
Cleaning	in	Healthcare
Prof.	Andreas	Voss,	Radboud University	Medical	Centre,	The	Netherlands

A	Webber	Training	Teleclass

Hosted	by	Prof.	Didier	Pittet,	University	of	Geneva	Hospitals
www.webbertraining.com

1

Keeping	hospitals	clean	is	not	an	esthetic	necessity	
but	a	patient	safety	issue
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Andreas	Voss,	CWZ	&	Radboudumc,	Nijmegen,	The	Netherlands

Hosted	by	Prof.	Didier	Pittet
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Droplets
Environment
Hands

Direct	transmission
Indirect	transmission
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Dancer Clin Microbiol Rev 2014;27:665 3

An environmental ‘dose-response’?

Salgado	et	al.	Infect	Control	Hosp Epidemiol 2013;34:479-486.

There was a 
significant 
correlation 
between 

burden and 
HAI risk 

(p=0.038).
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It is everywhere !
Is it everywhere ?
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Freeman	et	al.		Antimicrob Resistance Infect	Control	2014;3:5 6
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Freeman	et	al.	Antimicrobial Resistance and Infection Control	2014,	3:5

Patient

7
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¤Frequently touched items	such as	telephones,	handles,	taps,	light	
switches,	knobs,	buttons,	keyboards,	push	plates,	toys,	bed	rails,	
etc..	

¤These	items	are	likely to benefit	from enhanced cleaning,	
including disinfection.	

¤ Both	reduce bacterial	
contamination

¤ Difference	in	reduction					
depends	on
² cleaning	method	used	

(detergent,	microfiber)
² type	of	disinfectant
² type	of	micro-organism

10
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Different	bug	–
different	stuff

11

¤ Daily	disinfection	of	high-touch	surfaces	for	patients in	
isolation should	be	done!

¤ Daily	disinfection	of	high-touch	surfaces	for	all	patients
is	something	we	might	have	to	think	about
(after	studying	it)

The	Dutch	only clean	
on	a	daily base. 12
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The	inconvenience	truth

13

This is	what we	need?	This is	what we	get?	

14
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The	following pictures	may contain shocking	details	on	infection control	in	The	Netherlands	
that completely contradict our good reputation 15

16
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17

¤ Roomservice

¤ Roomservice-plus

¤ Registered	nurse

¤ Nurse	assistant

¤ Cleaning

18
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Yes

No

Survey	in	4	
regional hospitals

1/3	does	
NOT

19

This is	the
question!

But	does	it
matter?

20
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MRSA VRE

C.dif

21

Dancer et	al.	
Clin Microbiol Rev.	
2014;27:665–90.
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Cleaning performance in 36 acute hospitals judged by 
removal of fluorescent markers from high-risk objects

>20% of high-risk objects not 
even touched, let alone 

disinfected!

Carling	et	al.	Infect	Control	Hosp Epidemiol 2008;29:1035-41. 23
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Facility	Management

I	want	to care	
about cleaning,	
but	I	can’t.	Need
to save	money

I	want	you to clean	
my hospital for less

than before

25

Professional	Cleaning

Impossible	but	I	
can’t loose this

customer

Same	personnel	“different”	contract
Less	time	per	unit
Different	materials?
Training?!

26
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• Hospitals don’t offer	enough money
• Companies	accept	to keep/get	customer

Reserved:
outsourced
cleaning

It	is	not outsourcing	that is	wrong	
but	the condition under which it

is	“sold”	and “bought”
27

¤ Letter	from a	professional	cleaning	company	after being asked
to perform “extra”	disinfection:

” … extra time & costs due to additional material such
as microfiber cloth and disinfectant* ….   the costs
furthermore include the education and training of 
cleaning personnel …”

28
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¤ Letter	from a	professional	cleaning	company	after being asked
to perform “extra”	disinfection:

” … extra time & costs due to additional material such
as microfiber cloth and disinfectant* ….   the costs
furthermore include the education and training of 
cleaning personnel …”

…	doesn’t disinfectant
destroys the

microfiber	cloth ?

…	and I	thought
we	had	trained

personnel

…	our disinfectant
combines	cleaning	
and disinfection

29

Outsourcing	at	CWZ

One	of	many	“incidents”,	but	when	become	many	incidents	total	incompetence?

Excuse	of	the	cleaner	
“I	always	did	it	this	way”

30
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…	always	look	at	the	full	picture

34
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Empty	bucket
(no	water,

no	detergent)

on-route	to clean	WCs

Journalist/under-cover	cleaner

An	exception	is	exactly	that,	an	exception	- not	the	standard 36
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¤ Training	and certification
² in-house	is	a	must
² official	training	and certification would be great

¤ Human	component	&	communication
² respect	for each others profession
² part	of	the team
² human	nature

40
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¤ Cleaning	staff	one	of	the	few	HCWs	
without		certification

¤ Clear	instructions	frequently	missing
¤ Who	is	doing	what
¤ Background	knowledge	(the	reason	

why)	missing
¤ Need	for	cooperation	with	local	

infection	control

41

¤ Use a	standardized methods that delivers comparable results

Carling et al. Infect Control Hosp Epidemiol 2008;29:1035-1041. 42
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Nurses

Cleaners

Facility	
management

Infection
Control

External
Company

43

‘Given	the	choice	of	improving	
technology	or	improving	human	
behavior,	technology	is	the	better	
choice’

Dr	Bob	Weinstein

Weinstein	RA.	Emerg Infect	Dis 1998;4:416-420. 44
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¤ A	machine	doesn’t	skip	a	step

46
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Hydrogen 
peroxide vapour
30% H2O2 (HPV)

Aerosolised 
hydrogen peroxide  
5-6% H2O2 (AHP)

Ultraviolet 
radiation 
(UVC)

Pulsed-
xenon UV 
(PX-UV)

Otter et al. J Hosp Infect 2013;83:1-13. 47
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Salgado et al. Infect Control Hosp Epidemiol 2013;34:479-486.
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Rim of monitor*

(* = some rooms only)

-44%
p=0.020

-58%
p=0.013

614 pts in 3 hospitals randomised to ‘copper’ or ‘non-copper’ ICU rooms

49

Candidate Application Pros Cons 
Metals

Copper Manufactured in / liquid 
disinfectant

Rapidly microbicidal; large evidence-base; 
evidence of reduced acquisition. 

Sporicidal activity equivocal; cost, 
acceptability and durability may be 
questionable.

Silver Manufactured in / liquid 
disinfectant

Broadly microbicidal. ? sporicidal; tolerance development; relies on 
leaching so surface loses efficacy over time.

Chemicals
Organosilane Liquid disinfectant Easy to apply. Limited microbicidal activity; questionable 

“real-world” efficacy.
Light-activated (e.g. 
titanium dioxide or 
photosensitisers)

Manufactured in / liquid 
disinfectant

Broadly microbicidal; can be activated by 
natural light.

? sporicidal; requires light source for 
photoactivation (some require UV light); may 
lose activity over time.

Physical alteration of surface properties
“Liquid glass” (silicon 
dioxide)

Liquid application Reduces deposition; improves ‘cleanability’. Not microbicidal; some evidence of reduced 
contamination; unknown required frequency of 
application.

Sharklet pattern Manufactured-in Reduces deposition; reduced. biofilms. Not microbicidal; not feasible to retrofit.

Advanced polymer 
coatings (e.g. PEG)

Manufactured-in Reduces deposition; some can be ‘doped’ 
with copper or silver.

Not microbicidal; may be expensive; scale up 
to large surfaces questionable; not feasible to 
retrofit.

Diamond-like carbon 
(DLC) films

Manufactured-in Reduces deposition; can be ‘doped’ with 
copper or silver.

Not microbicidal; likely to be expensive; 
feasibility of scale up to large surfaces 
questionable; not feasible to retrofit. 50
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Thom	et	al.			Infect	Control	Hosp Epidemiol 2014;35:1060-62 51

52
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¤ Solutions	that	are	built-in	(during	construction	of	the	
healthcare	center)	and	are	manufactured-in	might		
have	a	better	chance	than	retrofit	or	bought	
machines	at	a	later	time

à tough	to	create	the	business-case	once	the	healthcare	
center	is	running

53

a well thought of 
and non-detectable 

sum of lies and 
assumptions to be able 

to finance what we 
believe is needed 

54
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Standard
methods

Modern
technology

55

¤ Reduce colonization and consequent	spread	(e.g.	CHG,	fidaxomycin)

¤ Hospital	built	environment	(e.g.	sinks)

56
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¤ Cleaning
² visual
²microbiological	cultures
² fluorescent	markers
² ATP	measures

v Measurable
v Objective
v Quantitative
v Standardized
v Multifactorial

v Compare
v Feedback

59

§Visual	assessment	of	hospital	cleaning	is	
performed	by	measuring	the	apparent	
cleanliness	of	a	room	against	a	checklist.1,2

§A	room	needs	to	be	visually	clean	to	be	
acceptable	to	the	current	and	subsequent	
occupant.	

1. Sherlock	et	al.	J	Hosp	Infect 2009;72:140-146.
2. Mulvey	et	al.	J	Hosp	Infect	2011;77:25-30.
3. Griffith	et	al.	J	Hosp	Infect 2007;66:352-359.

Visual	assessment	of	hygiene	does	not	correlate	with	microbial	contamination,	and	
is	a	misleading	measure	of	cleanliness3-5

4.	Cooper	et	al.	Am	J	Infect	Control 2007;66:352-359.
5.	Griffith	et	al. J	Hosp	Infect 2000;45:19-28.

60
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§Microbiological	surface	cultures	can	be	qualitative	
(pathogen	presence	or	absence)	or	quantitative	
(aerobic	colony	counts)

§Several	different	sampling	methods	available;	usually	
swabs	(with	or	without	enrichment)	or	contact	plates

§Quality	standards	for	both	aerobic	colony	counts	(<2.5	cfu /	cm2)	and	specific	
indicator	organisms	(<1	cfu /	cm2)	have	been	proposed.1,2

Cost	and	practicality	mean	that	routine	microbiological	sampling	is	rarely	performed

1. Mulvey et	al.	J	Hosp	Infect	2011;77:25-30.						2.				Malik	et	al. Am	J	Infect	Control 2003;31:181-187. 61

§Adenosine	triphosphate (ATP)	is	the	“energy	
currency”	of	all	living	cells.
§Several	“quality	standards”	have	been	set	as	
relative	light	unit	(RLU)	thresholds,	ranging	
from	100-500.1-3

1.		Boyce	et	al.	Infect	Control	Hosp	Epidemiol	2011;32:1187-1189.											2.			Mulvey	et	al.	J	Hosp	Infect	2011;77:25-30.																													
3.		Whiteley et	al.	Healthcare	Infection	2012;17:91-97.

There	is	no	direct	correlation	between	RLU	and	microbial	contamination,	but	“hygiene	
fails”	determined	by	aerobic	colony	count	and	ATP	do	correlate1,2

Probably	data	from	different	sites	are	comparable		
(if	the	same	system	is	used)	

62
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§Fluorescent	material	can	be	applied	to	a	surface	
and	its	removal	assessed	by	a	‘black	light’

§The	%	removal	of	the	spots	is	used	to	evaluate	
cleaning	performance.1,2

§Educational	interventions	can	improve	
significantly	the	removal	of	the	market	spots.2-3

The	removal	of	marked	spots	has	been	shown	to	correlate	with	microbial	
contamination	in	some	studies;2-3	cleaning	staff	may	“get	wise”	to	the	location	

of	the	spots	and	preferentially	target	them4

1.		Boyce	et	al.	Infect	Control	Hosp	Epidemiol	2011;32:1187-1189.													2.	Carling	et	al.	ICHE			2008;	29:1035-1041.
2.		Munoz-Price	et	al.	Infect	Control	Hosp	Epidemiol	2012;33:897-904.						4.		Rutala et	al	.ICHE		l	2011;32:743-747. 63

Visual Micro ATP Fluorescent

Ease	of	use High Low-Moderate High High

Good	teaching	tool No Moderate Yes Yes

Correlation with	microbial	
contamination

Poor Accurate Indirect Indirect

Identifies	pathogens No Yes/No No No

Risk	of	“gaming”	by	staff Low Low Low Moderate

Identifies ‘dirty’	surfaces* Yes No Yes No

Evidence of	attributable	impact No Yes Some Some

*	Non-microbial	soiling 64
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Conclusions

Dirty
Hospital

65

HPV	 UV

66
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Cleaning –
not just a job, but 

a profession

Time	to	turn	all cleaning	staff	into	certified	professionals	 67

MD					ICP RN FM Cleaner

Patient Safety	Team	 68
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