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KEY ISSUE
Disinfection of the inanimate environment decreases bioburden and limits
cross transmission of pathogens in the hospital.

KNOWN FACTS
• Definitions:
1. Cleaning is the removal of visible foreign material including biofilm on
objects or surfaces and is normally performed either manually or
mechanically. It is the first step in environmental sanitation.
2. If disinfection is recommended, it must follow cleaning and be applied to
a clean surface.
3. Touchless cleaning technologies (UV-light and hydrogen peroxide
(H2O2) emitting robots) may provide an incremental benefit to standard
practices by limiting cross-transmission of pathogens via environmental
surfaces and may impact rates of Clostridium difficile and vancomycin
resistant enterococcal infections in the hospital. However, these
technologies are mainly available in high-income countries.

SUGGESTED PRACTICE IN ALL SETTINGS
Recommended Procedures for Disinfection of Environmental
Surfaces - Minimal Standard
• Clean all surfaces in a patient care area, including beds when visibly
soiled or after patient discharge.
• Clean floors, tabletops, and other surfaces regularly (daily or three times
per week), when the surface is visibly soiled and as soon as spillage
occurs.

2

• Replace disinfectant detergents regularly (e.g., mopping solution every
three patient rooms and/or every hour).
• Use a hospital detergent (with or without a disinfectant) for non-critical
surfaces.
• If disinfectants are used to clean infant bassinets in between patients,
the surface must be thoroughly cleaned, rinsed, and dried prior to reuse.
• In the case of a blood spill, use protective gloves prior to discarding any
sharps and cleaning visible blood with absorbent material. Following
cleaning, disinfect the area with an EPA-registered biocide that is
labeled for use with human immunodeficiency virus (HIV) or hepatitis B
virus (HBV), or freshly diluted sodium hypochlorite solution.

Assessment of Environmental Surface Disinfection
• Several potential strategies exist for monitoring compliance and
assessing environmental hygiene. No single strategy is considered the
gold standard.
1. Visual assessment of cleaning is not reliable since it is open to
individual interpretation. If carried out, the process must be validated
by an independent evaluation.
2. Adenosine triphosphate (ATP) bioluminescence is a fast and
sensitive way to monitor effectiveness of cleaning and/or to
implement a modified cleaning regimen. Less than 500 relative light
units (RLU) suggest that a surface is clean. Some studies advocate
that a more stringent cutoff of 250 RLU should be used. This method
is reliable but expensive.
3. Fluorescent markers (UV light) are a useful means of assessing and
providing feedback about the frequency that high-touch surfaces are
wiped by housekeeping. Complete or partial removal of fluorescent
markers during terminal cleaning is correlated with less surface
contamination. This method is useful for demonstrating appropriate
cleaning of surfaces by detecting the remains of the fluorescent dye.
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Self-Cleaning Surfaces
• Hard surface disinfection techniques include, but are not limited to:
1. Copper and copper alloy cladding, silver, and triclosan products
incorporated into hard surfaces. Copper technology has potent
antimicrobial activity and has shown promise in the reduction of
hospital-acquired infections. Silver is known to have intrinsic
antimicrobial activity. No evidence of benefit from silver-based
products has yet been published. Triclosan has limited spectrum of
antimicrobial activity and induces resistance over the long term,
making this product of limited use in the clinical setting.
2. Quaternary ammonium salt surfactant coating. This may be another
promising technology, but its utility has yet to be proven.

Touchless Technologies for Enhanced Terminal Room
Disinfection
• UV light emitting robots reduce bioburden of a wide spectrum of
organisms, including C. difficile spores. Published reports suggest that
this may reduce both vancomycin-resistant enterococci (VRE) and C.
difficile infections.
• Hydrogen peroxide vapor emitting robots also result in enhanced
terminal room disinfection. Published reports suggest that this may
impact VRE infections in the hospital.
• All touchless technology is employed for terminal room disinfection
following mechanical (hand) cleaning of the environment.
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SUMMARY
Daily and terminal room disinfection reduces bioburden on the inanimate
environment. This decreases the risk of cross transmission in the hospital.
Daily and terminal cleaning with sporicidal agents is preferred. Several
mechanisms exist for assessing the adequacy of room disinfection,
however no gold standard is referenced. Self-cleaning surfaces, such as
copper impregnated textiles, may play a role in infection prevention through
further bioburden reduction. Touchless cleaning devices, such as UVC
(ultraviolet C radiation) emitting robots or H2O2 emitting robots, may further
impact terminal disinfection and reduce C. difficile and VRE hospitalacquired infections.

REFERENCES
1.

2.

3.

4.

Cullen KA, Hall MJ, Golosinskiy A, Division of Healthcare Statistics.
Ambulatory Surgery in the United States, 2006. Natl Health Stat
Report. 2009; (11):1–25.
Rutala WA, Weber DJ, and the Healthcare Infection Control Practices
Advisory Committee (HICPAC). Guideline for Disinfection and
Sterilization in Healthcare Facilities (2008); available at
http://www.cdc.gov/hicpac/pdf/guidelines/Disinfection_Nov_2008.pdf.
Accessed 7 October 2013.
Rutala WA, Weber DJ. Disinfection and Sterilization in Health Care
Facilities: What Clinicians Need to Know. Clin Infect Dis. 2004;
39(5):702–9.
Rutala WA, Weber DJ. Disinfection, Sterilization, and Control of
Hospital Waste. In: Principles and Practice of Infectious Diseases.
(7th Edition), Mandell GL, Bennett JE, Dolin R. (Eds). Churchill
Livingstone Elsevier, Philadelphia, PA: 2009; 3677–95.

5

5.

6.

7.

8.
9.

10.

11.

Sherlock O, O’connell N, Creamer E, Humphreys H. Is It Really
Clean? An Evaluation of the Efficacy of Four Methods for Determining
Hospital Cleanliness. J Hosp Infect. 2009; 72(2):140–6. doi:
10.1016/j.jhin.2009.02.013.
Moore G, Smyth D, Singleton J, Wilson P. The Use of Adenosine
Triphosphate Bioluminescence to Assess the Efficacy of a Modified
Cleaning Program Implemented within an Intensive Care Setting. Am
J Infect Control. 2010; 38(8):617–22. doi: 10.1016/j.ajic.2010.02.011.
Boyce JM, Havill NL, Dumigan DG, et al. Monitoring the Effectiveness
of Hospital Cleaning Practices by Use of an Adenosine Triphosphate
Bioluminescence Assay. Infect Control Hosp Epidemiol. 2009;
30(7):678–84. doi: 10.1086/598243.
Currie B. Revisiting Environmental Hygiene and Hospital-Acquired
Infections. Infectious Disease Special Edition, September 2013.
Boyce JM, Havill NL, Havill HL, et al. Comparison of Fluorescent
Marker Systems with 2 Quantitative Methods of Assessing Terminal
Cleaning Practices. Infect Control Hosp Epidemiol. 2011;
32(12):1187–93. doi: 10.1086/662626.
Havill NL, Moore BA, Boyce JM. Comparison of the Microbiological
Efficacy of Hydrogen Peroxide Vapor and Ultraviolet Light Processes
for Room Decontamination. Infect Control Hosp Epidemiol. 2012;
33(5):507–12. doi: 10.1086/665326.
Doll M, Morgan DJ, Anderson D, Bearman G. Touchless
Technologies for Decontamination in the Hospital: A Review of
Hydrogen Peroxide and UV Devices. Curr Infect Dis Rep. 2015;
17(9):498. doi: 10.1007/s11908-015-0498-1.

6

