
ing

;

A Novel Technique for Identify
Opportunities to Improve
Environmental Hygiene
in the Operating Room
JULIE JEFFERSON, MPH, RN, CIC; RITA WHELAN, RN; BRIAN DICK, MPH, MT (ASCP), CIC

PHILIP CARLING, MD

atient care
sy-to-use,

ed surfaces
bers of the
able, envi-
ne whether
n cleaning
237 of 946
The use of
significant
) 358-364.

ontrol,
ABSTRACT

Environmental cleaning and disinfection is essential for optimizing safe p
in the OR; however, perioperative staff members have not had an ea
objective method for determining whether high-touch, potentially contaminat
have been cleaned during terminal room cleaning. To address this issue, mem
Healthcare Environmental Hygiene Study Group used a transparent, remov
ronmentally stable disclosing agent and handheld ultraviolet light to determi
potentially contaminated surfaces had been contacted by a wet disinfectio
cloth during terminal cleaning of ORs. Results from the project showed that
targeted surfaces (25%) had the disclosing agent removed (ie, were cleaned).
the disclosing agent for staff education and process monitoring has led to
improvements in the disinfection cleaning process. AORN J 93 (March 2011
© AORN, Inc, 2011. doi: 10.1016/j.aorn.2010.08.022
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lococcus haemolyticus, Staphylococcu
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most common bacteria found on env
surfaces; they have traditionally been
of limited clinical relevance10 but no
nized as the most common cause of
associated with

� mediastinitis after open heart surg
� orthopedic implantation surgery,17

� laminectomies and craniotomies,2

� vascular implantation procedures,
� ventricular assist devices,25,26 and
� central nervous system ventricula
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dialysis who acquired a strain of hep
tical to that of another patient on dia
demiologic investigation confirmed th
of the identical strain in seven of 71
contaminated (but not visibly bloody
the unit.34 The authors investigated t
further and concluded that transmissi
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the most probable cause for the patient
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viable hepatitis C virus can survive on
in the inanimate environment for up to
Therefore, it is quite plausible that mor
environmental hygiene in frequently bl
contaminated environments also may d
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Given the expectation that “patien
invasive procedure should be ensured
environment,”36(p455) AORN develop
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the OR that address a broad range of
cluding expectations related to daily
cleaning of the OR37 that are “intend
tainable recommendations for an opti
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standards specifically include cleanin
“clean, lint-free cloth moistened with
mental Protection Agency (EPA)-reg
hospital detergent/disinfectant.”37(p24

Two reports39,40 have suggested th
cleaning in individual institutions cou
proved; however, only one objectivel
terminal cleaning on a limited basis.
resents Griffith et al found relatively low levels of
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bacterial contamination on stretcher h
OR door push plates in nine ORs in
pital; however, the relationship of the
cleaning was not discussed.39 In 200
evaluated OR suites on a daily basis
first procedure of the day and docum
presence of dust, blood, suture mater
trash but did not calculate actual rate
nation as part of the study.40 Given t
tion in these reports and the findings
Healthcare Environmental Hygiene S
(HEHSG) from a review of suboptima
disinfection cleaning at the time of disc
identified multiple opportunities for im
more than 20 hospitals,41 several mem
HEHSG initiated a standardized evalua
nal cleaning practice in the OR setting

METHODS
Between July 2007 and August 2008
six hospitals representing a convenie
and ranging in size from 138 to 719
beds (average, 225) were evaluated f
oughness of terminal cleaning in roo
procedures involving bioprosthetic m
plantation. Rooms were cleaned at th
day by trained OR environmental ser
members according to published stan
fection preventionists at each particip
tal evaluated the cleaning by using a
easily removable, environmentally sta
(ie, disclosing agent) that dries rapidl
faces and fluoresces when exposed to
light. The disclosing agent consists o
of several natural gluten-derived glue
detergents, similar to those found in
giene liquid soaps, to which a small
clear natural fluorescent dye is added
rial, which has the consistency of thi
dispensed on the targeted object usin
tipped 30-mL plastic reagent bottle.

We chose 10 standardized objects
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perioperative setting (Table 1).36,37,42

items were chosen at each facility an
to evaluate the removal of the disclo
Other surfaces that are recommended
cluded during terminal cleaning (eg,
buckets, external light racks, foot peda
sinks) were not evaluated because they
tively low risk of contaminating health
ers’ hands in the perioperative setting.
preventionist at each site conducted ass
minimum of 10 ORs at each of the six

Approximately 0.03 mL of materia
plied to each test object, creating app
1-cm “target” that became inconspicu
dried after several minutes. The targe
abrasion but was easily removed with

TABLE 1. Basis for Choosing OR
to Evaluate

Recommended objects
Chos

ob

Overhead lights1-3 Main and
table lig

Doors (ie, push plates)1-3 Main and
doors

Furniture, room equipment,
horizontal equipment1-3

Bovie con
radiolog

Anesthesia equipment
surfaces4

Anesthes
and ane

Light switches4 Main OR

Handles on cabinets1-3 Storage c

Other surfaces that have been
touched during patient
care4

All of the

1. Lister J. On the antiseptic principle in the practice
Lancet. 1867;90(2299):353-356.
2. Ginsberg F. There is no time to let down an infect
program. Mod Hosp. 1962;98:116-118.
3. Blanchard J. Terminal cleaning [Clinical Issues]. A
89(2):409-411.
4. Yavuz SS, Bicer Y, Yapici N, et al. Analysis of risk
sternal surgical site infection: emphasizing the appro
of the operating theaters. Infect Control Hosp Epidm
958-963.
k for sion from a wet cloth. The target was made
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visible by using a handheld ultraviole
remained easily removable for severa
(Figure 1). Each high-touch or poten
taminated piece of equipment was m
easily accessible surface for cleaning
procedure of the day. After the room
terminally cleaned two to three times
was evaluated to determine whether
been removed or substantially disrup
targets were removed, the object was
cleaned. Conversely, if the target rem
object was considered not cleaned.

We then used a graphing software
to compare continuous variables usin
Whitney or unpaired t tests. We also
regression methods to determine whe

TABLE 2. Thoroughness of Clean

Object
Mean proport

cleaned (%

Main door 34.3
Main field light 33
Telephone 29.8
Anesthesia machine 28
Bovie control 22
Second OR door 21.7
Anesthesia cart 20.6
Main light switch 14.5
Second field light 14.2
Storage cabinet handle 5.6
Mean 24.9

Figure 1. OR light with ultraviolet-light
target.
t and
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been
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rget had
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nn-
linear
here

was a relationship between the thoro
cleaning and other variables.

RESULTS
We evaluated a total of 71 implantat
the six acute care hospitals (ie, media
per hospital) on the thoroughness wit
recommended surfaces were cleaned
nal disinfection cleaning. Results sho
mean overall thoroughness of cleanin
pressed as a percentage of objects ev
25% (standard deviation, 14.8; 95%
interval, 9.4 to 40.5) (Table 2). There
variation between hospitals (ie, 9% to
garding thoroughness of cleaning (Fi
specifically how thoroughly each of t
was cleaned. The variation was partic
dent with respect to the three best-cle
objects—main field lights, main OR
telephones—which ranged from 0%
above 70% (mean, 32%). In contrast
ness of cleaning of the three least we
objects—second over-field light, OR
and storage cabinet handle—ranged f
30% (mean, 13%) (Figure 3). Thorou
cleaning did not correlate with the si
hospital expressed as patient days (ie
ized term used in health care epidem
represent the number of bed occupan

Lowest proportion
cleaned (%)

Highest proportion
cleaned (%)

Standar
deviatio

0 72 30.5
0 65 23

13 50 16
10 50 17
0 67 26
5 65 22
0 73 31
3 20 7
0 27 12
0 17 8
9 50 15
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year for a given hospital) in 2006 (R
regression analysis curve] � 0.005; P
the Medicare case mix index (ie, the
mon measure of complexity of case m
US hospitals), which ranged from 1.0
the hospitals evaluated (R � 0.22; P

DISCUSSION
Despite the use of trained environme
personnel and policies and procedure
dance with AORN standards and rec
practices, infection preventionists in
pating hospitals found substantial opp
improve the thoroughness of termina
fection cleaning in the six hospitals.
although results showed the thorough
door push plate cleaning to be more
two hospitals, two or more objects w
cleaned at all (eg, cabinet door handl
over-table lights, secondary lights, an
carts) in half of the hospitals evaluat
of the over-table field lights, which c
environmental pathogens directly into
field, averaged only 25.3% (range, 0%

Patient room cleaning in a subsequ
that analyzed the effect of a structure
tional intervention program to improv
oughness of terminal room cleaning
tals resulted in a 78% improvement i
Similarly, the thoroughness of termin

Figure 2. Thoroughness of implantation
terminal cleaning.
room cleaning improved from 53% to 80%
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LIMITATIONS
This project evaluation has several li
For example, although it represents t
depth analysis to identify institution-
portunities to improve OR suite envi
cleaning and disinfecting activities, th
limited number of institutions partici
project precludes direct generalizatio
results to other acute care hospitals, e
the geographic diversity, wide range
hospitals, and scope of the procedure
suggest that similar results may be fo
institutions. In addition, infection pre
the participating hospitals who had p
concerns about the thoroughness of t
cleaning in their own facility may ha
study group because of these internal
Limitations of the project design prec
lating the thoroughness of cleaning w
environmental cultures or SSI rates.

CONCLUSION
The objective documentation of oppo
improvement related to OR environm
ing in the implantation ORs in the ev
hospitals may suggest that suboptima
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a more widespread issue. Based on the
this evaluation project, staff members i
pitals have implemented process impro
ventions including structured education
and objective performance feedback to
ronmental services staff members. The
have already led to improvement in the
ness of daily terminal cleaning at sever

Further studies will be needed to c
effect of improved OR environmenta
on patient and health care worker saf
main challenge to prevention [of hea
associated infections] has been not th
guidelines, but rather a dearth of met
cient and consistent implementation o
mended practices”47(pS2) to minimize
infections.
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