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Cleaning House: A New Metric in the 

Objective Evaluation of          

Environmental Cleaning

Todayôs Presentation

Issues with terminology 

Why terminal room cleaning is important 

Addressing suboptimal cleaning practice

Conventional vs. enhanced environmental 

cleaning monitoring

Does enhanced cleaning make a difference?

Where are we going with surface disinfectants 

and new technologies?

Terminology

ÅDisinfection cleaning ïImplies the use of a low level 

disinfectant to decrease bio-burden

ÅEnvironmental Cleaning ï(in Healthcare) ïsurface 

cleaning to reduce bio-burden

ÅHygienic Cleaning ïNew, more specific term ïsurface 

cleaning to reduce bio-burden (confusion with hand 

hygiene?)

Terminology

ÅDisinfection cleaning ïImplies the use of a low level 

disinfectant to decrease bio-burden

ÅEnvironmental Cleaning ï(in Healthcare) ïsurface 

cleaning to reduce bio-burden

ÅHygienic Cleaning ï(Michael Rochon) New, more 

specific term ïsurface cleaning to reduce bio-burden 

(confusion with hand hygiene?)

How Clean vs. How well Cleanedé.                     

Just because it is clean does not necessarily 

mean it was well cleaned

Sax H, Pittet D et al. JHI September 2007

Terminology
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Sax H, Pittet D et al. JHI September 2007

Terminology

Aside from the fact that many healthcare 

experts since Florence Nightingale have said 

so, what is the evidence base for optimizing 

healthcare environmental hygiene?

Eight ñPrior Room Occupantò studies   

since 2003

Increased acquisition risk from prior room occupant            

8 studies as of October  2010

Two additional studies showed very significant risk without quantification ïMartinez (VRE) and Wilks (Acinetobacter)
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How well are hospitals 

cleaned in the U.S.?
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Mean = 34%
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Objects
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Baseline Thoroughness of Cleaning

Increased risk of prior room

occupant transmission

%

10 Studies

8 ReportsMRSA, VRE, CD,AB, Ps

40%

120%

Why is environmental cleaning 

not being done thoroughly ?

How is Environmental Cleaning being 

evaluated in this hospital ?

Are Shiny Floors Enough ??

ñEnvironmental Roundsò to 

search for problems in cleaning 

performance

oré.

The search fro the Nefarious     

Dust Bunny

What does this finding say about 

disinfection cleaning at this hospital???

Finding the ñBrown Spotò

What does this finding say about 

disinfection cleaning at this hospital???

ES Director

IP
ES Supervisor
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Finding the ñBrown Spotò

What does this finding say about 

disinfection cleaning at this hospital???

ES Director

IP
ES Supervisor

How long has this 

been here?

The nurses are right.  

ES at this hospital  is 

terrible

Finding the ñBrown Spotò

What does this finding say about 

disinfection cleaning at this hospital???

ES Director

IP
ES Supervisor

Who can I blame?

How long has this 

been here?

The nurses are right.  

ES at this hospital  is 

terrible

Finding the ñBrown Spotò

What does this finding say about 

disinfection cleaning at this hospital???

ES Director

IP
ES Supervisor

Who can I blame?

How long has this 

been here?

The nurses are right.  

ES at this hospital  is 

terrible

I hate Environmental 

Roundsé. Why 

doesnôt this IP get   

a life?

Conventional monitoring of health care 

environmental cleaning

ñEnvironmental Roundsò

ÅSubjective visual assessment

ñIf something looks dirty, it means 

housekeeping has failedò

ÅDeficiency oriented

ÅEpisodic evaluation

ÅProblem detection feedback

ÅOpen definition of correctable intervention

Is there a better programmatic 

model ?

RESULTS
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DAZO Solution
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P = <.0001Resource Neutral

Is it a surprise that this degree of improvement 

was resource neutral ??
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Terminal Cleaning
Rupp ME, Adler A, Schellen M, Abstract 203 Fifth Decennial 
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Disinfection cleaning can be programmatically 

improved - 13 studies as of July 2010
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Are such results sustainable?

Kaiser Health Systems Southern California 

Hospital Group

Facility
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Thoroughness of Terminal Room 

Environmental Cleaning
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These results suggest that substantial 

improvements in environmental cleaning are 

achievable and sustainable

Leadership

Enid K. Eck, RN, MPH
Regional Director, Infection          

Prevention and Control

Kaiser Permanente, 

Dedicated, Energetic,            

Supportive and Optimistic!

Programmatic Approach

Senior leadership support

ES buy in

Transparency

Blameless Benchmarking

Problems          Solutions 

open cooperation

Recognition of success            

at all levels

Improved Thoroughness of hygienic 

cleaning is a worthy goal given the 

billions of dollars involvedébut will it 

impact transmission of HAPs ?
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Moving beyond Conventional Monitoring

of health care environmental cleaning AJIC Title Picture

Am J Infect Control 2010;38:S41-50 (June)

Approaches to Programmatic         

Environmental Cleaning Monitoring

Conventional Program

ÅSubjective visual 

assessment

ÅDeficiency oriented

ÅEpisodic evaluation

ÅProblem detection 

feedback

ÅOpen definition of 

correctable interventions

Enhanced Program

ÅObjective quantitative 

assessment

ÅPerformance oriented

ÅOngoing cyclic monitoring

ÅObjective performance 

feed back

ÅGoal oriented structured 

Process Improvement 

model

Carling PC, Bartley JM. AJIC (In-press)

Approaches to Programmatic         

Environmental Cleaning Monitoring

Conventional Program Advantages

An established model

Enhanced Program Advantages

Direct evaluation of practice
Uses a standardized, consistent, objective 

and uniform system of monitoring
Provides regular and ongoing performance 

results to ES staff
Facilitates the monitoring of many data 

points to optimize performance 
analysis

Provides positive practice based feedback 
to ES staff

Allows for objective remedial interventions
Easily adaptable to existing PI modalities

Facilitates compliance with JCAHO 
standards

Facilitates compliance with CMS CoP
Intrinsic internal benchmarking

External benchmarking, reporting and 
recognition feasible

Carling PC, Bartley JM. AJIC (In-press)

Approaches to Programmatic         

Environmental Cleaning Monitoring

Conventional Program Limitations

Inability to evaluate actual practice

Based only on negative outcome analysis

Limited generalizability of findings

Poor specificity and low sensitivity

Subjectivity with a high potential for observer 
bias

Poor programmatic specificity

Potential for observer bias

Only evaluates daily HP

Unable to support JCAHO standard 
EC.04.01.03.EP2

Limited ability to demonstrate compliance with 

CMS CoP 482.42

Benchmarking not feasible

Enhanced Program Limitations

Requires a new program 

implementation

Ongoing administrative support 

critical to success

Potential resistance to objective 

monitoring and reporting

While useful, the covert baseline 

evaluation may be difficult to 

implement effectively

Potential monitoring tool issues

Carling PC, Bartley JM. AJIC (In-press)
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Environmental Cleaning Monitoring
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Limited generalizability of findings

Poor specificity and low sensitivity

Subjectivity with a high potential for 
observer bias

Poor programmatic specificity

Potential for observer bias

Only evaluates daily HP

Limited ability to support JCAHO 
standard EC.04.01.03.EP2
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Approaches to Evaluating

Healthcare                    

Environmental Hygiene

Evaluating Patient Zone Environmental Cleaning

Method
Ease of 

Use

Identifies 

Pathogens

Useful for 

Individual 

Teaching                                   

Directly 

Evaluates 

Cleaning

Published Use 

in 

Programmatic 

Improvement

Covert Practice

Observation

Swab cultures 

Agar slide 

cultures 

Fluorescent gel

ATP system

Evaluating Patient Zone Environmental Cleaning

Method
Ease of 
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Useful for 

Individual 

Teaching                                   

Directly 

Evaluates 

Cleaning

Published Use 

in 

Programmatic 

Improvement

Covert Practice Low No Yes Yes 1 Hospital

Observation

Swab cultures 

Agar slide 

cultures 

Fluorescent gel

ATP system

Evaluating Patient Zone Environmental Cleaning

Method
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Pathogens

Useful for 

Individual 

Teaching                                   

Directly 
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Cleaning

Published Use 

in 

Programmatic 

Improvement

Covert Practice Low No Yes Yes 1 Hospital

Observation

Swab cultures High Yes Not Studied No 1 Hospital 

Agar slide 

cultures 

Fluorescent gel

ATP system

Evaluating Patient Zone Environmental Cleaning

Method
Ease of 

Use

Identifies 

Pathogens

Useful for 

Individual 

Teaching                                   

Directly 

Evaluates 

Cleaning

Published Use 

in 

Programmatic 

Improvement

Covert Practice Low No Yes Yes 1 Hospital

Observation

Swab cultures High Yes Not Studied No 1 Hospital 

Agar slide 

cultures 

Fluorescent gel

ATP system

Evaluating Patient Zone Environmental Cleaning

Method
Ease of 

Use

Identifies 

Pathogens

Useful for 

Individual 

Teaching                                   

Directly 

Evaluates 

Cleaning

Published Use 

in 

Programmatic 

Improvement

Covert Practice Low No Yes Yes 1 Hospital

Observation

Swab cultures High Yes Not Studied No 1 Hospital 

Agar slide 

cultures Good Limited Not Studied No 1 Hospital

Fluorescent gel

ATP system



11/1/2010

10

Evaluating Patient Zone Environmental Cleaning

Method
Ease of 

Use

Identifies 

Pathogens

Useful for 

Individual 

Teaching                                   

Directly 

Evaluates 

Cleaning

Published Use 

in 

Programmatic 

Improvement

Covert Practice Low No Yes Yes 1 Hospital

Observation

Swab cultures High Yes Not Studied No 1 Hospital 

Agar slide 

cultures Good Limited Not Studied No 1 Hospital

Fluorescent gel

ATP system

Evaluating Patient Zone Environmental Cleaning

Method
Ease of 

Use

Identifies 

Pathogens

Useful for 

Individual 

Teaching                                   

Directly 

Evaluates 

Cleaning

Published Use 

in 

Programmatic 

Improvement

Covert Practice Low No Yes Yes 1 Hospital

Observation

Swab cultures High Yes Not Studied No 1 Hospital 

Agar slide 

cultures Good Limited Not Studied No 1 Hospital

Fluorescent gel High No Yes Yes 49 Hospitals

ATP system

Surface evaluation using                           

ATP bioluminescence

Swab surface               luciferace tagging of ATP               Hand held luminometer

Used in the commercial food preparation industry to evaluate surface 

cleaning before reuse and as an educational tool for more than 30 years.

Evaluating Patient Zone Environmental Cleaning

Method
Ease of 

Use

Identifies 

Pathogens

Useful for 

Individual 

Teaching                                   

Directly 

Evaluates 

Cleaning

Published Use 

in 

Programmatic 

Improvement

Covert Practice Low No Yes Yes 1 Hospital

Observation

Swab cultures High Yes Not Studied No 1 Hospital 

Agar slide 

cultures Good Limited Not Studied No 1 Hospital

Fluorescent gel High No Yes Yes 49 Hospitals

ATP system High No Yes

The challenge of using a cleanliness tool to 

evaluate cleaning
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Sherlock O, OôConnell N, Creamer E, Humphries H. J Hosp Infect (2009)72;140-146.
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Using tools that measure cleanliness to systematically 

evaluate cleaning process

Evaluating Patient Zone Environmental Cleaning

Method
Ease of 

Use

Identifies 

Pathogens

Useful for 

Individual 

Teaching                                   

Directly 

Evaluates 

Cleaning

Published Use 

in 

Programmatic 

Improvement

Covert Practice Low No Yes Yes 1 Hospital

Observation

Swab cultures High Yes Not Studied No 1 Hospital 

Agar slide 

cultures Good Limited Not Studied No 1 Hospital

Fluorescent gel High No Yes Yes 49 Hospitals

ATP system High No Yes Potentially 2 Hospitals 

Donôt forget the Rutala EquationDonôt forget the Rutala Equation

Product + Practice

Donôt forget the Rutala Equation

Product + Practice

Issues with disinfectants, detergents, cloths, etc.

Å What is the true role of bleach in 

disinfection cleaning?

Å How effective will new green 

disinfectants be?

Å When is it okay to use detergents?

Å Where are we going with dwell 

time?

Å Where does microfibre fit in?

Å If effective killing with bleach takes 

many minutes, what is the clinical 

efficacy of bleach wipes?

Å What is the correct amount of 

quat?

Å Are disinfectants being mixed 

accurately?
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What about new technologies?

Whatôs not to like about something NEW?

What about new technologies?

They all:

Å Have similarities and differences 
that are difficult to compare;

Å Claim to effectively kill many log 10

bacteria  (C. diff not as well or 
more slowly);

Å Claim to be less damaging to 
surfaces than bleach as if bleach 
was the only thing that kills C. diff 
spores;

Å Are expensive both directly and 
indirectly;

Å Have limited applicability in a wide 
range of healthcare settings;

What did Sir Thomas Sydenham have to say about 

evolving new technologies to replace or enhance 

healthcare environmental hygiene?

What did Sir Thomas Sydenham have to say about 

evolving new technologies to replace or enhance 

healthcare environmental hygiene?

B - 1624

What did Sir Thomas Sydenham have to say about 

evolving new technologies to replace or enhance 

healthcare environmental hygiene?

When in darkness so 

deep I move with an 

especially slow foot.

B - 1624

When in darkness so deep I move with an 

especially slow foot.

Remember:

While surface cleaning in the patient zone is 

important, we donôt know:

How important which disinfectant is;

How much better microfibre is than traditional cloth 

for surface cleaning;

When to use bleach and when not to;

When technological interventions should be 

considered
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When in darkness so deep I move with an 

especially slow foot.

Finally remember:

ÅThere may be 
unintended 
consequences of such 
new technologies

ÅAdvertising and 
marketing are much 
less expensive than 
research

Now is the time to carefully evaluate 

the role of product and technology in 

the clinical setting

Old assumptions and new claims of 

effectiveness of all tools, chemicals and 

technological interventions must:

- be quantitatively evaluated clinically 

- while objectively analyzing the 

thoroughness of cleaning practice

Conclusion ïWhere we are now

Terminal Cleaning Efficiency Vs. Thoroughness
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Conclusion ïWhere we can and need to go

Conclusions

ÅIt is very likely that surfaces in the Patient Zone are 

highly relevant in the transmission of Healthcare 

Associated Pathogens.

ÅWhile optimizing hand hygiene and isolation practice is 

clearly important there is no reason why the 

effectiveness and thoroughness of environmental 

hygienic cleaning should not also be optimized, 

particularly since such an intervention can be essentially 

resource neutral.

Thanks!!

Questions ïComments? pcarling@cchcs.org


