
Appendix B 

Objective Methods for Evaluating Environmental Hygiene 

In considering implementation of a Level II program, the advantages and limitations of various 
monitoring approaches must be considered carefully. The factors which distinguish each 
approach to Level II monitoring are discussed below and summarized in Fig.1.  With any method 
or methods used it is important that neither the system itself (fluorescent marker) nor its use 
(precleaning cultures or ATP measurements) induce a Hawthorne type effect. 

Direct Practice Observation – Covert monitoring of disinfection cleaning can provide an 
objective assessment of individual ES staff performance and compliance with cleaning protocols. 
This approach has been used to objectively evaluate and improve ICU environmental hygiene in 
one hospital.[1] While conceptually feasible, logistical issues related to maintaining such a 
program outside a research setting may limit adaptation of this form of Level II monitoring. 
Furthermore, the complexity of monitoring cleaning practice in individual patient rooms without 
the evaluator being recognized as such might represent a difficult confounding issue. 

Swab Cultures – While several outbreak intervention studies have associated decreased 
environmental contamination by target organisms as a result of modified cleaning practice 
leading to decreased acquisition of targeted pathogens, none of the reports specifically note if 
serial environmental culture results were actually used to provide practice feedback to the ES 
staff. Although swab cultures are easy to use, the cost of processing, including isolate 
identification, the delay in analyzing results, the need to determine pre-cleaning levels of 
contamination for each object evaluated in order to accurately assess cleaning practice, and the 
limited feasibility of monitoring multiple surfaces in multiple patient rooms as part of an ongoing 
Level II monitoring program represent issues which could limit the broad application of this 
system. 

Agar Slide Cultures – Agar coated glass slides with finger holds were developed to simplify 
quantitative cultures of liquids. The slides have been adopted for use in environmental surface 
monitoring in healthcare settings.[2] These studies have used agar coated slide systems to 
evaluate cleaning practice by quantifying aerobic colony counts (ACCs) per cm.[2,3] While 
studies have measured aggregate ACCs before and after cleaning, no studies to date have 
evaluated the actual thoroughness of cleaning of the same objects to determine if objects with 
relatively high ACCs were either poorly cleaned or actually overlooked by the ES staff. 
Although some difficulties have been encountered in utilizing the agar slide cultures on other 
than large, flat surfaces, they potentially provide an easy method for quantifying viable microbial 
surface contamination. There is a need, similar to that noted above for swab cultures, to 
determine pre-cleaning levels of contamination for each object evaluated in order to accurately 
assess cleaning practice.  

Fluorescent Markers – Fluorescent gel, powder, and lotion have all been developed for the 
purpose of marking high touch objects prior to room cleaning. While the powder and lotion have 
been used as part of educational interventions, their overt visibility (lotions and powder), ease 
with which they can be disturbed (powder), and difficulty with easy removal (lotion if allowed to 
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air dry) may limit their use in a monitoring system and there is little or no published experience 
in their use for this purpose. In contrast, the fluorescent gel dries transparent on surfaces, resists 
abrasion, and there are several studies demonstrating the accuracy of the system in objectively 
evaluating cleaning practice and quantifying the impact of educational interventions on such 
cleaning.[4,5] Because these fluorescent markers are all designed to indicate physical removal of 
an applied substance, surfaces that are effectively disinfected but less effectively cleaned may be 
more likely flagged as failing to meet a quality standard using one of these markers than one of 
the culture techniques. 

ATP Bioluminesence – The measurement of organic ATP on surfaces using a luciferase assay 
and luminometer has been used to evaluate cleanliness of food preparation surfaces for more 
than thirty years. A specialized swab is used to sample a standardized surface area which is then 
analyzed using a portable handheld luminometer. The total amount of ATP, both microbial and 
non-microbial, is quantified and expressed as relative light units. Although readout scales vary 
more than 10 fold and sensitivity varies between commercially available systems, very low 
readings are typically associated with low aerobic colony counts (ACCs).[6] Very high readings 
may represent either a viable bioburden, organic debris including dead bacteria or a combination 
of both. An independent study in 2007 by the U.K. National Health Service evaluating the 
potential role of the ATP tool in assessing cleaning practice concluded that the tool could 
potentially be used effectively for ES education.[7] Although it is likely that part of the lack of 
correlation between ATP readings and ACCs noted in the preceding studies relates to the fact 
that ATP systems measure organic debris as well as viable bacterial counts, several studies have 
noted additional environmental factors which may increase or decrease ATP readings. Because a 
large proportion of surface contamination with ATP is non-microbial in origin, surfaces that are 
effectively disinfected but less effectively cleaned may be more likely flagged as failing to meet 
a quality standard using the ATP tool than one of the culture techniques. Additionally, high 
concentrations of bleach may potentially quench the ATP bioluminescence reaction and result in 
a signal reduction, but further research is needed to better understand the impact of bleach-based 
disinfectants on the use of the ATP system. If a bleach-based disinfectant is used, it is important 
that the surface is dry before using the ATP tool. Similar to the culture methods described above, 
it is unclear whether “threshold values” for a clean hospital surface can be established using 
existing methods, suggesting use of the ATP tool is likely to require pre-cleaning levels of 
contamination for each object evaluated in order to accurately assess cleaning practice. Despite 
these limitations, the ATP system has been used to broadly document significant improvement in 
daily cleaning as well as provide quantitative measurement to indicate the level of cleanliness of 
high touch surfaces.[8,9]  

Final Points 

No matter which of the Level II monitoring approaches is chosen by the hospital, it is important 
that the monitoring be performed by hospital epidemiologists, infection preventionists or their 
designees who are not part of the actual ES cleaning program. Such an approach assures the 
validity of the information collected and provides an opportunity for the Infection Control and 
Prevention Department to independently champion the value of well performed disinfection 
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