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Objectives:

• Discuss the study design and the novel approach taken

• Examine the difference in products and methods used at the 
participating hospitals

• Quantify the patient health benefits and the hospital’s direct savings
which results from such a program

Key Takeaways:

• Understand the critical role EVS personnel play in reducing infection 
rates

• Learn how a structured implementation strategy can support successful 
adoption of this new approach to mitigating HO-CDI



Centers for Disease Control and Prevention 

Reduce Risk from Surfaces | HAI | CDC

Environmental disinfection cleaning is a 

fundamental intervention for infection 

prevention in healthcare.

https://www.cdc.gov/hai/prevent/environment/surfaces.html


Mitigating Healthcare C. diff : A problem for 40 years
The most serious healthcare associated pathogen, 

Clostridioides difficile (C. diff), is resilient, lives on surfaces 

for months and is resistant to the most commonly used 

surface disinfectants

“C. difficile infections are at an all-time high causing 

14,000 deaths a year” 

Centers for Disease Control and Prevention 

Reduce Risk from Surfaces | HAI | CDC

https://www.cdc.gov/hai/prevent/environment/surfaces.html


Mitigating Healthcare C. diff : A problem for 40 years
The most serious healthcare associated pathogen, 

Clostridiodes difficile (C. diff), is resilient, lives on surfaces for 

months and is resistant to the most commonly used surface 

disinfectants

“C. difficile infections are at an all-time high causing 

14,000 deaths a year” 

One death every 30 minutes in the US

Centers for Disease Control and Prevention 

Reduce Risk from Surfaces | HAI | CDC

https://www.cdc.gov/hai/prevent/environment/surfaces.html


For decades we have known that patients with active 

CDC:1987 - Present
infection can transmit C. diff to other patients via 

contaminated patient zone surfaces“Make sure cleaning staff follows CDC 

recommendations, using EPA approved, 

spore killing disinfectant in rooms where C. 

difficile patients are treated.”

CDC:1987 - Present



Why this approach has not worked

Over the past several years 

it has become evident that 

we have been directing 

environmental sporicidal 

cleaning at the tip of the 

iceberg



Figure 

2.
Clarified Epidemiology of HO-CDI

Carling PC. Healthcare Environmental Hygiene: New Insights and CDC Guidance.             
Infect Dis Clin N Am 35 (2021) 609-629.



The New Approach to Mitigating HO-CDI 

in Hospitals
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The Environmental Hygiene Equation

Optimized 

Practice

P. Carling 2010

Optimized 

Product



Optimized Product - Healthcare Surface Disinfectants

• For the first time ever 
(almost), the surface 
disinfectant landscape has 
changed.

Good News

More Rapid Sporicides

And

Green Sporicides
Bad News

Lots of marketing

You need to look for 

Clinical Comparisons

Cost issues



The Environmental Hygiene Equation

Optimized 

Practice

P. Carling 2010

Optimized 

Product



Disinfection Cleaning – The Problem
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Cleaned, empty

room 

identified

Room marked Room evaluated

Terminal cleaning after 1 or 2 patient cycles

Phase I: Covert Baseline Environmental Cleaning Evaluation

Phase II: A. Programmatic Analysis

B. Educational Interventions – ES staff

Cleaned, empty

room 

identified

Room marked Room evaluated

Terminal cleaning after 1 or 2 patient cycles

Phase III: Re-evaluation of Cleaning and  Feedback to ES



The recognition that:

A. Acute care hospitals in the U.S. were often not cleaned in 

accordance with established disinfection cleaning policies:

B. The thoroughness of cleaning practice could be sustainability 

improved by implementing a structured process improvement 

program based on objective performance monitoring

December 2010



CDC Recommendations
Acute Care Hospitals should implement a:

Level I Program:

Basic interventions to optimize disinfection cleaning 

policies, procedures and ES staff education and practice. 

When completed move to Level II Program

Level II Program:

All elements of Level I + Objective monitoring 

Options for Evaluating Environmental Cleaning

October 2010



CDC Recommendations

Web Link:

http://www.cdc.gov/HAI/toolkits/Evaluating-

Environmental-Cleaning.html

Options for Evaluating Environmental Cleaning

October 2010



Practice Optimization -- Program Evaluation

Level II Program
Consistent with the:

- 7 Program Elements

- Elements of Educational    

Intervention (A.- H.)

- Objective use of the 

standardized  

fluorescent marker*

- Sample size determination

- Surfaces to be evaluated

- Results – ”Thoroughness                 

of disinfection cleaning” 

=TDC (%)



The Iowa Project – 56 Hospitals



The Iowa Project – 56 Hospitals

Resource

Neutral



Monthly cleaning-disinfection rates over a ten-year period 

Parry MF, et al. (2022). Environmental cleaning and disinfection: Sustaining changed practice and improving quality in the community 

hospital. Antimicrobial Stewardship & Healthcare Epidemiology, https://doi.org/10.1017/ash.2022.257



The Key Elements to such a Program



How to implement a program to objectively 

improve disinfection cleaning in your hospital

Change Management 

– Determine Hospital Culture – Willingness to Change 

and Support

– Develop Executive Oversight Committee

• EVS

• Administration

• Infection Prevention

• Nursing

• Human Resources

• Employee Health



FAQ’s

– Discuss

• Why 

–Patient Care

–Reimbursement

• When 

–Time Frame for Roll-Out

• Where

– Identify Units that Will Rollout and 
Those that Might Not



Operationalizing Your Program

Key Elements:

– Vendor Partnership – Communications Plan & Training Outline

• 45-60 days before initial implementation

• Infection Prevention should lead communications

– Group Training – Seek questions and concerns
• 1:1 Training

• Determine which medical units will roll-out first – Biggest impact

How was it rolled out across the hospital?

– Unit by Unit – Celebrate the Champions

– Monitor the cleaning thoroughness data and provide direct 
feed back to EVS managers and staff in a supportive manner



The Key to Success: Objective and Ongoing 

Performance Monitoring and Feedback

– Huddle Review 

– Online Dashboard

• Cleaning Evaluations and Ongoing Fluorescent 
Marker Monitoring

– Performance Review

• Department

• Individual

• Infection Prevention Committee - Benchmarking

– Annual Competencies



Measuring Up – Monitoring with 

Fluorescent Marker



Given:

The new 

understanding of 

C. Diff

environmental 

epidemiology, 

and…

Given:

The development 

of a new daily use 

sporicidal 

disinfectant…

Can:

Daily

Optimized;

Hospital wide;

Sporicidal  cleaning;

of Patient- zone 

Surfaces…

Mitigate 

HO-CDI?





The Trinity Health HO-CDI Study

Implementation Methods:

• Availability selection of sites with stable endemic 

HO-CDI rates that had not implemented CDC 

Level II Monitoring

• Covertly validated cleaning thoroughness was 

monitored for 18 months

• The elements of the intervention were 

implemented concomitantly during a               

3-month wash-in period.



The Trinity Health HO-CDI Study

ICHE  2022



Sites by Wash-in Quarter (size)

MCCMI    1.71                             1.73  

ALOS    4.17                             4.21

MEAN SIZE

263 BEDS

ICHE 2022



The Sporicidal Disinfectant

• EPA-registered, one-step disinfectant cleaner

• Hydrogen peroxide/peroxyacetic acid.

• Complete killing of C. difficile in five minutes.

• It is also effective against a C. auris, emerging 

viral pathogens, and a broad spectrum of other 

organisms.



Practice Optimization -- Program Implementation

A patient zone cleaning program

Consistent with Widely used guidelines

CDC – 2010 Level II Monitoring and Process 

Improvement Program

APIC Text of infection Control

JCAHO Standards and CMS requirements

ICHE 2022



Pre-intervention

Results



Thoroughness of Disinfection Cleaning in 8 Hospitals

ICHE 2022



Endemic HO-CDI SIRS in 8 Hospitals

ICHE 2022



Post-intervention

Results



Thoroughness of Disinfection Cleaning in 8 Hospitals

ICHE 2022



Thoroughness of Disinfection Cleaning in 8 Hospitals

ICHE 2022



HO-CDI SIRS in 8 Hospitals

ICHE 2022



HO-CDI SIRS in 8 Hospitals

ICHE 2022



HO-CDI SIRS in 8 Hospitals

ICHE 2022

HO-CDI decreased 

50% in comparison 

to 8 control 

hospitals



Trinity C. diff Trends Continue to Decrease 

47



Key CDC  Resources for optimizing your 

Environmental Hygiene Program



https://www.cdc.gov/hai/prevent/environment/surfaces.html

October 2020

https://www.cdc.gov/hai/prevent/environment/surfaces.html


https://www.cdc.gov/hai/prevent/environment/surfaces.html

October 2020

https://www.cdc.gov/hai/prevent/environment/surfaces.html






Additional evidence for the impact 

of such a program



Barker AK, Scaria E, Safdar N, Alagoz O. Evaluation of cost-effectiveness of infection 

control strategies to reduce hospital-onset Clostridiodes difficile infection. JAMA Network 

Open. 2020;3(8):e201252 2.



Barker AK, Scaria E, Safdar N, Alagoz O. Evaluation of cost-effectiveness of 

infection control strategies to reduce hospital-onset Clostridiodes difficile 

infection. JAMA Network Open. 2020;3(8):e201252 2.



Fig 3. Modeled vs. actual rate of HA-CDI per 10,000 patient days, 

2013–2018.

Scaria E, Safdar N, Alagoz O (2023) Validating agent-based simulation model of hospital-associated Clostridioides difficile infection 

using primary hospital data. PLOS ONE 18(4): e0284611. https://doi.org/10.1371/journal.pone.0284611

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0284611 April 2023

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0284611


Ok.. but how much does an 

environmental hygiene 

optimizing program cost 

program cost??



Confirmation of Cost Savings



Confirmation of Cost Savings

2015  $$



Since HO-CDI has a non-reimbursed 

cost it follows that reducing it represents 

a savings



Carling p, Parry M, Olmstead R. Environmental Approaches to Controlling Clostridioides difficile. 

nternational Journal of Environmental Research and Public Health 2023 In-press.



OK…So what does this 

mean for my hospital ?
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Thank you!

Questions Comments?     


