergic symptoms 
(especially asthma, eye irritation, and dermatitis). The toxicity 
ratings for disinfectants are danger, warning, caution, and none.  
Ideally choose products with the lowest toxicity rating.  

• Surface compatibility
– Should be compatible with common healthcare surfaces and 

devices.
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Properties of an Ideal Disinfectant

• Persistence
– Should have sustained antimicrobial activity or residual 

antimicrobial effect on the treated surface.

• Easy-to-use
– Should be available in multiple forms, such as wipes 

(large and small), sprays, pull tops, and refills; directions 
for use should be simple and contain information about 
required personal protective equipment.

• Acceptable odor
– Should have an odor deemed acceptable by users and 

patients.
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Many Lists
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Candida auris
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Product Labels

https://www.epa.gov/pesticide-registration/list-k-antimicrobial-products-registered-epa-claims-against-clostridium
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Master Labels

• EPA Registration number

• Active ingredients

• Cautions

• First aid

• Environmental Hazards

• Claims – Non- FIFRA

• Claims – FIFRA 

• Usage claims

• Directions for Use
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Emerging Viral Pathogen
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One Step or Two Steps

• One step = detergent/disinfectant

• Two step = Clean with detergent followed by 
the disinfectant
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Dry Time vs Contact Time
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Safety
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NIOSH
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Tools

• Ready – to – use (RTU)

• Dilutable

• Disposable cloths

• Reusable cloths

• Disposable wipes

• Buckets

• Flat mops vs string mops
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Reusable Cleaning Cloths
Study Demonstrated:

• 93% of reusable cleaning cloths 
contained pathogenic bacteria

• Typical laundering practices 
were not sufficient to remove 
microbial contaminants

• Microfiber cloths were more 
likely to have higher 
contamination levels after 
laundering

• Reusable cleaning towels may 
spread contaminants
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Study Demonstrated:

• 93% of reusable cleaning 
cloths contained 
pathogenic bacteria

• Typical laundering 
practices were not 
sufficient to remove 
microbial contaminants

• Microfiber cloths were 
more likely to have higher 
contamination levels after 
laundering

• Reusable cleaning towels 
may spread contaminants
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Polling Question

• What is Quat Binding?

A) When the cleaning cloths get tangled up

B) When the positive charged quats are attracted 
and absorbed into the negative charged cloths or 
rags

C) When the Quat chemistry is not diluted 
properly
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Quat Binding

Quat binding occurs 
when the (+) charged 
quats are attracted 
and absorbed into (-) 
charged rags or cloths 
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John Boyce, MD

Microfiber wipers, 
cotton towels, and 
1 of 2 types of 
disposable wipes 
soaked in a Quat 
disinfectant 
revealed significant 
binding of the 
disinfectant.
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High Touched Surfaces

T. Link et al. / American Journal of Infection Control 44 (2016) 1350-5
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Role and Responsibility

Alice Guh, MD, MPH1 , Philip Carling, MD2 , Environmental Evaluation Workgroup3 , December 2010 
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U of Iowa
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Turnover
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Terminal 

• AKA – End of Day 

Operating room cleaning procedures | Health Facilities Management

https://www.hfmmagazine.com/articles/3249-operating-room-cleaning-procedures
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AORN

Terminal cleaning and disinfecting
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Enhanced

• This is for after known cases with an Multi-
drug resistant organism (MDRO)
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Scheduled

• Sinks

• Ventilation ducts & grilles

• Refrigerators & ice machines

• Clean & soiled storage areas

• Sterile storage areas

• Corridors, including stairwells and elevators

• Privacy curtains

2021 AORN Guidelines
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Scheduled Cleaning

• Walls and ceilings

• Pneumatic tubes and carriers

• Sterilizers

• Sterilizer service access rooms

• Unrestricted areas (e.g., lounges, waiting 
rooms, offices)

• Environmental services closets

2021 AORN Guidelines
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Pre-Op



54flinthillsvascular.com

http://www.flinthillsvascular.com/new-custom.html
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Personal Protective Equipment

Commercial Cleaning for Medical Facilities Seattle Metro area
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Processes

• Perimeter

• Center

Environmental Cleaning Procedures | Environmental Cleaning in RLS | HAI | CDC

https://www.cdc.gov/hai/prevent/resource-limited/cleaning-procedures.html


57ServiceMaster TBS Blog
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Floors

• Floors are disinfected between cases and end 
of day

• End of day, floors can be flooded or mopped

• Reminder: all disinfectants leave a residue

• Floors should periodically be 
stripped/burnished, a neutral cleaner applied 
and then disinfected. 
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Equipment Maintenance

• Daily inspection

• Method of replacement/repair
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What  You Should Not See
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What  You Should Not See
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Management of the Environment

• Temperature – 68 ̊ - 75 ̊

• Relative Humidity – lower 20% - 30% no 
higher than 60%

• Air exchanges – 15 ACH

Conditioning for the Environment of Critical Care Hospital Operating Rooms (ashrae.org) -
2019

https://www.ashrae.org/technical-resources/ashrae-journal/featured-articles/conditioning-for-the-environment-of-critical-care-hospital-operating-rooms
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Temperature Range

Operating Room - Temperature | Ambulatory | Environment of Care EC | The Joint Commission

https://www.jointcommission.org/standards/standard-faqs/ambulatory/environment-of-care-ec/000001274/
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AAAHC

AORN eGuidelines+ (aornguidelines.org)

https://aornguidelines.org/searchresults?page=1&q=temperature%20and%20humidity#:~:text=AAAHC%20Standards%20-%20Ambulatory%20Health%20Care%2010.I.K.7.%20Temperature%2C,and%20air%20pressure%20controls%20follow%20nationally%20recognized%20guidelines
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Validation

California Department of Public Health - State of California

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiowcCf6t_YAhUG7awKHWE7DdAQjB0IBg&url=https://www.cdph.ca.gov/Programs/CHCQ/HAI/Pages/EnvironCleanMonitoringCleaning.aspx&psig=AOvVaw08ImGmDFRFbtHWN2M0lKQb&ust=1516307066924888
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How to Use the Data
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Point of Care Devices

• Thermometer

• Glucometer

• INR

• Blood Pressure Cuffs
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Summary

• There is more to the cleaning and disinfecting 
process than most people know about

• It is important to monitor cleaning and 
disinfecting

• Roles and responsibilities help to decrease 
missed items

• There are many opportunities for an aspect of 
the cleaning and disinfecting process to fail



69

Questions

The only stupid question is the one 
that is not asked. 
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