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ABSTRACT
There are many sources of contamination in the perioperative environment. Patient experience can be negatively
affected by the presence of environmental contamination, especially if it is the cause of a surgical site infection.
Perioperative and environmental services staff members and leaders are tasked with ensuring a clean and safe
environment for their patients while maintaining an awareness of time and budgetary constraints. In addition, leaders are responsible for the competency of their staff members and must address performance issues when needed.
New technological advances designed to streamline monitoring and reporting processes related to OR cleanliness
are available for use. This article describes the quality improvement project that one multifacility organization completed related to the use of remote video auditing and the positive effect it had on the organization’s environmental
contamination.
Key words: contamination, environmental disinfection, quality improvement, remote video auditing, infection
prevention.

T

he incidence of health care–acquired infections
(HAIs) in the United States resulting in illness and
death is of significant concern. In a 2011 survey,
Magill et al1 estimated that approximately 721,800 HAIs
occurred in an estimated 648,000 inpatients. Among the
reported HAIs, pneumonia and surgical site infections
(SSIs) were reported as the most common, followed by
gastrointestinal infection, urinary tract infection, and
primary bloodstream infection.1 Surgical site infections
depend on patient factors such as age, sex, underlying
comorbidities, immunosuppression, and nutritional status;
type of surgery (clean versus dirty); and length of the preoperative stay.2,3 Extrinsic patient factors that can contribute to the development of an SSI include
• airborne and surface contaminants,3,4
• equipment in the OR contaminated by OR personnel
hands,5,6

• contaminated instruments,7
• aerosols from water sources,8,9 and
• airborne contaminants that settle on surfaces or fall
into the incision site.3,4,10,11
The risk of SSIs can be reduced by controlling environmental contaminants; a one-year longitudinal study of
inpatients who underwent a variety of surgical procedures
among eight hospitals in Spain investigated the correlation
between OR factors (eg, fungi and bacterial environmental
contamination, temperature and humidity, air exchanges,
air pressures), other factors, and SSIs. The aggregate SSI
rate was 6.7% (1,267 out of 18,910 patients experienced
an SSI); the researchers reported that when there were no
contaminants in the OR, almost no SSIs were detected.3
The presence and amount of OR environmental microbes
can alter the risk of an SSI.3,8,10 Recommended practices for
http://doi.org/10.1002/aorn.12426
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cleaning and disinfection are outlined in AORN’s “Guideline
for environmental cleaning,”12 and researchers have
reported a reduction in SSIs when appropriate cleaning and disinfection were included in their studies.13,14
Perioperative and environmental services leaders are
charged with ensuring that defined protocols are followed
and that microbial contamination is reduced or completely
eliminated.
Room surfaces are commonly assessed for surface contaminants after cleaning and disinfection.15 Several types
of audit tools assess the effect of environmental cleaning
and disinfection; these include culturing and reporting
colony-forming units (CFUs) of specific microorganisms,
reporting adenosine triphosphate (ATP) levels using relative light units (RLUs), using fluorescent marking gel,16
and observing and recording compliance with the cleaning
protocol.17 Perioperative and environmental services leaders can use audit tools and personnel resources to monitor
the cleaning and disinfection protocol systematically, and
sharing compliance feedback with perioperative and environmental services staff members can help improve and
maintain adherence to the protocol.17-19
Remote video auditing (RVA) is another audit tool that
can help verify cleaning practices and provide feedback
about adherence to defined protocols to improve cleaning
practice compliance. Evidence supports the use of RVA
with feedback and has repeatedly indicated initial and
sustained improvements in adherence to defined cleaning
protocols.17,20,21

Remote video auditing (RVA) is another audit
tool that can help verify cleaning practices
and provide feedback about adherence to
defined protocols to improve cleaning practice
compliance.

DESCRIPTION OF THE PROBLEM
Environmental services staff members perform end-of-
day OR cleaning and disinfection after the last procedure of the day either during the evening or night shift.
In our facilities, environmental services staff members
often independently complete multiple sequenced steps
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outlined by the facility’s protocol, which aligns with
the AORN “Guideline for environmental cleaning.”12
Perioperative personnel routinely visually inspect the
work before the first procedure of the day; however, the
environmental services supervisor or director only randomly inspects the work. When the perioperative environment does not appear to be clean, the environmental
services supervisor or director is notified to follow up on
the concern. The reasons that an OR might not pass a
visual inspection may be known or unknown. Known reasons may include: assignment of an inexperienced team
member to the perioperative area, inadequate staffing,
which limits adequate time to clean the room, competing
facility priorities, or a room that was missed in error.
Consistently observing and supervising all cleaning task
steps in each OR is difficult. The measurement of adherence to end-of-day cleaning and disinfection procedures
was limited at our facility because of the inability to supervise and observe all task steps in each OR consistently.
Environmental services staff members work independently and are rarely provided with feedback on compliance
when cleaning the OR. Perioperative, environmental services, and infection prevention leaders were aware of the
importance of cleaning and disinfection in preventing SSIs,
and realized there was a lack of available data regarding
the end-of-day cleaning and disinfection. Therefore, these
leaders, with the support of organizational leadership,
decided to implement a quality improvement (QI) project regarding the verification of end-of-day cleaning by
using RVA monitoring coupled with reporting of applicable data to perioperative and environmental services staff
members.

SETTING AND PROJECT DESCRIPTION
Organizational leaders, in conjunction with perioperative,
environmental services, and infection prevention leaders,
conducted the QI initiative in two facilities in a 22-facility
health system located in the northeastern United States.
Facility 1 is a 252-bed community hospital with eight ORs,
and Facility 2 is an 827-bed academic medical center with
23 ORs. The infection prevention leaders had noted documented SSIs after procedures, and perioperative nursing
staff members had noticed that ORs were not always visually clean and ready to use at the beginning of the day.
Perioperative, environmental services, and infection prevention leaders wanted to test the feasibility of RVA as
an audit tool for end-of-day cleaning and disinfection in
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both hospitals and wanted to know whether implementing RVA and reporting its data would result in improved
compliance with cleaning. The monitoring of end-of-day
cleaning and disinfection was an effort to continue toward
the organization’s journey toward zero infections and
manage controllable factors.

STATEMENT OF GOALS

• surgical light (post) – median 0.00 CFU/cm²,
• nurse computer keyboard – median 0.47 CFU/cm²,
• anesthesia computer mouse – median 0.26 CFU/cm²,
• OR door push plate – median 0.22 CFU/cm²,
• anesthesia medical cart drawer – median 0.09 CFU/
cm², and
• OR bed – median 0.00 CFU/cm².5

The goal of this QI project was to identify and improve
compliance with end-of-day cleaning and disinfection
using RVA as a monitoring tool; the specific goal was to
achieve and sustain a compliance rate greater than 95%
for this project and as the anticipated standard after
completion of this project. The steps toward this goal
were to

In another study at a facility with six ORs, ATP was measured in RLUs after routine cleaning and before the patient
was brought into the room.6 All surfaces yielded bioburden,
and the computer keyboard had the highest mean reading
of 1810.8 RLUs.6 Contamination occurs via multiple sources in the OR,3,7,8,10 and guidelines for end-of-day cleaning
and disinfection address these sources of contamination.12

1. collect baseline data on end-of-day cleaning compliance,
2. educate environmental services personnel regarding
the importance of compliance with cleaning and disinfection protocols,
3. implement an RVA monitoring tool to assess compliance with cleaning protocols, and
4. report the data from RVA monitoring to pertinent
personnel.

Environmental cleaning and disinfection is complex and
requires organized procedures designating specific personnel who are responsible for completing the work. An
effective method for decreasing contaminants in the environment is applying a disinfection agent that remains in
contact with the surface for a specified time.23 Rutala and
Weber16 suggest the following strategies to improve the
effectiveness of cleaning:

EVIDENCE REVIEW
Environmental contamination in the OR occurs, in part, as
a result of inadvertent touching of items and surfaces with
contaminated hands, and the use of sophisticated instruments and equipment that are difficult to disinfect adequately.4-7 The need for detailed and thorough cleaning
between procedures and at the end of the day has been
identified as a solution to minimize perioperative environmental contamination for nearly 45 years.22
Link and colleagues5 identified five primary high-touch surfaces in the OR: the anesthesia computer mouse, OR bed,
nurse computer mouse, OR door to substerile area, and
anesthesia medication cart. These sources were identified
by counting the number of times each surface was touched
by staff members’ hands from the time the patient entered
until he or she exited the OR. In addition to counting surface touches, these researchers cultured samples from
areas of the OR before the first procedure of the day and
used the post of the surgical light as a control. The results
of these cultures quantified the degree of contamination:
636

• selecting a disinfectant effective against the microorganisms that are the most common causes of health
care–associated infections; and
• educating personnel on the defined protocols and the
manufacturer’s instructions for use of the disinfectant,
including
○
○
○
○

contact time,
concentration,
compatibility with cleaning wipes and mops,
presence of sufficient moisture in the disinfectant
to achieve adequate contact time, and
○ adherence to the defined protocols.
Using RVA, Pederson et al17 audited an augmented perioperative room turnover protocol, finding that compliance
increased despite additional steps in the protocol that
increased turnover time. To increase the efficiency of
cleaning and disinfection, this organization implemented a
“pit crew” approach in which team members were assigned
responsibilities during turnover. Shortly after RVA monitoring for turnover was initiated, compliance was 79%; after
implementing the pit crew approach, average compliance
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rose to 93%. Monitoring end-of-day cleaning using RVA
revealed an initial compliance of 67%; after review and
additional educational sessions with environmental service personnel, the compliance rose to 94%. The facility
experienced a 10% decrease in SSIs in the year after RVA
was introduced compared with the previous year.17
Improving the cleanliness of the OR may be accomplished
by supervising and providing feedback regarding the process of cleaning and disinfection.17-19 In this QI initiative,
our proposed solution was to use RVA and real-time feedback to assess compliance without feedback and use feedback combined with improvement strategies to increase
compliance with end-of-day cleaning and disinfection.

Improving the cleanliness of the OR may be
accomplished by supervising and providing
feedback regarding the process of cleaning and
disinfection.

PROJECT METHODOLOGY
Organizational, perioperative, environmental services,
and infection prevention leaders decided to assess 11
essential elements on an end-of-day audit checklist of
OR cleaning and disinfection practices and use RVA both
without and with feedback given to perioperative and
environmental services staff members. We submitted our
proposed retrospective observational project to our organization’s institutional review board and it was reviewed
and approved. Low-resolution cameras were installed
in each OR to provide a complete view of the OR to a
third-party auditing company, Arrowsight Incorporated.
Infection prevention and environmental services leaders
and a representative from the third-party auditing company converted the cleaning protocol to an audit checklist
consistent with AORN recommendations. The checklist
listed the tasks that environmental service personnel
were to perform during the end-of-day cleaning and the
amount of time needed to perform those tasks.

Data Collection
At an external location, trained auditors from Arrowsight
viewed streaming video of the activity in each OR. When
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the auditors observed the cleaning team conducting end-
of-day cleaning, they recorded compliance of completion
of the items on the checklist and the total duration of
cleaning. The auditing process reported two timestamps,
calculated the amount of time between the two timestamps, and assigned a pass or fail to the cleaning team
depending on whether or not all requirements of the
checklist were met. Tasks were scored as pass or fail and
times for each end-of-day room cleaning were summed
and then divided by the number of events; data were
aggregated and then averaged for the referenced time
period (eg, day, week, month).

Measurement Techniques
Remote observers working at Arrowsight’s Network
Operations Center in India are reviewed and assessed
by higher level quality assurance personnel located in
Arrowsight’s Network Operations Center in Huntsville,
Alabama. The review process requires that quality assurance
personnel perform audits on 5% of the observed events in
the project. Any remote observers in India who scored 97%
or less are immediately removed from the auditing program
and placed in remedial training. Upon successful completion of the training program, the remote observer returns to
auditing under the direct supervision of a quality assurance
auditor manager. Arrowsight requires any remote observer who scores less than 97% twice during a 30-day period
to be removed from performing specific audits. During our
evaluation period, no auditors scored at or below 97%.
Three audit periods for each facility were established:
baseline, feedback, and maintenance with continued feedback. Baseline data were collected from March 18, 2013
to April 11, 2013 in Facility 1 and July 15, 2013 to October
14, 2013 in Facility 2. Feedback data were collected from
April 15, 2013 to June 20, 2013 in Facility 1 and October
21, 2013 to March 13, 2014 in Facility 2. Maintenance
period data for both facilities were collected during the
12 months after the end of the feedback audit. The maintenance period included the same feedback as within the
feedback period, the only difference is that the QI project
with involvement with organizational and infection prevention leaders was turned over to the perioperative and
environmental service leaders to oversee and ensure continuance of high rates of compliance.
During the feedback period, appropriate personnel
received education on the end-of-day cleaning processes
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and the results of the daily audits. The team sent daily
(Figure 1) and weekly aggregate data via e-mail to perioperative and organizational leaders during the feedback
period. The leadership teams responded to aggregate
compliance rates by communicating compliance to personnel performing end-of-day cleaning, working with staff
members to remove barriers to improve cleaning processes, acknowledging team success, coaching as needed, increasing communication among perioperative and
environmental services personnel, redefining the cleaning protocol, providing ongoing education, and assigning
accountability for the cleaning protocol to a single leader.

Table 1. Results of Remote Video Auditing to Verify
Compliance With End-of-Day Cleaning Protocols
Percent Compliance
With Protocol (95% CI)
Audit Period

Facility 1

Facility 2

Baseline

17.55 (10.28-24.81)

26.59 (15.63-37.54)

Feedback (first wk)

52.49 (34.27-70.73)

32.79 (26.64-38.94)

Feedback (overall)

98.09 (96.11-100.00)

87.56 (84.43-90.69)

Maintenance

97.81 (97.21-98.41)

99.75 (99.69-99.80)

a

a
Maintenance audit performed 12 months after feedback period was
complete.
CI= confidence interval.

Data Analysis
Descriptive statistics comprising averages of the end-of-
day cleaning checklist compliance and 95% confidence
intervals were reported. An interrupted time series regression analysis was performed to measure the effect of the
intervention in both facilities and significance was set at P
< .05. Data were analyzed using STATA 14.0.

IMPLEMENTATION
We encountered multiple barriers while implementing
this project. The end-of-day cleaning and disinfection
protocol was not written in a sequenced protocol. The
team members were informed of the cleaning process
and their competency verified soon after hire. Because

Figure 1.
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of the limited number of supervisors available for oversight, competency was validated sporadically after this
initial onboarding. As a result, during the baseline audit,
the auditors observed a lack of consistency in the way
that team members performed the cleaning and disinfection process. To address the inconsistent practices, a
sequenced protocol was agreed upon by environmental
services, infection prevention, and perioperative services
team members and converted into an audit checklist.

RESULTS
Table 1 shows the RVA data for Facility 1 and Facility
2 from the initial baseline audits, the feedback period

Remote video auditing dashboard showing daily aggregate room cleaning data.
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(during which feedback was provided to staff members
and education and coaching occurred), and the maintenance audit. The final audit was performed approximately one year after the feedback period ended. In Facility
1, there was no meaningful increase in compliance per
week during the baseline period. During the first week of
the intervention feedback period, there was a significant
increase in compliance over baseline (P < .0001), which
increased further during the intervention period and was
sustained over time.
In Facility 2, in the first week after the feedback intervention, there was a significant increase in compliance (P <
.0001) that increased during the intervention period and
was sustained over time. Figure 2 represents the changes
in compliance during the baseline and feedback (ie, intervention) periods.

Remote Video Auditing

DISCUSSION
After implementing this QI project, our organization found
that RVA with feedback provides a reasonable approach
to assess, improve, and maintain optimal cleaning and disinfection standards in the OR. Perioperative and environmental services leaders decided to expand use of RVA to
in-between procedure cleaning. As a result of this project,
our organization was able to
• define processes that outlined the physical actions and
sequencing needed for the cleaning of both organic and
inorganic material from all surfaces and equipment,
• educate multidisciplinary teams to ensure practice
aligns with the defined process and is consistently
repeated,
• provide support to ensure ongoing competency of
defined practices, and
• develop a monitoring plan to ensure the ongoing assessment of compliance with the process.
The RVA data allowed for identifying procedural gaps
with planned interventions for modification of protocols
and ongoing audit data to assess for positive changes that
hold individuals accountable for their work or the work
they oversee.
The cost of implementing RVA for this project was approximately $25,000 per year for a community hospital with
eight ORs to $50,000 per year for a tertiary hospital
with 25 ORs. Our organization chose to use permanently installed cameras; however, it is possible to use a small
number of high-resolution portable cameras that can be
placed in desired areas to be monitored. The potential
reduction in SSI rates could cover the cost of this service.
Shepard and colleagues24 estimated an approximate average cost difference in a patient with an SSI compared with
a patient without an SSI to be $34,407. If two infections
were eliminated during the course of a year, the cost of
RVA with feedback would be cost neutral.

Figure 2. End-of-day cleaning compliance by
week for baseline and feedback periods in Facility 1
(A) and Facility 2 (B). Vertical line indicates the introduction of feedback.

Increasing compliance with end-of-day cleaning helps
minimize microbes in the environment and decrease the
risk for surgical incision contamination contributing to an
SSI. Although not the initial purpose of this study, SSI data
from three years before to three years after the initiation
of RVA with feedback were evaluated. Facility 1 reported
a 14% decrease and Facility 2 reported a 2.5% increase
in the SSI rate using data from the National Healthcare
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Key Takeaways


Environmental contamination in the OR can increase the risk of patient infections.



Evidence shows that improving the cleanliness of the OR may be accomplished by supervising personnel and providing feedback on cleanliness to the personnel and supervisors responsible for cleaning and
disinfection.



Several monitoring tools can assess the efficacy of OR cleaning. Remote video auditing (RVA) is an audit
tool that can help verify cleaning practices and provide feedback about adherence to defined protocols to
improve cleaning practice compliance.



Leaders at a 22-facility health system located in the northeastern United States implemented a quality
improvement project regarding the verification of end-of-day cleaning by using RVA monitoring coupled
with reporting of applicable data to perioperative and environmental services staff members.



Results of the project indicated that RVA with feedback provides a reasonable approach to assess, improve,
and maintain optimal cleaning and disinfection standards in the OR. Creating a standard protocol for endof-day cleaning and using RVA resulted in significantly higher compliance with standardized cleaning protocols for this organization.

Safety Network.25 During the feedback period, Facility 2
experienced a change in surgical procedures because of
a center of excellence designation for surgical oncology;
the surgical population in the baseline versus the feedback
period changed.
Strengths of the QI project include
• implementation in both a tertiary and community hospital setting,
• standardized cleaning and disinfection protocols, and
• feedback assessing each event using a standard
checklist.
It is important to note that the cleaning team members,
leaders, and auditors benefited from development of the
protocol because it helped streamline the education, validation of competency, and auditing processes. The limitations included a lack of assessment of education and
competency before the baseline period, no assessment of
microbial contamination before and after cleaning and disinfection, and blurred camera views that inhibited detailed
assessment of surface contact to assess cleaning and wet
time of the disinfectant on the surface.

CONCLUSION
The OR environment has numerous microbial reservoirs that serve as the source and vector for disease
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transmission. Perioperative and environmental services
staff members are crucial players in patient safety protocols, particularly regarding cleanliness of the OR. Our organization introduced the use of RVA and feedback of the
audit data. Its use helped to promote defined cleaning and
disinfection processes, increased personnel accountability
for adhering to practices, provided immediate education
based on observed practices, and provided data to motivate the multidisciplinary OR team. This initiative demonstrated that compliance with end-of-day cleaning was
suboptimal. Monitoring with RVA combined with feedback
produced a highly reliable and sustained improvement in
end-of-day cleaning at two facilities in our organization.
The relationship between environmental contamination
and SSI infection rates is well documented. Oversight of
cleaning protocols is needed to improve environmental
cleaning, and RVA with feedback provided that for our
organization without the need for hiring additional managers. After this QI project, our organization has continued to use RVA with feedback for end-of-day cleaning
and has expanded its use to between-procedure cleaning.
Research to assess cleaning and disinfection using RVA
that includes the reporting of SSIs should be considered to
substantiate the value of RVA to audit cleaning in the OR.
Editor’s notes: Arrowsight is a registered trademark of
Arrowsight, Inc, Mount Kisco, NY. STATA is a registered trademark of StataCorp, LLC, College Station, TX.

AORNDownloaded
Journal	
for Anonymous User (n/a) at Hofstra Northwell School of Medicine / Northwell Health from ClinicalKey.com by Elsevier on December 14, 2018.
For personal use only. No other uses without permission. Copyright ©2018. Elsevier Inc. All rights reserved.

December 2018, Vol. 108, No. 6

REFERENCES
1. Magill SS, Edwards JR, Bamberg W, et al. Multistate
point-prevalence survey of health care-associated
infections. N Eng J Med. 2014;370(13):1198‐1208.
2. Berríos-Torres SI, Umscheid CA, Bratzler DW, et al.
Centers for Disease Control and Prevention guideline
for the prevention of surgical site infection, 2017.
JAMA Surg. 2017;152(8):784‐791.
3. Alfonso-Sanchez JL, Martinez IM, Martín-Moreno
JM, González RS, Botía F. Analyzing the risk factors
influencing surgical site infections: the site of environmental factors. Can J Surg. 2017;60(3):155‐161.
4. Cristina ML, Sartini M, Schinca E, Ottria G, Spagnolo
AM. Operating room environment and surgical site
infections in arthroplasty procedures. J Prev Med Hyg.
2016;57(3):e142‐e148.
5. Link T, Kleiner C, Mancuso MP, Dziadkowiec O,
Halverson-Carpenter K. Determining high touch
areas in the operating room with levels of contamination. Am J Infect Control. 2016;44(11):1350‐1355.
6. Richard RD, Bowen TR. What orthopaedic operating
room surfaces are contaminated with bioburden?
A study using the ATP bioluminescence assay. Clin
Orthop Relat Res. 2017;475(7):1819‐1824.
7. Sheitoyan-Pesant C, Arlarie I, Iorio-Morin C, Mathieu
D, Carignan A. An outbreak of surgical site infections
following craniotomy procedures associated with a
change in the ultrasonic aspirator decontamination
process. Am J Infect Control. 2017;45(4):433‐435.
8. Chand M, Lamagni T, Kranzer K, et al. Insidious risk of
severe Mycobacterium chimaera infection in cardiac
surgery patients. Clin Infect Dis. 2017;64(3):335‐342.
9. Kanamori H, Weber DJ, Rutala WA. Healthcare-
associated Mycobacterium chimaera transmission and
infection prevention challenges: role of the heater-
cooler units as water source in cardiac surgery. Clin
Infect Dis. 2017;64(3):343‐346.
10. Darouiche RO, Green DM, Harrington MA, et al.
Association of airborne microorganisms in the
operating room with implant infections: a randomized controlled trial. Infect Control Hosp Epidemiol.
2017;38(1):3‐10.
11. Mathijssen NM, Hannink G, Sturm PD, et al. The
effect of door openings in numbers of colony forming
units in the operating room during hip revision surgery. Surg Infect (Larchmt). 2016;17(5):535‐540.

Remote Video Auditing

12. Guideline for environmental cleaning. In: Guidelines
for Perioperative Practice. Denver, CO: AORN, Inc;
2018:7‐28.
13. Catalanotti A, Abbe D, Simmons S, Stibich M.
Influence of pulsed-xenon ultraviolet light-based
environmental disinfection on surgical site infections.
Am J Infect Control. 2016;44(6):e99‐e101. https://doi.
org/10.1016/j.ajic.2015.12.018.
14. Chen Y, Han X, Xu Y, Li W. Nursing project management to reduce the operating room infection. Iran J
Public Health. 2017;46(2):192‐198.
15. Han JH, Sullivan N, Leas BF, Pegues DA, Kaczmarek
JL, Umscheid CA. Cleaning hospital room surfaces to
prevent health care-associated infection: a technical
brief. Ann Intern Med. 2015;163(8):598‐607.
16. Rutala WA, Weber DJ. Monitoring and improving
the effectiveness of surface cleaning and disinfection. Am J Infect Control. 2016;44(5 suppl):e69‐e76.
https://doi.org/10.1016/j.ajic.2015.10.039.
17. Pedersen A, Getty Ritter E, Beaton M, Gibbons D.
Remote video auditing in the surgical setting. AORN
J. 2017;105(2):159‐169.
18. Gillespie E, Brown R, Treagus D, James A, Jackson
C. Improving operating room cleaning results with
microfiber and steam technology. Am J Infect Control.
2016;44(1):120‐122.
19. Munoz-Price LS, Birnbach DJ, Lubarsky DA, et al.
Decreasing operating room environmental pathogens contamination through improved cleaning.
Infect Control Hosp Epidemiol. 2012;33(9):897‐904.
20. Overdyk F, Dowling O, Newman S, et al. Remote
video auditing with real-time feedback in an academic surgical suite improves safety and efficiency
metrics: a cluster randomised study. BMJ Qual Saf.
2016;25(12):947‐953.
21. Armellino D, Trivedi M, Law I, et al. Replicating changes in hand hygiene in a surgical intensive care unit
with remote video auditing and feedback. Am J Infect
Control. 2013;41(10):925‐927.
22. Peers JG. Cleanup techniques in the operating room.
AORN J. 1974;19(1):53‐60.
23. Obi C, Muhammad UK, Manga SB, et al. Assessment of
commonly used hospital disinfectants on bacteria isolated from the operating theatre. JBBD. 2016;1:59‐65.
24. Birgand G, Saliou PS, Lucet JC. Influence of staff
behavior on infectious risk in operating rooms:

Journal
Downloaded for Anonymous User (n/a) at Hofstra Northwell School of Medicine / Northwell Health from ClinicalKey.com by Elsevier on DecemberAORN
14, 2018.
For personal use only. No other uses without permission. Copyright ©2018. Elsevier Inc. All rights reserved.

641

Armellino et al

December 2018, Vol. 108, No. 6

what is the evidence? Infect Control Hosp Epidemiol.
2015;36(1):93‐106.
25. Shepard J, Ward W, Milstone A, et al. Financial
impact of surgical site infections in hospitals: the
hospital management perspective. JAMA Surg. 2013;
148(10):907‐914.
26. Centers for Disease Control and Prevention. National
Healthcare Safety Network (NHSN) Patient Safety
Component Manual. https://www.cdc.gov/nhsn/pdfs/
pscmanual/pcsmanual_current.pdf. Updated January
2018. Accessed August 16, 2018.

Donna Armellino, DNP, RN, CIC, is the vice presi-

dent of infection prevention at Northwell Health in Lake
Success, NY. Dr Armellino has no declared affiliation that
could be perceived as posing a potential conflict of interest in
the publication of this article.

Oonagh Dowling, PhD, is an assistant professor in the

Department of Anesthesiology at the Donald and Barbara
Zucker School of Medicine Hofstra/Northwell, Long Island
Jewish Medical Center in New Hyde Park, NY. Dr Dowling
has no declared affiliation that could be perceived as posing a
potential conflict of interest in the publication of this article.

Sheldon B. Newman, MD, is the executive vice chairman in the Department of Anesthesiology and an assistant professor at the Donald and Barbara Zucker School of
Medicine Hofstra/Northwell, Long Island Jewish Medical

Center in New Hyde Park, NY. Dr Newman has no declared
affiliation that could be perceived as posing a potential conflict of interest in the publication of this article.

Richard B. Schwarz, MD, Fellow of the American

College of Physicians (FACP), is the medical director at
Long Island Jewish Medical Center in New Hyde Park, NY.
Dr Schwarz has no declared affiliation that could be perceived
as posing a potential conflict of interest in the publication of
this article.

Mitchel Jacobs, MD, is the medical director at Long

Island Jewish Forest Hills, NY. Dr Jacobs has no declared
affiliation that could be perceived as posing a potential conflict of interest in the publication of this article.

Kelly Cifu-Tursellino, MS, RN, CNOR, is vice president
of Peri-Operative Services at Northwell Health in Lake
Success, NY. Ms Cifu-Tursellino has no declared affiliation
that could be perceived as posing a potential conflict of interest in the publication of this article.
John F. Di Capua, MD, is The Peter Walker chair and an

associate professor in the Department of Anesthesiology
at the Donald and Barbara Zucker School of Medicine
Hofstra/Northwell, Long Island Jewish Medical Center in
New Hyde Park, NY. As a member of the Board of Arrowsight
Medical, Dr Di Capua has declared an affiliation that could
be perceived as posing a potential conflict of interest in the
publication of this article.

AORN JOURNAL CONTINUING EDUCATION HOURS
aornjournal.org/content/cme

Earn continuing education (CE) contact hours, which are free for AORN members, by
visiting the AORN Journal CE Archive. Our online platform provides quick access to all
current CE articles, as well as the ability to read an article, take the test, see your results,
and print your certificate. AORN Journal CE articles cover a broad range of perioperative
nursing and management topics, and new articles are published every month.
AORN is accredited with distinction as a provider of continuing nursing education by
the American Nurses Credentialing Center’s Commission on Accreditation.

642

AORNDownloaded
Journal	
for Anonymous User (n/a) at Hofstra Northwell School of Medicine / Northwell Health from ClinicalKey.com by Elsevier on December 14, 2018.
For personal use only. No other uses without permission. Copyright ©2018. Elsevier Inc. All rights reserved.

