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Infection risks from water

Patient wash-water harbouring micro-organisms

Contaminated cleaning materials

Sinks and drains as reservoirs for infection

Hospital water systems contaminated with Pseudomonas
and/or Legionella

Contamination during medical device reprocessing

Contaminated drinking water
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Patient bathing – the grim washbowl…

1. Johnson et al. Am J Crit Care. 2009;18:31-40. 
2. Marchaim et al. Am J Infect Control 2012;40:562-564.

Prospective study at 3 acute US hospitals, 92 bath basins, including including basins from 
3 intensive care units.1
• Bacteria grew in 98% of samples - organisms with the highest positive rates of growth
• Enterococci (54%) – VRE (13%)
• Gram-negative organisms (32%)
• Staphylococcus aureus (23%) - MRSA (8%)
• Pseudomonas aeruginosa (5%)
• Candida albicans (3%)

44-month study period, a total of 1,103 basins from 88 hospitals in the United States and 
Canada were sampled. The IPC Team cultured the first 10 basins encountered when 
entering a unit using a uniform standardized sampling method.2
• Basins were considered clean and ready to use 
• Between use standard practice was rinse with tap water and soap
• 62% cultured at least one pathogen (22% with 2 pathogens)
• 45% Gram-negative bacilli
• 35% Vancomycin-resistant enterococci
• 4% methicillin-resistant Staphylococcus aureus 



The skin ain’t made for water

Voegeli D. J Wound Ostomy Continence Nurs 2008;35:84-90.

15 healthy volunteers received 6 different washing and drying techniques on their forearm.



Don’t wash your hands (with soap and water…!)

Winnefeld et al. Br J Dermatol 2000;143:546-50.

52 nurses randomised to either alcohol hand disinfectant or soap and water for hand hygiene for 8 days.

Deterioration in skin condition was less frequently improved and 
more frequently worsened by both self-assessment, and clinical 
assessment by a dermatologist in the alcohol hand disinfectant 
group.



‘Waterless’ bathing
• Pre-formulated (so don’t over-wet)
• Convenient – available at the point of care
• Reduced risk of contamination spread
• Can easily add disinfectant activity (usually chlorhexidine)



How does waterless bathing compare with the traditional 
bed bath?

Groven et al. BMC Geriatr. 2017;17:31. 

Systematic review of studies that objectively measured how waterless bathing compares with the 
traditional bed bath

• Physiological outcomes
• Waterless bathing resulted in less skin abnormalities and less dry skin 

that traditional bathing.
• Stakeholder-related outcomes

• Staff and patients have a significant preference towards waterless 
bathing.

• Organisational outcomes
• Waterless bathing was faster than traditional bed bathing.



Waterless/CHG bathing and reduction in BSI

Musuuza et al. BMC Infect Dis. 2019; 19: 416.

Forest plot showing that chlorhexidine bathing reduced the incidence of hospital acquired bloodstream infections



Waterless/CHG bathing and reduction in BSI

O’Horo et al. Infect Control Hosp Epidemiol 2012; 33:257-267.

The efficacy of daily bathing with chlorhexidine for reducing healthcare-associated bloodstream infections
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• Cluster RCT showed no benefit to universal decolonisation 
outside of critical care areas

• But
• statistically significant reduction in MRSA and VRE in those with an 

indwelling invasive device
• IV device, urinary catheter etc

Waterless/CHG bathing and reduction in BSI (outside ICU)

Huang et al. Lancet 2019;393:1205-1215.



CHG bathing and reduction in Acinetobacter baumannii

Fan et al. J Hosp Infect 2019;103:284-292

The efficacy of daily bathing with chlorhexidine for reducing infection / colonization with A. baumannii



CHG bathing and ventilator-associated pneumonia (VAP)

Chen et al. J Thorac Dis 2015;7:746-753. 

The efficacy of daily bathing with chlorhexidine for reducing VAP



Preventing and treating incontinence related dermatitis

Beeckman et al. J Wound Ostomy Continence Nurs. 2011;38:627-634. 

Comparing a perineal care washcloth impregnated with dimethicone 3% versus water and pH neutral soap to 
prevent and treat incontinence associated dermatitis: a randomised controlled clinical trial; study performed in 11 
nursing homes, which were randomised to one of the two interventions



• Time saving1,2

• Waterless bathing associated with greater satisfaction of nurses in terms of 
preference and perception of cleanliness

• Time to use old bathing techniques and products was 10 to 60 mins (mean 
24.9 mins). 

• When using the new bathing techniques was 5 to 30 mins (mean 12.0 min), 
a 48.1% reduction in time taken.

• Evidence that CHG meatal cleansing reduces the risk of CAUTI.3
• Some evidence that CHG bathing prior to surgery reduces the risk 

of SSI.4
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1. Eigsti JE. Dimens Crit Care Nurs. 2011;30:169-176.
2. Groven et al. J Clin Nurs. 2021;30:2234-2245. 
3. Fasugba, et al. Lancet Infect Dis 2019;19:611-19.
4. NICE SSI prevention guidance.

Other potential applications / benefits of waterless bathing

https://www.nice.org.uk/guidance/ng125/resources/surgical-site-infections-prevention-and-treatment-pdf-66141660564421


Alternatives to CHG for skin decolonisation
Effectiveness of dilute sodium hypochlorite or Vashe (0.025% hypochlorous acid) in the inactivation of MRSA on 
(A) a pig skin laboratory model and (B) polystyrene. The figures below show the mean log reduction from 4 
MRSA strains. 

Chang et al. Infect Control Hosp Epidemiol 2015.
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Your hospital room can make you sick!

Mitchell et al. J Hosp Infect 2015;91:211-217.
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Contaminated cleaning materials

Weber et al. Antimicrobial Agents and Chemotherapy 2007;51:4217–4224.
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Contaminated cleaning materials

Boyce & Havill. Am J Infect Control 2022;50:1926-1301.

Hospital-grade disinfectant was found to be contaminated with 9 x 104 cfu of S. marcescens and 
A. xylosoxidans. 
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Water-free cleaning and disinfection: disinfectant wipes

Dadon et al. J Hosp Infect 2023 in press.

Cluster-randomised cross-over intervention study of replacing “cloth and bucket” chlorine disinfection with 
detergent/disinfectant wipes.
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Water-free cleaning and disinfection: disinfectant wipes

Dadon et al. J Hosp Infect 2023 in press.

Cluster-randomised cross-over intervention study of replacing “cloth and bucket” chlorine disinfection with 
detergent/disinfectant wipes.
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Basically, anything wet…

Kizny Gordon et al. Clin Infect Dis. 2017;65:1431-1433.

Water reservoirs containing carbapenemase-producing organisms.



• Analysis of activity from 2973 
sink videos from 60 days in 
patient rooms and adjoining 
bathrooms

• Handwashing was 4.38% of 
observed behaviours

• But there were 56 activities 
where a variety of nutrients, 
which could promote microbial 
growth, were disposed of in 
the sink

27Grabowski et al. J Hosp Infect 2018;100:e115-e122.

How often are sinks used for hand hygiene?



Outbreaks associated with sink/drain contamination

Carling PC. Infect Control Hosp Epidemiol 2018;39:972-979.





Addressing drain contamination

Mathers et al. Clin Infect Dis 2018;67:171-178.

CPE (K. pneumoniae) acquisition and clinical infection halved 
through improved management of sinks (OR = 0.51 for 
acquisitons, and 0.29 for clinical cultures) (n=~7,500 pts).



Water free critical care

Hopman et al. Antimicrobial Resistance & Infection Control 2017;6:59

Pre-post study in 5 ICUs in the Netherlands; rates of Gram-negative rod infection/colonisation 
compared before and after sink removal and the introduction of ‘water-free’ care.

Patient care-related action New method with ‘water-free’ working
Hand washing after visual 
contamination

‘Quick & Clean’, (Alpheios B.V., Heerlen, The Netherlands) wipes to 
remove extensive contamination from hands. Followed by disinfection 
with alcohol-based hand rub

Medication preparation Dissolving of medication in bottled water (SPA reine, Spa, Belgium)

Drinks Bottled water (SPA reine, Spa, Belgium)
Canula care Disposable materials
Hair washing Rinse-free shampoo cap (Comfort Personal cleansing products, USA)

Washing Moistened disposable wash gloves, (D-care,Houten, The Netherlands)

Dental care Bottled (SPA reine, Spa, Belgium)
Shaving Electric shaving, or with warm bottled water (SPA reine, Spa, Belgium)



Water free critical care

Hopman et al. Antimicrobial Resistance & Infection Control 2017;6:59

Overall rate of Gram-negative rod 
colonisation rate: were 26.3 
GNB/1000 ICU admission days pre-
intervention and 21.6 during the 
intervention (rate ratio 0.82; 95%CI 
0.67–0.99; P = 0.02).



Water free critical care

Shaw et al. J Hosp Infect 2018;98:275-281

Pre-post study in 2 ICUs in Spain; rates of multidrug-resistant Gram-negative rod 
infection/colonisation compared before and after sink removal and the introduction of ‘water-
free’ care.

Overall rate of Gram-negative 
rod colonisation rate: 9.15 per 
1000 patient-days before the 
intervention and 2.20 during. 
This yielded an RR between 
both periods of 0.24 (95% CI: 
0.17–0.34).



Water free critical care

Shaw et al. J Hosp Infect 2018;98:275-281

Pre-post study in 2 ICUs in Spain; rates of multidrug-resistant Gram-negative rod 
infection/colonisation compared before and after sink removal and the introduction of ‘water-
free’ care.

MDR P. aeruginosaMDR K. pneumoniae
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Thanks to Martin Kiernan for some slides!  
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