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Abstract

Surgical smoke (SS) is a byproduct of tissue pyrolysis that pollutes the operating room
(OR) atmosphere, and its inhalation constitutes an occupational risk for all OR personnel.
Research strongly suggests that SS is a chemical, mutagenic, carcinogenic, and biologic hazard.
Smoke evacuation devices (SEDs) constitute the most effective means of SS removal, but they
are not routinely employed nationwide despite recommendations from professional and
government agencies. This quality improvement project's goal was to generate a descriptive
analysis regarding the state of SS evacuation and SED use at Oregon Health & Science
University South ORs and identify perceived barriers to SED utilization during a recent one-year
period beginning November 1, 2019. This analysis relied on Roger's Diffusion of Innovation
Theory, the Institute for Healthcare Improvement’s Model for Improvement, surveys, targeted
interviews, and OR record review. Based on supply utilization, OHSU surgeons used SEDs in
approximately 30.8% of surgical cases, with the primary barriers being surgeon refusal due to
inconvenience, device bulkiness, and impaired visualization. Approximately half of the surgeons
reported no education regarding SS, and these findings suggest that surgeons may adopt more
widespread SED use if education and these perceived barriers are addressed. Most survey
participants recognized SS as a health hazard and were concerned about their exposure to SS,
and most non-surgeons agreed that SEDs should be incorporated into all SS-generating
procedures. Registered nurses and certified surgical technologists were most likely to encourage

SED use, whereas only 6% of anesthesia providers chose to do so.

Keywords: surgical smoke, smoke evacuation devices, operating room, occupational hazard,

quality improvement, survey
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Introduction

Problem Description

Surgical smoke (SS) poses physical, chemical, and biological hazards to operating room
(OR) personnel (Karjalainen et al., 2018; Swerdlow, 2020a). Generated by electrosurgical units
(ESUs), lasers, and ultrasonic scalpels, SS consists of 95% water vapor and 5% cells and cellular
debris (Hill et al, 2012). Inhalation of SS results in the dispersion of particulate matter (PM) into
airways; acute and chronic surgical staff exposure to volatile organic compounds (VOCs) with
an irritant, mutagenic, and carcinogenic potential; and transmission of active biological agents.
Standard surgical masks are inadequate to filter these products of pyrolysis (Liu et al.,
2019). However, smoke evacuation devices (SEDs) effectively remove SS from the OR when
utilized during surgeries (Liu et al., 2019). Unfortunately, numerous studies show that these
devices are underutilized despite their efficacy and multiple professional and regulatory
organizations' recommendations (Limchantra etal., 2019). A detailed evaluation of the SS
evacuation practices at Oregon Health & Science University (OHSU) may reveal modifiable
factors to improve OR air quality and protect OR personnel's health.
Available Knowledge

The quantity of SS generated by tissue pyrolysis depends on the type of surgery, the
diathermy power employed in the process, the duration of diathermy, and the characteristics of
the OR ventilation system (Barrett & Garber, 2003; Swerdlow, 2020a). Thus, while the quantity
of SS available for inhalation represents one crucial consideration regarding its potential
occupational hazard, SS's precise composition poses equally salient concerns.

Particulate matter (PM) from tissue pyrolysis deposits in pulmonary tissue and

reproducibly results in inflammatory changes (Limchantra et al., 2019; Board on Population,
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2016). This process can cause acute and chronic pulmonary injury. The propensity for such
adverse events relates to PM size since smaller particles can travel more distally in airways. PM
size depends upon the SS source. Only electrosurgical units (ESUs), and to a limited extent, laser
devices, generate ultrafine PM (UFPM) with a maximum diameter < 0.1 micrometers (pm).
UFPM poses unique problems because it can penetrate standard OR personal protective
equipment (PPE) such as surgical masks and N-95 respirators (Brook et al., 2010; Ling, 2009).

Surgical smoke contains 150-600 volatile organic compounds (VOC) that penetrate all
respiratory PPE without charcoal filters (Pierce et al., 2011). OR concentrations of SS VOCs
often exceed recommended levels, and inhalation of these substances correlates with multiple
adverse events (Swerdlow, 2020a). In addition to immediate noxious effects, chronic exposure to
these compounds can cause heart, lung, reproductive, and neurologic disease and may relate to
the increased prevalence of respiratory ailments in OR personnel (nearly twice as high as the
general population) (Limchantra etal., 2019; Board on Population, 2016; Ball, 2010). These
VOC:s have significant mutagenic effects with in vitro Ames testing (Sisler etal., 2018). Ina
study of SS generated during plastic surgery procedures, passive inhalation of 1g of pyrolyzed
tissue was shown to have the equivalent mutagenic effect of six unfiltered cigarettes (Y oshifumi
etal, 1981). While no long-term studies link lung cancer incidence to SS, many VOCs in
surgical plumes possess known carcinogenic properties (Karjalainen et al., 2018; Liu etal.,
2019).

In addition, SS transmits active biological agents. Bacteria, including mycobacterium
tuberculosis, have been cultured from plumes (Garden etal., 1988; Pollock, 2007; Georgesen &
Lipner, 2018). Furthermore, multiple viral entities from SS have been isolated from SS,

including human papillomavirus, hepatitis B virus, human immunodeficiency virus, and
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poliovirus, and many of these viral entities remain pathogenic for days or longer on OR surfaces
(Liu etal., 2019; Board on Population, 2016). At least three nosocomial diseases result from SS
transmission of HPV in humans: oropharyngeal warts, laryngeal papillomatosis (and likely
pulmonary papillomatosis), and tonsillar cancer (Lui et al., 2019; Hallmo & Naess, 1991; Calero
& Brusis, 2003). Multiple reports have linked serologies of HPV in SS with identical viral
entities from the nasopharynx of inadequately protected OR personnel (Swerdlow, 2020a).
Similarly, case reports of laryngeal papillomatosis and tonsillar carcinomas associate these
nosocomial diseases with HPV SS transmission (Hallmo & Naess, 1991; Calero & Brusis, 2003).

Considering these hazards associated with SS inhalation, routine methods to mitigate SS
exposure, including OR ventilation, improved respiratory PPE, and wall suction, provide
inadequate protection for OR staff (Swerdlow, 2020; Romano et al., 2017). Standard surgical
masks filter PM with maximum diameters larger than 5-15 um, and N-95 respirators filter
particles larger than 0.3 um (Swerdlow, 2020a). However, SS routinely contains much smaller
pathogenic material, including bacteria and viruses as small as 0.3 um and 0.01 pm, respectively,
and PM that are potentially less than 0.1um in maximum diameter (Liu etal., 2019). In addition,
improper N-95 mask fit and staff non-compliance interfere with effective PPE use (Ball, 2010;
Pollock, 2007; Swerdlow, 2020a). Lastly, wall suction produces an inadequate vacuum to
address SS evacuation (Swerdlow, 2020a).

On the other hand, SEDs routinely provide effective evacuation of SS. Through a
combination of adequate suction and effective filtration, SEDs eliminate nearly all SS elements
larger than 0.1 pm and result in markedly reduced UFPM concentrations (Swerdlow, 2020a). SS
removed in this manner passes through either high-efficiency particulate air (HEPA) filters or

ultra-low particulate air (ULPA) filters, and SS contents are not recycled into the OR atmosphere
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(Limchantra etal., 2018; Swerdlow, 2020a). Common reasons for lack of routine SED use
include alack of protocols, areluctance by OR personnel to acknowledge SS hazards, excessive
noise, the bulkiness of equipment, and lack of accessibility; however, the most cited reason for
SED under-use remains surgeon refusal for unspecified reasons (Edwards, 2008; Steege etal.,
2016).

Despite multiple professional organizations recommending routine use of SEDs, a
national survey of OR nursing staff revealed that only 14% of all surgeries with ESU devices
routinely employed SEDs (OSHA, n.d.; AORN, 2017; Limchantra, 2019). Although four states
(Rhode Island, Colorado, Kentucky, and Oregon) recently have mandated SED use, at present,
there is no federal regulation of SS evacuation (AORN, 2021; Senate HB 2622, 2021). Thus,
smoke evacuation often becomes relegated to institutional discretion (Limchantra etal., 2019).
Rationale

Despite current evidence demonstrating harm from SS exposure, practitioners commonly
overlook its effective removal via SEDs. This project defined the extent of SED use at OHSU by
utilizing Roger's Diffusion of Innovation (DOI) Theory and the Institute for Healthcare
Improvement’s (IHI) Model for Improvement. DOI identifies five stages associated with an
individual's adoption of mnovation (knowledge, persuasion, decision, implementation, and
confirmation), and describes what factors influence adoption or rejection of an innovation.
Additionally, a core principle of DOI theory is that innovation follows a predictable adoption
pattern through a cumulative effect from early and late adopters. Initially, early adopters and
"mnovators" accept innovation, and through sociocultural pressure, late adopters and "laggards"
eventually come to accept the innovation (Greenhalgh etal., 2007). DOI theory enhanced survey

development and served as a guide during interviews. The IHI Model for Improvement acted as
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the project's methodologic framework, and it included Plan-Do-Study-Act (PDSA) cycles to
optimize survey development and distribution (IHI, 2020).
Specific Aim

The specific aims of this study were (1) to describe the current nature of SED use at
OHSU's South OR (S-OR) from November 1, 2019, through October 31, 2020, and (2) to
identify the barriers to the more widespread use of SEDs in the S-OR. Surveys with S-OR
personnel including surgical attendings and surgical residents (hereafter "surgeons"), anesthesia
attendings, residents, certified registered nurse anesthetists (CRNAs) (hereafter "anesthesia
providers"), registered nurses (RNs), and certified surgical technicians (CSTs); face-to-face
interviews; and OR records review provided the primary sources for data.

Methods

Context

OHSU Hospital is a 576-bed tertiary care center that serves the Portland, Oregon,
metropolitan area. From November 1, 2019, through October 31, 2020, over 13,000 surgical
procedures were performed in the hospital's S-OR. During the study period, OHSU employed
129 surgical attendings, 141 anesthesia providers, 124 OR nurses, and 46 CSTs in the S-OR. The
Center of Health and Healing (CHH) is OHSU's ambulatory surgical center, and it represents the
only OHSU site to embrace an SS-free OR. In 2018, CHH received an Association of
periOperative Registered Nurses (AORN) Go Clear Award for ensuring a smoke-free
environment. Since, S-OR leadership has attempted to reproduce CHH's success through staff
education and addressing SED use barriers, but they thus far have been mostly
unsuccessful. Although current OHSU policy recommends SEDs during smoke-generating

procedures, there is no mstitutional mandate concerning SED use. The choice of whether to use
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SEDs remains exclusively with the surgeons. In 2018, Occupational Safety and Health
Administration (OSHA) received two formal complaints regarding SS evacuation in S-OR.
However, a subsequent investigation by the organization found that staff exposure to VOCs was
within acceptable limits.

OHSU has integrated SEDs into every S-OR suite to facilitate SED utilization as both
built-in and stand-alone units (Buffalo Filter Visiclear), and surgeons can select additional
surgery-specific SED supplies. However, while S-OR leadership has fashioned an environment
that promotes easy access to SEDs, the frequency of SED utilization in their ORs remains
unknown due to obscurity in the record keeping.

Interventions

Data related to the study period of November 1, 2019, through October 31, 2020, was
gathered using a combination of record reviews, surveys, and interviews. Records provided
quantitative SED utilization information. Specific records considered for this purpose included
reports of surgical volume, surgical procedure cards containing SED requests (subdivided by
specialty), and SED supply utilization reports.

Surveys were created to gather additional information not found in the records review.
Using Roger's DOI Theory as the theoretical basis for survey development, survey questions
addressed the characteristics of the individual adopter and the cultural norms of SS evacuation at
OHSU S-OR. Questions were tailored to each type of provider. The survey design included
Likert scale questions, multiple-choice questions, select all that apply questions, and questions
with free-text answers to allow quantitative and qualitative data collection. Survey length was
minimized to reduce burden and encourage participation. Recipients received email reminders to

complete the survey for two consecutive weeks. A timeline of data collection is in Appendix A.
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Following the IHI's Model for Improvement Methodology, this quality improvement (QI)
project utilized two PDSA cycles. The pilot cycle involved a sample of five OR personnel to
provide anopportunity for survey design feedback through a section embedded in the survey.
OHSU’s Operating Room Executive Medical Group (EMG) reviewed the second survey
iteration before distribution to a larger volume of S-OR personnel. PDSA cycle 2 provided the
bulk of survey data collection and was distributed to all S-OR surgeons, anesthesia providers,
RNs, and CSTs.

Interviews served as the third method of data collection. Interviewees represented key
stakeholders: department managers, SS evacuation "champions" (employees that advocate for
SED use), early adopters, and SED non-users, who provided organization-specific, unpublished
information. These individuals were identified and selected for an interview in conjunction with
the operating room management committee consisting of surgeons, anesthesiologists, CSTs, and
OR nurses.

Measures

This study analyzed outcome measures, process measures, and balancing measures
(Appendix D). Our team chose outcome measures to address the project's specific aim of
quantifying SED use and describing its perceived benefits and barriers to its use. Process
measures described the steps taken to quantify these outcomes. Balancing measures monitored
any external influence that may have altered outcomes or results.

Analysis

Qualtrics XM and Microsoft Excel served as software for data processing. Information

gleaned from procedure card, supply utilization, and case volume reports quantified aspects of

SED use and is organized in tabular form. We analyzed survey responses by provider type,
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professional demographics, source of education related to SS, and perceived benefits of and
barriers to SED use. Interviews and survey free-text responses provided common themes
pertaining to SEDs.
Ethical Considerations

The study was reviewed by the university institutional review board and was considered
exempt (Appendix L). All data collected was anonymous, encrypted, password-protected, and
required two-factor authorization to access. The authors report no conflicts of mterest.

Results
Methods of Data Collection
Record Review

Results are presented in Appendix I. During the study time interval, a total of 13,376
surgical cases in the S-OR were recorded. The total number of SEDs utilized during this period
(based upon supply records which assumes used SEDS are replaced on a 1:1 basis) was 4,122.
Therefore, the S-OR utilized SEDs in 30.8% of cases. Nearly all surgeries performed in the S-
OR generate some quantity of SS, so the denominator of 13,376 cases is appropriate. The
PlumePen®, an electrocautery pencil with a SED built-in, was the most utilized SED unit (n=
3,159, 77.8% of the 4,122 times SEDs were used). The least requested SED unit was the
laparoscopic SED attachment (n= 603, 14.8% of the 4,122 times SEDs were used).

Procedure cards provided information related to surgeon requests rather than SED
utilization. For this reason, SED purchase data was employed to estimate SED usage (Table 31).
Thus, to the extent that SEDs are ordered and not utilized, 30.8% represents an upper limit for
the frequency of SED use. The same limitations apply to surgical subspecialty fractional

utilizations i Table 11.
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Surveys

Survey data are in Appendix F. A total of 491 surveys were distributed, and 196 survey
responses were received, yielding an overall survey response rate of 39.9%. Response rates
broken down by provider were as follows: 56.6% (73/129) of surgeons, 33.9% of anesthesia
providers (65/192), 36.3% of RNs (45/124), and 28.3% of CSTs (13/46). Surgeons responded the
most frequently, and CSTs responded the least frequently. Additionally, surgeons with more than
ten years of experience were the most likely group of surgeons to respond to this survey (65.8%,
n= 31), while RNs with less than five years of experience were most likely group of RNs to
respond to this survey (68.9%, n= 31).

The most prevalent method of SS education reported across all professions was non-
industry sponsored material, such as journal articles and colleague presentations (49.1%, n=115).
RNs (100%, n= 65) and CSTs (94.4%, n= 18) reported receiving the most education. In contrast,
few anesthesia providers and surgeons had received any SS education (38.6%, n=27 and 33.3%,
n=27 respectively).

Most respondents (79%, n= 155), including surgeons, agreed, or strongly agreed that they
are regularly exposed to SS. Likewise, the majority of RN (84.5%, n=38) and CST (84.6%, n=
11) respondents agreed or strongly agreed that SS is a health hazard, as did most surgeons and
anesthesia providers (52%, n=38 and 67%, n= 43, respectively).

Surgeons were more likely to respond that they agreed or strongly agreed that they are
not concerned about the hazards of SS (31.5%, n= 23), compared to RNs (8.8%, n=4) and CSTs
(7.6%, n=1). Conversely, most RN and CST respondents also agreed that an SED should always
be used in a SS generating procedure (89% and 76.9%, n= 50, respectively). In addition,

approximately half of the CST and RN staff reported suggesting SED use to surgeons, whereas
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only 6.2% (n= 4) of anesthesia providers reported participating in such discussions (see Table
5F).

Regarding perceived SED utilization rates, 68.5% of surgeons believed that they utilized
SEDs greater than half the time in their procedures, with 21.9% of surgeons reporting use "all of
the time." This response rate contrasts with the views of RNs (n= 21, 44.4%) and CSTs (n= 3,
23%) who believed SEDs use occurred less than half the time, and it also is inconsistent with the
calculated SED use rate of 30.8% based on utilization data. Interestingly, 58.3% of surgeons who
did not view SS as a health hazard reported using SEDs less than half of the time (compared with
31.5% of surveyed surgeons in general), and 17.4% of the same subset of surgeons reported
never using SEDs (compared with 11.1% of surgeons who viewed SS as a health hazard).

The most frequently cited perceived barrier by RN, CST, and anesthesia providers to
SED utilization was surgeon preference for no identifiable reason (44.4%, n= 87). Based on
surgeon response, the three most common reasons surgeons opted not to use SEDs included
“inconvenience” (32.7%, n= 37), “impaired surgical field visualization” (18.6%, n=21), and
“surgical smoke evacuation is not necessary” (11.5%, n= 13). Some surgeons expanded on
"inconvenience" in the free-text submission to include improper RN and CST training on SED
set-up, and devices not being readily available n the OHSU S-ORs. Of note, however, only one
RN and no CSTs believed set-up was a barrier to SED use. In total, only 16 out of 196
respondents disagreed with SEDs being necessary—with 13 out of the 16 respondents being
surgeons.
Interviews

A total of 13 individuals were interviewed, including two surgeons, one anesthesia

provider, three RNs, two CSTs, and five OR managers. We organized responses by nine primary
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themes (see Appendix H): (1) perceptions of SS hazards; (2) education surrounding SS/SEDs;
(3) appropriateness of current SED utilization; (4) perceived benefits of SED use; (5) perceived
barriers to SED use; (6) opposing viewpoints of SED users and non-users; (7) overall opinions
regarding SED use; (8) passive/active roles of various OR personnel; and (9) suggestions for
future changes regarding SED use.

Most interviewees believed SS was hazardous and thought SEDs were currently
underutilized atthe OHSU S-ORs. All provider types reported receiving education on SS/SEDs
from in-services, professional organizations, colleagues, or self-guided research, except for the
anesthesia provider, who reported never receiving education on the matter. Perceived benefits of
SED use included patient safety and OR personnel safety, while perceived barriers included
impaired visualization and noise. Interviewees identified that orthopedics and spine procedures
frequently utilized SEDs, while plastics, urology, and neurosurgery cases were least likely.
Nearly all mterviewees commented on the current opposing opinions surrounding SED use in the
OR, with frustrations expressed by surgeons, RNs, CSTs, and OR management. One surgeon
described frustration with the lack of standardization of SED use at OHSU m all smoke-
generating procedures, while another expressed the opposing belief that there is no explicit
evidence to support SED use. RNs, CSTs, and OR management all expressed frustrations with a
lack of legislative or institutional policy mandating SED use for smoke-generating procedures.
Several groups commented on the passive role of anesthesia providers in issues related to SS
evacuation. Suggestions for future changes regarding SED use at OHSU primarily focused on
legislative and institutional policy, educational efforts, and modifications to S-OR cultural

norms.
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Discussion
Summary

The most salient findings of this descriptive study regarding SED use in the S-OR for the
one-year period beginning November 1, 2019, and ending October 31, 2020, include:

1. Based on supply utilization reports and surgical case volume, these results indicate that
S-OR utilizes SEDs in slightly less than one-third of all surgeries during the study period. Since
SS generating procedures are common in the S-OR, SEDs are likely underutilized.

2. Surgeon preference without an expressed rationale was the most cited reason by RN,
CST, and anesthesia providers for lack of SED use.

3. Surgeons reported that the most common reasons they opted not to use SEDs were
mconvenience (including bulkiness), impaired surgical visualization, and the belief that SEDs
are unnecessary.

4. Most surgeons recognized that they had significant occupational exposure to SS and
believed that SS was a health hazard. Additionally, more than half of them (52%) were
concerned about their exposure to SS. This finding suggests that addressing issues related to
surgeon preference may facilitate more robust SED use amongst surgeons.

5. The overwhelming majority of non-surgeon OR staffview SS exposure as harmful and
concerning, and they believe that surgeons should employ SEDs for all SS generating
procedures. Further, RNs and CSTs were most likely to discuss SS evacuation with surgeons,
and anesthesia providers are least likely to engage in this discussion with surgeons.

6. Individuals who believed SS to be a health hazard were more likely to be concerned

about their exposure to SS.
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7. Although anesthesia providers overwhelmingly believed that SEDs should be used
with any SS generating procedure (80%), only 6.2% routinely suggest that the devices be used.
This is a striking and anomalous finding that needs explanation.

8. At OHSU S-OR, plastic surgery procedure packs contain an SED and as such plastic
surgeons represent the only specialty where a surgeon must opt-out, rather than opt-in, when
choosing SED equipment.

Interpretation

The overall use of SEDs in the OHSU S-OR as estimated by utilization data (30.8%) is
significantly higher than the most recent national data, based on an OR RN survey (14%)
(Limchantra, 2019). On the other hand, the present study survey data suggests that OHSU RNs
believe that SEDs are employed routinely in only 4% of cases (Table 3F). There are multiple
potential reasons for these differences. First, approximately ten months of the study occurred
during the 2019 coronavirus pandemic (COVID-19) when concerns for transmission of
infectious virus by SS were greatest (Swerdlow, 2020b). This latter consideration likely
imncreased SED utilization at many facilities, including OHSU. Second, published estimates of
SED use are based on survey information, whereas the current study provides data based on
utilization as approximated by purchase data. If SED units were replaced in excess of a one unit
per surgery, then such purchase data overestimated usage. In contrast, survey numbers skewed
by RN responder bias may have underestimated usage. Furthermore, record review and SED
utilization requests indicate that there is significant variation in SED use among surgical
specialties. This variation may stem from technical difficulties incorporating SEDs into specific

surgical approaches and techniques, which this QI project did not explore.
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Bias concerning the extent of perceived SED use may stem from differing levels of
education among OR staff. This study shows that about 40% of surgeons and one-third of
anesthesia providers at OHSU have received no education concerning SS, compared with RNs
who uniformly received such education. Based on Roger's DOI Theory, survey and interview
responses indicate that RNs and CSTs will likely be early adopters of any future SS evacuation
innovation, whereas surgeon and anesthesia providers are more likely to be late adopters.
Furthermore, this gap in education among surgeons may relate to the fact that only 52% of
surgeons believed that exposure to SS constituted a health hazard (compared with 85% of RNs).
These descriptive findings suggest that better education of surgeons may alter their perception of
SS hazards and encourage more widespread use of SEDs consistent with other survey studies
(L1, 2019; Chavis, 2016). The Association of Operating Room Nurses strongly advocates for
this approach (York, 2019).

On the other hand, even though two-thirds of anesthesia providers agreed that SS is a
health hazard, and four-fifths of them believed that surgeons should use SEDs with any SS
generating procedure, and only 6% routinely advocated for the use of these devices. This finding
is striking, and it raises the question of why it has not been previously reported. This functional
apathy on the part of anesthesia providers is also consistent with the near-complete lack of
discussion of SS in the anesthesia literature, and it represents a striking inconsistency worthy of
explanation (Swerdlow 2020a). Given the strong biases and comparably strong emotions
concerning routine SED use among surgeons, it is possible that anesthesia providers choose not
to address this issue due to fears of economic and political reprisal, or perhaps simply because
they understand the critical importance of a mutually supportive surgeon-anesthesia relationship

i patient care (Edwards, 2012; May, 2000). This lack of support of anesthesia providers for SED
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use represents a significant deviation from their traditional role as unrelenting safety advocates.
Regardless of the reasons, the fact that such a small fraction of anesthesia providers advocated
for SED use 1s aunique finding of this QI project; and it is a potential source for problem
remediation and represents opportunity for future studies.

Many findings of this study are consistent with previous investigations. For example,
although the precise numbers may vary, SEDs were relatively underutilized in the OHSU
operating rooms compared with their potential for use during SS generating procedures, a
widespread observation (Limchantra, 2019). In addition to a limited education of surgeons,
surgical attitudes toward SS as identified by the current study agree with past surveys: reasons
suggested by surgeons herein and elsewhere for their reluctance to use SEDs include impaired
visualization of the surgical field and noise (Swerdlow, 2020a; Edwards, 2012). In the current
investigation, some surgeons expressed the opinion that wall suction is adequate for SS
evacuation, a belief that is not supported with current evidence (Swerdlow, 2020a). Furthermore,
perioperative nurses reported frustration concerning what they perceive as disregard for physical
safety and wellness, a theme outlined in several other SS studies (Lindsey, 2015; Spearman,
2007).

Some of the findings of this study may have been affected by survey response rates.
Although the overall response rate to this study's online survey was 39.9%, consistent with an
expected value of 37%, the extent of such responses varied considerably between professional
groups (Geyer et al., 2020). For example, the response rate for surgeons was 56.6%, a relatively
high number, canbe attributed to a concern that this QI analysis could potentially mandate future
surgeon practices. On the other hand, CSTs had comparatively low response rates (28.3%),

possibly related to a sense of futility associated with a history of failed CST-led QI attempts at
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addressing SS evacuation at OHSU, including a recent occupational hazard complaint filed with
OSHA with no beneficial outcome (Kahn, D., 2020, April 24).
Strengths & Limitations

A major strength of this study includes its use of multiple sources for data collection,
mncluding review of OR purchase records, case volume reports, survey data, and interview data.
For example, the current investigation employed utilization data (derived from purchase records)
rather than solely survey responses to quantitate SED use, and the higher figure (30.8%) reported
herein may be related to this relatively novel methodology. In addition, the overall survey
response rate suggests an accurate sampling of OHSU perioperative staff. Furthermore, the study
was conducted in a prospective fashion that reduces biases compared with retrospective
mvestigations.

There are some unique contextual elements to this QI project that may limit its general
applicability. These include: (1) A significant portion of the one-year study period overlapped
with the COVID-19 pandemic, which likely positively influenced SED use: and (2) OSHA
recently investigated OHSU in response to a complaint regarding SS evacuation. Also, this study
addresses overall SED use, not whether SEDs are appropriately used; and whether proper
techniques of SS evacuation are employed, including effective capture device use, filter rotation,
and other technical aspects of SED function that affect efficacy.

In addition to limits on the application and details of the results, several sources of bias
exist that may influence the interpretation of this study's findings. Interviewees were identified
by OR management to participate in this study, and as such, their opinions may reflect
management perspectives regarding SS evacuation. Additionally, a separate OR committee

screened survey questions i an alleged effort to avoid controversial and emotionally charged
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issues related to SED use. Both these processes may have influenced study outcomes. Efforts to
minimize these limitations included employing large survey sample sizes, interviewing
individuals with opposing views on SS evacuation, and collecting data from multiple sources.
For example, survey responses were compared to objective data points such as SED utilization
data as a balancing measure to account for outlier opinions. Despite these efforts, there was an
unexpectedly marginal survey response rate from CSTs and low response rates from RNs and
anesthesia providers. Efforts made to improve response rates included a low survey burden and
email reminders.
Conclusions

This quality improvement project provided a descriptive analysis of the state of surgical
smoke evacuation and perceived barriers to SED use at OHSU during a recent one-year period
that partially coincided with the COVID-19 pandemic. As such, this project may provide a
framework for similar endeavors at other facilities that seek to perform similar observational
studies. Furthermore, within the limitations of the current investigation, the perceived barriers of
SED utilization at OHSU hospital may be extrapolated to other institutions where the same or
similar operative conditions exist, and this information may guide future studies as technological
advances (such as noise reduction and improved ergonomics) address some of these issues.

Oregon state law soon will mandate universal use of SEDs (Senate HB 2622, 2021), but
this does not change the importance of questions raised by this study that relate to operating
room personnel and their behavior. Among these findings is the notable gap of SS education
among surgeons related to this health hazard; and the observation that only 6% of anesthesia
providers routinely advocated for the use of these devices despite strongly agreeing with routine

SED use. Although anesthesia providers are advocates of health, patient safety, and leaders in the
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operating room, they have self-reported a laissez-faire approach to promoting SED use despite
considering their use necessary for OR personnel safety. In this manner, the current study
highlights areas with significant QI implications that warrant further investigation regardless of

the future status of SED use during surgery.
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Appendix A
Project Timelne
Jan Feb Mar Apr May Jun Jul Aug Sep

Finalize Project Design X
(703A)
IRB Determination (703B) X
PDSACycle 1(703B) X
PDSACycle 2(703B) X X
Final Data Analysis (703B) X X
Write Sections 13-17 (703B) X X
Prepare for project X X X
dissemination (703B)

Intervention Date Performed
Compiled procedure card data November 24, 2020
Submitted survey questions to OHSU's EMG January 5,2021
Distributed PDS A cycle 1 February 4, 2021

Sentreminder emails to PDSA cycle 1 recipients

Deadline for PDSA cycle 1 responses
Distributed PDS A cycle 2
Sentreminder emails to PDSA cycle 2 recipients

Deadline for PDS A cycle 2 responses
Conducted targeted interviews

February 11,2021

February 18,2021
February 19,2021
March 10,2021
March 17,2021

March 24,2021
March 26,2021
April 19, 2021 — April 30, 2021
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Appendix B

Members of the QI Project Team

OHSU Nurse Anesthesia DNP Stude nts

William Meyer, RN, BSN

o DNP student

o Project Author
Nathan Isbell, RN, BSN

o DNP student

o Project Author

OHSU Nurse Anesthesia Program Faculty

Dr. Barry Swerdlow, MD, FASA

o DNP Project Chair

o Assistant Professor — Nurse Anesthesia Program
Dr. Julie Soelberg, Ph.D., CRNA

o DNP Project Consultant

o Assistant Professor — Nurse Anesthesia Program

OHSU Perioperative Management and Leaders hip

Dio Sumagaysay, RN, MS

o Associate Chief Nursing Officer (ACNO), Perioperative & Procedural Services

Jamie Harrell
o OHSU Director of Perioperative Operations and Finance
Anna McAllister, RN, BSN, CNOR

o OHSU Procedure Card Specialist
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Haley Sands, RN, BSN

o OR Nurse Manager
Brian Droege, RN

o Specialty Practice Leader
April Jenkins,

o Program Technician
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Appendix C

Cause and Effect Diagram
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Appendix D
Measures
Measure Type Definition Data Collection
Procedure
Percentage of cases utilizing Outcome suzari(ia?::gse
SEDs measure Total number of surgical cases using SEDsT otal number of surgical cases vgolume
records
Identify surgical specialties ~ Outcome ° Cardiovascular Procedure card
who utilize SEDs most measure and surgical case
. o ENT
frequently/infrequently volume records
(] Dental / Oral
L] General surgery
L] Gynecology
o Hepatobiliary
° Neurosurgery
o Ophthalmology
L] Orthopedic surgery
L] Otolaryngology
L] Plastic surgery
L] Surgical oncology
L] Urology
L4 Vascular
Survey and
Identify perceived barriers to  Outcome Barriers of SED use identified by OR personnel _target‘ed
SED use measure interview
responses
Number of procedure cards Process The total number of procedure cards that list SED equipment Procedure card
that request SEDs measure records
Number of cases performed at Process Total number of cases performed at DCH from November 1, 2019, through Surgical case
OHSU measure October 31, 2020 volume records
. Targeted
Number of available SEDsat  Process . . . .
OHSU S-OR measure Total number of stationary and portable SEDs available at OHSU S-OR interview
responses
Targeted
Feedback fom the sample Process Cqmments regelved from th_e initial provider sa_mple regarding survey lquth, interview
. clarity of questions, the finction of survey question format, and identification of  responses from
affer initial PDSA cycle measure . e
unintended effects the initial
provider sample
Percent response rate after Process The number of completed surveys divided by the total number of surveys Survey
final PDSA cycle measure distributed responses
Targeted
Balancing interview
Survey burden Provider perception of excessive survey length responses from
measure .
the initial
provider sample
Change in SED use or SED ;?;iit:‘il]
perception as aresult of Balancing Alterations in SED use or SED perception attributed to the distribution of the responses fom
survey distribution during measure survey OIIjISU S-OR

second PDSA cycle

management
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Appendix E
Survey
Qualtrics Survey
Surgeon OR Staff Anesthesia Provider

1. What surgical specialty/specialties do
you work in? (select all that apply)

1. Cardiothoracic
ii. Dental
iii. Otolaryngology
iv. General Surgery

v. Gynecology
Vi. Ophthalmology

vii. Neurosurgery
viii. Orthopedics
ix. Podiatry
X. Plastic Surgery
xi. Urology
Xii. Vascular
xiii. Other:

2. How many years have you worked in
an operating room environment?
(select one)

1. <5 years
ii. 5-10 years
iii. 10-15 years
iv. > 15 years

3. Thave received education about
surgical smoke from: (select all that

apply)
i Journal articles
ii. Seminars
iii. Continuing medical education
(CME) courses
iv. Colleagues
V. Other:
vi. I have not received education

regarding surgical smoke

4. On ascale of 1-5 (1 =strongly
disagree, 3 = neutral, and 5 = strongly
agree) please rate the fllowing:

i. I am exposed to a significant
amount of surgical smoke in
the operating room

ii. I believe that surgical smoke is
hazardous to my health

iii. I fel my colleagues don't use
smoke evacuation devices as
often as I do

5. Circle the best answer:

i I use surgical smoke
evacuation device for open and
minimally invasive cases that
generate surgical smokeis:
(select one)

1. Whatis your role in the operating room?
(select all that apply)*

i Scrub nurse/perioperative nurse
ii. Circulating nurse
iii. Registered Nurse First Assistant

2. What surgical specialty/specialties do you
work in? (select all that apply)

1. Cardiothoracic
ii. Dental
iii. Otolaryngology
iv. General Surgery

v. Gynecology
vi. Ophthalmology
Vvii. Neurosurgery
viii. Orthopedics
ix. Podiatry
X. Plastic Surgery

xi. Urology

xii. Vascular
xiii. I work with all surgical specialties
Xiv. Other:

3. How many years have you worked in an
operating room environment? (select one)

1. <5 years
ii. 5-10 years
iii. 10-15 years
iv. > 15 years

4. Thave received education about surgical
smoke from: (select all that apply)

i. Journal articles
ii. Seminars
iii. Continuing education (CE) courses
iv. Colleagues
V. Other:
vi. I have not received education

regarding surgical smoke

5. Onascale of 1-5 (1 = strongly disagree, 3 =
neutral, and 5 = strongly agree) please rate the

following:
i I am exposed to a significant amount
of surgical smoke in the operating
room

ii. 1 believe that surgical smokeis
hazardous to my health

iii. Surgical smoke evacuation devices
should always be used during any
surgical smoke generating procedure

iv. I ofien suggest that a smoke
evacuation device be used during a

iii.

iv.

vi.

iii.

5.

i.

What is your role in the operating
room?
Certified Registered Nurse
Anesthetist
Anesthesiologist

How many years have you
worked in an operating room
environment? (select one)

<5 years

5-10 years

10-15 years

> 15 years

I have received adequate
education about surgical smoke
from: (select all that apply)
Joumal articles
Seminars
Continuing education (CME/
CE) courses
Colleagues
Other:
I have not received education
regarding surgical smoke

On a scale of 1-5 (1 = strongly
disagree, 3 =neutral, and 5=
strongly agree) please rate the
following:
I am exposed to a significant
amount of surgical smoke in
the operating room

I believe that surgical smoke
is hazardous to my health

Surgical smoke evacuation
devices should always be
used during any surgical
smoke generating procedure

I offen suggest that a smoke
evacuation device be used
during a procedure

I desire more input into the
decision whether to employ
smoke evacuation devices in
cases Iam involved in

Circle the best answer:
The primary reason smoke
evacuation devices are not
utilized more often in the OR
is: (select one)
a. T o0 noisy




34

SURGICAL SMOKE EVACUATION AT OHSU

a.  All the time procedure
b.  More than half the time
c.  About half the time v. I desire more input into the decision
d.  Less than half thetime whether to employ smoke evacuation
e.  Never devices in cases I am involved in
ii. Use of smoke evacuation 6.  Circle the best answer:
devices is problematic for me i The primary reason smoke evacuation

due to: (circle all that apply)

a. Surgical smoke evacuation
is unnecessary

b. Toonoisy

c. Inconvenience (including
bulkiness of the device)

d. Impaired surgical field
visualization

e. Surgical smoke evacuation
devices are inefective for
evacuation of smoke

iii. When I choose not to use a
surgical smoke evacuation
device, the primary reason is:
(select ONE) ii.

a.  Surgical smoke
evacuation is unnecessary

b. T oo noisy

c.  Inconvenience (including
bulkiness of the device)

d. Impaired surgical field
visualization
e. Surgical smoke

evacuation devices are
inefective for evacuation
of smoke

f There is no surgical
smoke generated with the
surgery

iv. I use smoke evacuation
devices more often with:
(select one)
a.  Open procedures
b.  Minimally invasive
procedures
c.  Equally with open and
minimally invasive
procedures

devices are not utilized more offen in
the OR is: (select one)

a.  Toonoisy

b.  Inconvenience including bulkiness
of device

c.  Impaired surgical field
visualization

d.  Surgical smoke evacuation is
unnecessary

e.  Surgical smoke evacuation

devices are ineffective for
evacuation of surgical smoke

£ Smoke evacuation devices are
difficult to set up

In my practice, use of surgical smoke
evacuation devices for cases that
generate smoke occurs approximately:
(select one)

All the time

More than half the time

About half the time

Less than half the time

Never

cao os

Inconvenience including
bulkiness of device
Impaired surgical field
visualization

Surgical smoke
evacuation is
unnecessary

Surgical smoke
evacuation devices are
inefective for
evacuation of surgical
smoke

Smoke evacuation
devices are difficult to
set up

In my practice, use of
surgical smoke evacuation
devices for open and
minimally invasive cases that
generate smoke occurs
approximately: (select one)

o ae op

All the time

More than half the time
About half the time
Less than half the time
Never

*This question only pertains to OR nursing staff and it was not included in surveys distributed to CST. The remainder of the survey was

identical for all professional groups.

Note: This table includes three variations of the survey that were delivered to OR staff Theintent of these variations were to address the unique

perspective of OR personnel related to SS evacuation.
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Appendix F

Survey Results
Figure 1F: Provider Experience

Years of Experience by Profession
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Figure 2F: Self-Reported SED Utilization Across All Professions
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Figure 3F: Perceived Hazards of SS Among Professions

Figure 4F: Concern of Occupational Exposure of SS Among Professions
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Figure 5F: Necessity of SEDs During SS Generating Procedures by Profession
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Table 1F: Response Rates

Provider Responses ])Se:;;::?;sd Reponses Rate

Surgeon 73 129 56.58%

ST Staff 13 46 28.26%

RN Staff 45 124 36.29%

Anesthesia 65 192 33.85%

Total 196 491 39.92%
Table 2F: Provider Specialty

What surgical

s pe cialty/s pe cialties

do you work in? Count %

(Select all that

apply)

General Surgery 19 23.75%

Orthopedics 13 16.25%

Other 12 15.00%

Gynecology 9 11.25%

Otolaryngology 5 6.25%

Vascular 5 6.25%

Urology 5 6.25%

Plastic Surgery 5 6.25%

Ophthalmology 2 2.50%

Cardiothoracic 2 2.50%

Neurosurgery 2 2.50%

Dental 1 1.25%

Podiatry 0 0.00%

Total 80 100%
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Table 3F: Nursing, Anesthesia, and Surgical Technologist Perception of SED Utilization

Question In my practice, use of surgical smoke evacuation devices for cases that generate smoke occurs approximately (select one)

Answer Nursing Anesthesia CST

n % n % n %
All of the time 5 4.44 0 0 0 0
More than half the time 1 2444 9 13.85 5 15.38
About half thetime 10 2222 14 21.54 8 61.54
Less than half the time 19 2.2 15 23.08 3 23.08
Never 2 4.44 3 4.62 0 0
I don't know 1 2.22 24 36.92 0 0
Total 45 100 65 100 13 100

Question Thereasons surgical smoke evacuation devices are not utilized more often inthe OR are (select all that apply)
Answer Nursing Anesthesia CST

n % n % n %
Too noisy 13 11.02 7 8.75 3 10.00
Inconvenience including bulkiness of the device 30 25.42 18 22.50 7 23.33
Impaired surgical field visualization 29 24.58 12 15.00 5 16.67
Surgical smoke evacuation is unnecessary 0 0.00 2 2.50 1 3.33
Surgical smoke evacuation devices are ineffective for 3 2.54 4 5.00 1 3.33
evacuation of smoke
Smoke evacuation devices are difficult to set up 1 0.85 5 6.25 0 0.00
Surgeon choice 42 35.59 32 40.00 13 43.33
Total 118 100 80 100 30 100
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Table 4F: Surgeon Self-Reported SED Utilization

Question: [ use surgical smoke evacuation device for open and minimally invasive cases that

generate surgical smoke is (select one)

Answer n %
All the time 16 21.92%
More than half the time 24 32.88%
About half the time 10 13.70%
Less than half the time 13 17.81%
Never 10 13.70%
Total 73 100%
Question: / use smoke evacuation devices more often with (select one)
Answer Count %

Open procedures 32 49.23%
Minimally invasive procedures 14 21.54%
Equally with open and minimally invasive procedures 19 29.23%
Total 65 100%

40
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Table 5F: Perceived Barriers to SED Utilization — Nursing, Anesthesia, and Surgical Tech

Question: The primary reason smoke evacuation devices are not utilized more often in the OR is Nursing Anesthesia CSTs
(select one)

Answer n % n % n %
Too noisy 13 11.02% 7 8.75% 3 10.00%
Inconvenience including bulkiness of the device 30 25.42% 18 22.50% 7 23.33%
Impaired surgical field visualization 29 24.58% 12 15.00% 5 16.67%
Surgical smoke evacuation is unnecessary 0 0.00% 2 2.50% 1 3.33%
Surgical smoke evacuation devices are inefective for evacuation of smoke 3 2.54% 4 5.00% 1 3.33%
Smoke evacuation devices are difficult to set up 1 0.85% 5 6.25% 0 0.00%
Surgeon choice 42 35.59% 32 40.00% 13 43.33%
Total 118 100% 80 100% 30 100%

Table 6F: Perceived Barriers to SED Utilization — Surgeons

Question Use of surgical smoke evacuation devices is problematic for me due to (select all that apply)

Answer Surgeon
n %
Surgical smoke evacuation is unnecessary 13 11.50
Too noisy 10 8.85
Inconvenience (including bulkiness of the device) 37 32.74
Impaired surgical field visualization 21 18.58
Surgical smoke evacuation devices are inefective for evacuation of smoke 10 8.85
There is no surgical smoke generated with the surgery 12 10.62
Loss of haptics/ tactile feedback 10 8.85

Total 113 100
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Table 7F: Likert Scale Questions

Provider Question 1 2 3 4 5
n % n % n % n % n %
Surgeon I'am exposed to surgical smoke in the operating room 1 1.37 7 9.59 8 10.96 14 19.18 43 58.90
I believe that surgical smokeis hazardous to my health 8 10.96 4 5.48 23 31.51 20 27.40 18 24.66
I el my colleagues don't use smoke evacuation devices 14 19.18 19 26.03 22 30.14 9 12.33 9 12.33
as often as I do
I am not concerned about my exposure to surgical smoke 19 26.03 19 26.03 12 16.44 12 16.44 11 15.07
1 2 3 4 5
Anesthesia I am exposed to surgical smoke in the operating room 0 0.00 6 9.23 11 16.92 25 38.46 23 35.38
I believe that surgical smoke is hazardous to my health 2 3.08 4 6.15 16 24.62 18 27.69 25 38.46
Surgical smoke evacuation devices should always be used 3 4.62 5 7.69 5 7.69 16 24.62 36 55.38
during any surgical smoke generating procedure
I ofien suggest that a smoke evacuation be used during a 27 41.54 16 24.62 18 27.69 4 6.15 0 0.00
procedure
I am NOT concerned about my exposure to surgical 22 33.85 14 21.54 17 26.15 9 13.85 3 4.62
smoke
1 2 3 4 5
CST I am exposed to surgical smoke in the operating room 0 0.00 0 0.00 4 30.77 0 0.00 9 69.23
I believe that surgical smokeis hazardous to my health 0 0.00 1 7.69 1 7.69 1 7.69 10 76.92
Surgical smoke evacuation devices should always be used 1 7.69 1 7.69 1 7.69 2 15.38 8 61.54
during any surgical smoke generating procedure
I ofien suggest that a smoke evacuation be used during a 0 0.00 2 15.38 4 30.77 1 7.69 6 46.15
procedure
I am NOT concerned about my exposure to surgical 9 69.23 3 23.08 0 0.00 1 7.69 0 0.00
smoke
1 2 3 4 5
Nursing I am exposed to surgical smoke in the operating room 0 0.00 1 2.22 3 6.67 12 26.67 29 64.44
I believe that surgical smoke is hazardous to my health 1 2.22 1 2.22 5 11.11 3 6.67 35 77.78
Surgical smoke evacuation devices should always be used 3 6.67 0 0.00 2 4.44 5 11.11 35 77.78
during any surgical smoke generating procedure
I offen suggest that a smoke evacuation device be used 6 13.33 3 6.67 13 28.89 11 24.44 12 26.67
during a procedure
I am NOT concerned about my exposure to surgical 31 68.89 7 15.56 3 6.67 1 2.22 3 6.67
smoke

Note: Column headings 1 through 5 represent Likert scale responses: 1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree.
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Appendix G

Standardized Interview Questions by Provider

Anesthesia Provider

Do you believe surgical smoke (SS) is harmful? Why or why not?

2. Where have youreceived information concerning SS?
3. In your opinion, which surgical specialty utilizes smoke evacuation devices (SEDs) most often and
why? Which specialty utilizes SEDs least ofien and why?
4. In your opinion, is SS evacuation underutilized, overutilized, or utilized appropriately at OHSU? Why
do you think that is?
5. Which cases are you regularly involved in that generate the most SS?
6.  What, ifany, changes would you like to see at your facility regarding SS evacuation?
7. Compared to other professional organizations, there is little writing in the anesthesia literature or from
anesthesia organizations concerning surgical smoke. Why do you believe this is the case?
8. What do you think are the responsibilities of anesthesia providers with respect to smoke exposure of
operating personnel?
9. Are there any steps you feel that the anesthesiology department or the individual could take to promote
asaft OR environment with regards to SS?
10. Are there barriers that have prevented any of these steps from being taken previously?
Surgeons 1. Do youbelieve surgical smoke (SS) is harmful? Why or why not?
2. Where have youreceived information concerning SS?
3. In your opinion, is SS evacuation underutilized, overutilized, or utilized appropriately at your facility?
Why?
4. Cou}l,d you describe your own personal experiences with smoke evacuation devices (SEDs)?
5. Can youdiscuss the precise aspects of SEDs that potentially interfere with your surgeries? For
example:
a. Do they impair visibility?
b. Do they add to the complexity of an already complex care situation?
c.  Does the noiseinterfere with communication among operating room staff?
d.  Are the pencil devices awkward to hold?
6.  What can your institution do to make SEDs more user-fiiendly and less problematic for surgeons?
7. Are there any other changes you would like to see at your facility regarding SS evacuation?
Registered Nurses & 1. Do youbelieve surgical smoke (SS) is harmful? Why or why not?
Certified Surgical 2. Where have youreceived information concerning SS?
Technologists 3. In your opinion, which surgical specialty utilizes smoke evacuation devices (SEDs) most often and
why? Which specialty utilizes SEDs least ofien and why?
4. In your opinion, is SS evacuation underutilized, over-utilized, or utilized appropriately at your facility?
Why?
5. Wh?ch cases are you regularly involved in that generate the most SS?
6.  What, ifany, changes would you like to see at your facility regarding SS evacuation?
7.  How could the institution optimize communication and discussion about surgical smoke evacuation
among staff?
8. Does SED setup interfere with operating room workflow?
a.  If so, what adjustments have been made in the past, and what adjustments could be made in
the future, to preserve workflow that would still allow SED use in each case?
OR Management 1. Do youbelieve surgical smoke (SS) is harmful? Why or why not?
2. Where have youreceived information concerning SS? 0
3. In your opinion, which surgical specialty utilizes smoke evacuation devices (SEDs) most offen and
why? Which specialty utilizes SEDs least offen and why?
4. In your opinion, is SS evacuation underutilized, over-utilized, or utilized appropriately at your facility?
Why?
5. th}ilt, ifany, changes would you like to see at your facility regarding SS evacuation?
6.  What are the major impediments (institutional or otherwise) to implementation of an efective smoke
evacuation program at OHSU?
7. What are the practice differences between CHH and OHSU/DCH pertaining to surgical smoke

evacuation? Why do these practice differences exist?
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Appendix H
Interview Themes

Themes Derived from Targeted Interviews

Themes Coding Phrases Examples by Provider Type
Perceptions of SS Believes SSis Surgeon =Underwent a lung operation fora
Hazards hazardous benign tumorin the lung, believes it to be related

to SS exposure

RN = Referenced statistic regarding ablation of
one gramof'tissue to be equivalent in
carcinogenicity to sixcigarettes

CST = Stated particles in SS smaller than 0.1
microns can become entrapped within the
respiratory tract and havebeenshownto be
harmful

OR Management =Has known three people who
have been diagnosed with oral cancerand has
attributed it to SS exposure

Does not believe
SS is hazardous

Anesthesia=Does not believethereis conclusive
evidence that SS is harmful

Surgeon =Believes there hasn't been a study to
show OR personnel dying fromsmoke-related
diseases

Education Self-taught
Surrounding
SS/SED

Surgeon =Felt SED companies were "fear-
mongering", examined scientific literature, and did
not find any datashowing cause and effect
between SSand illness

Surgeon =Conducted own literature search

CST = Researched currentavailable evidence,
undertook it as a project, and presented it to staff

In-services

Surgeon =Mentioned SED company in-service
was the first exposureto the topic

RN = Referenced SED company in-service

CST = Stated SED company in-service prompted
further exploration

Professional
organizations

RN = Discussed AORNresources

CST = Mentioned AST conferences and journal
articles

OR Management =Referenced AORN and emails
from state legislature

Colleagues

RN = Credited colleagues who are passionate
about SEDs with bringing awareness to the topic
OR Management = Credited former employee with
bringing awareness to thetopic
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No education

Anesthesia = Stated there had not been any
education onthe matter

Surgeon = Stated SEDs are underutilized, because
it is not yet a standard practice

RN = Stated SEDs are underutilized, since only
two services at DCH use it routinely

OR Management =Stated SEDs are heavily
underutilized, due to lack of full buy-in at DCH
OR Management = Stated underutilization was
primarily aresult of surgeonpreference

OR Management = Stated SEDs are underutilized,
and encounters the common argument of "show
me the causativedata”, but felt there is a lack of
understanding that RCTs cannot beperformed to
obtain this kind of data

OR Management = Stated SEDs are underutilized,
as they should be utilized forall cases to mitigate
any potential risk, which they currently are not
CST = Stated SEDs are underutilized at an
institutional level, but more surgeons have
increased their SED use in recent years

RN = Stated "appropriate" utilization would be
100% of cases

Appropriateness Believes SEDs
of Current SED are underutilized
Utilization
Unsure if SEDs
are utilized
appropriately

Surgeon =Described not feeling sure if SEDs are
utilized appropriately. Stated they probably have a
role in some cases, but would need to domore
research. However, described willingness to adopt
SED use ifevidence supported it

OR Management =Referenced the fact that
utilization is dependent uponthesite. Described
appropriate utilization at CHH, but
underutilization in S-OR

Perceived Benefits  OR personnel

Surgeon =Believes SED use should be mandated

of SED Use safety for OR personnel safety as a part of OSHA
OR Management =Emphasized that SEDs keep
everyone in the OR safe
CST = Compared SS safety to fire safety, and
encouraged annual educationregarding SS
RN = Referenced frequentheadaches fromsmoke
inhalation and fear of impact on health
Patient safety CST = Stated SS has beenshown to be harmfulto
patients and SEDs should be used routinely for
patient safety
SED technology Surgeon =Found current SED technology to be
has greatly reliable and a significantimprovement fromprior
improved models, with no issues regarding loss ofhaptics
Perceived Barriers Impaired Surgeon = Stated handheld devices are
to SED Use visualization cumbersome and difficult to seearound

Anesthesia =Discussed overhearing surgeons say
SEDs are bulky and impair visualization

45
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e (ST =Believes small size of pediatric patients can
make visualization difficult with SEDs

Noise e Surgeon=Described noise fromSEDs to be
distractingto the flow ofthe case

e (ST = Stated theyare noisy systems

Loss ofhaptics/ e Surgeon=Emphasized that SEDs interfere with
tactile feedback tactile feedback while ablating tissue
Setup Time e Surgeon=Mentionedthe factthatsome

circulators are notas comfortable with the setup,
so it takes time

Patient safety e Surgeon=Believes loss ofhaptics with handheld
device impacts patient safety by making it more
difficult to assess tissue and increases risk of

complications
SED Users / Non- Users e RN = Referenced orthopedics and spine cases as
Users users at DCH
e OR Management =Referenced plastics as users at
OHSU
e RN = Referenced plastics, ENT, and general
surgery as users at OHSU
Non-users e RN = Referenced urology, plastics,and

neurosurgery as non-users at DCH

e (ST =Referenced neurosurgery and orthopedics
as non-users at OHSU

e OR Management =Referenced surgical oncology
and spine cases as non-users at OHSU

Opposing Surgeons feeling e Surgeon=Described an adversarial culture
Opinions frustrated surrounding SED use in the OR. Desires a way to
Regarding SED address the issue in a rational way. Believes that if
Use SEDs can't be used in a particular case, then those
who are uncomfortable with thatcan scrubinto
anotherroom
RNs and CSTs e OR Management =Believes the issue is placing
feeling frustrated stress on interpersonal relationships in the OR, and

expresses desire for OHSU to move beyond
surgeons being the sole decision maker for
everyone's health and safety

e OR Management =Described the discussion
surrounding SEDs as becoming increasingly more
adversarial, causing significantdivision among
staff

e (ST =Referenced a distinct hierarchy in the OR,
with some surgeons being more intimidating and
adversarial than others, butothers being fairly
open to adiscussionregarding SED use

e RN = Expressed frustrationthat OHSU as an
institution is about "bettering the health ofall
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Oregonians", but surgeons won't use SEDs forthe
health oftheir colleagues

OR Management =Described the anesthesia
departmentas appearing indifferenton theissue,
but believes this may be because they don't wantto
be in the middle of theirsurgicaland nursing
colleagues

Anesthesia=Believes it is possible that data has
notbeen presented to anesthesia providers, or that
anesthesia groups are less impressed by the data
RN = Believes there is alack of educationamong
anesthesia providers, similar to most other
provider groups

Passive and Passiverole of
Active Roles of anesthesia
OR Personnel department
Active/
influentialrole
of CSTs

RN = Emphasizes that CSTs have a very
influentialrole in SED use, as they are opening up
the supplies for the procedure

Suggestions for Standardized
Future Changes policy for SED

Surgeon =W ould like to see an institutional
mandate for SED use for OR personnelsafety

OR Management =W ould like to see a changein
the language used in the OHSU SED policy so that
SED use is not up to provider preference

OR Management =W ould like to see the
nstitution push surgeons to challenge their own
habits

CST = Would like to see replacementof Bovies
with PlumePens® in all packs

Regarding SED use
Use
State legislative
changes

OR Management =Looking forward to passage of
Oregon billto mandate SED use, which would
completely changethe discussion around SED use

Increased buy-in
from surgeons

RN = Expressed frustration with settingup an SED
for acase,only to have asurgeonsaythey don't
use that

CST = Would like to see surgeons try various
SEDs to find one they feel comfortable using

Change in
culture

Surgeon =W ould like to create a culture where
everyone feels comfortable asking if SEDs are
beingused

CST = Would like to create a culture where SED
use is automatic

OR Management =Feels a smallteam would be
needed tochampion this initiative in order forit to
beas successfulas it was at CHH

Increased
education

Surgeon =W ould like to see consistent training
regarding SED use forall OR personnel

CST = Would like to create annual continuing
education courses regarding hazards of SS
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OR Management = W ould like to increase
education and familiarity with SEDs in the hopes
of adopting consistent SED use priorto state

mandate

Encouraging
further
conversation

Surgeon =W ould like to get to a place where
everyone is comfortable talking about SS and
having a difference in opinion

No suggestions
for future
changes

Anesthesia = Stated no opinionon future changes,
does notfeelthere is enough evidence ofharmand
hears reports fromsurgeons that SEDs are
substandard
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Appendix I
Procedure Card, Supply Utilization, and Case Volume Report Results

Table 11: Surgical Volume by Service in S-OR

Percentage

Service Surgical Volume of Total

Cases
Orthopedics 2,793 21%
General Surgery 1,610 12%
Neurosurgery 1,607 12%
Trauma 1,199 9%
Cardio Thoracic Surgery 1,032 8%
Otolaryngology 916 7%
Vascular 814 6%
Urology 748 6%
Oral & Maxillofacial 452 3%
Gynecology 430 3%
Plastics 424 3%
Abdominal Tx 349 3%
Surgical Oncology 337 3%
Bariatrics 294 2%
Medical Surgical 263 2%
Endoscopy, GI 67 1%
Ophthalmology 29 <1%
Other 10 <1%
Peds General Surgery 2 <1%
Dermatology 0 0%
Total 13,376 100

Data represent surgical volume from November 15, 2019, through October 315, 2020
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Table 21I: Card Data
Total Number of SEDs
Surgical Specialty Total Cards Types of SEDs Requested
Requested
Buffalo Equipment 453
PlumePen® 665
All Cards? 2,605 1,422
Plastics Pack (includes PlumePen®) 109
PlumePort ActiV © 195
Buffalo Equipment 1
PlumePen® 2
Cardiothoracic 72 5
Plastics Pack (includes PlumePen®) 0
PlumePort ActiV ® 2
Buffalo Equipment 34
PlumePen® 37
Dental / Oral 88 71
Plastics Pack (includes PlumePen®) 0
PlumePort ActiV © 0
Buffalo Equipment 104
PlumePen® 68
General Surgery 410 359
Plastics Pack (includes PlumePen®) 0
PlumePort ActiV ® 187
Buffalo Equipment 11
PlumePen® 17
Gynecology 225 60
Plastics Pack (includes PlumePen®) 0
PlumePort ActiV ® 32
Buffalo Equipment 3
PlumePen® 9
Hepatobiliary 67 23
Plastics Pack (includes PlumePen®) 0
PlumePort ActiV ® 11
Buffalo Equipment 13
Neurosurgery 410 26
PlumePen® 13
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Plastics Pack (includes PlumePen®) 0
PlumePort ActiV ® 0
Buffalo Equipment 5
PlumePen® 2
Ophthalmology 34 7
Plastics Pack (includes PlumePen®) 0
PlumePort ActiV ® 0
Buffalo Equipment 95
PlumePen® 177
Orthopedics 456 272
Plastics Pack (includes PlumePen®) 0
PlumePort ActiV ® 0
Buffalo Equipment 34
PlumePen® 89
Otolaryngology 232 123
Plastics Pack (includes PlumePen®) 0
PlumePort ActiV ® 0
Buffalo Equipment 55
PlumePen® 110
Plastics 245 270
Plastics Pack (includes PlumePen®) 105
PlumePort ActiV © 0
Buffalo Equipment 42
PlumePen® 61
Surgical Oncology 140 118
Plastics Pack (includes PlumePen®) 0
PlumePort ActiV ® 15
Buffalo Equipment 77
PlumePen® 91
Urology 235 176
Plastics Pack (includes PlumePen®) 4
PlumePort ActiV ® 4
Buffalo Equipment 7
Vascular 88 16 PlumePen® 9
Plastics Pack (includes PlumePen®) 0
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PlumePort ActiV ® 0
Buffalo Equipment 0
PlumePen® 0

Service Not Indicated 0
Plastics Pack (includes PlumePen®) 0
PlumePort ActiV ® 0

Table 31: Percentage of Cases Utilizing SEDs

SED Type Number of Cases Utilizing Percentage of Total Cases

PenAdapt 3 0.01%
Plumepen in pack 295 7.27%
Plumepen 3,159 77.81%
PlumeportSEO 8 0.20%
PlumeportActive 595 14.66%
Total 4,060 1.00%




SURGICAL SMOKE EVACUATION AT OHSU

Appendix J

Data Management

53

Data Management

1. Data Processing

1.1.

1.2.

Data Entry
1.1.1. Method of data entry will include split-screen verification and electronic data capture (Qualtrics software) to ensure

accuracy and reliability.

1.1.2. All data will be compiled onto a Microsofft Excel spreadsheet (See 3.2). The spreadsheet can be modified through either
web-browser, downloading file and editing the document on a personal computer, and uploading updated document onto
server.

Data Error Correction

1.2.1. Two-person verification of data entry to ensure accuracy and reliability of data.

2. Data Security

2.1.

2.2

2.3.

2.4.

2.5.

Electronic data will be password protected and require two-factor authentication to access.

Electronic data will be stored on an encrypted OHSU server under The Box service.

OHSU OR operation records will be delivered securely through OHSU email and stored onto The Box service.
Data will not include protected health information.

Data will be anonymous.
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Appendix K

IRB Application for Determmation

OREGON

L ¥ |HEALTH&SCIENCE
Request for Determination Form -~ UNIVERSITY

Research Integrity Office
Mail Code L106RI
Portland, Oregon 97239-3098

Version 1.1 Phone: 503.494.7887
Updated 5.28.2019 Fax: 503.346.6808

Pl Name Barry Swerdlow, Julie Soelberg elRB

Project The State of Surgical Smoke Evacuation at Oregon Health &
Title Science University Hospital

INSTRUCTIONS

Use this form when:
You are not sure if your project requires IRB oversight, or
You would like a formal determination from the IRB as to whether the project
requires IRB oversight, or
You are conducting research with samples or data that are not individually
identifiable to the research team, but the project involves genetic research.

Complete the entire form unless your response to a particular question instructs you to
skip ahead.

Upload the form to the elRB in place of, or in addition to, a protocol.

If your project meets the definition of Research (Section 1), includes Human Subjects
(Section2) and OHSU is Engaged in the research (Section 3), you should submit a new
/ [ ) o/ instead of submitting this form.

action One - Research

esearch is a systematic investigation, including research development, testingand evaluation, designed to
avelop or contribute to generalizable knowledge.

[0 This projectis research. 2 Skip to Section Two.
X I1don'tthink this projectisresearch, orl am notsure. > Answer the questions below:

1.1 Isthisa casestudyof a single patient ora case series of three or fewer patients? Ifso, describe.

Note: Inclusion of more than three patients is generally considered research.
111,

1.12. Ifyes, willit involve testing of biological specimens for non-clinical purposes? If so,
describe.
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1.2.

Is this a qualityimprovement/quality assurance, program evaluation, or public health project? If
so, explain. (These types of activitiesmay not meet the definition of research. See the Quality
Improvement or Research? Quick Guide on the IRB Policies and Forms web page formore
information.)

1.2.1.1.This project's aim is to generate a descriptive analysis regarding the state of surgical smoke

1.3.

1.34.

1.4.

1441.

1.5.

1.541.

evacuation at OHSU Hospitals operating rooms and degree smoke evacuation devices (SEDs)
are employed. This will be accomplished through faceto-face interviews with key individuals
(management, leadership, and other OR employees), anonymous staff surveys, and record
review of OR operations that pertain to SED utilization, surgeon procedure cards, and OR
case volume.

Willindividuals, groups, or institutions/organizations be randomized or otherwise designated to
receive different interventions that will be compared? If so, explain. Note: Randomization or
comparison againsta control tends to indicate a systematic investigation, which may be
research.

No.

What are you hopingto learn from this project? Willthe knowledge you gain be generalizable to

othercontexts orsituations?
We are hoping to understand the sociocultral contextat OHSU hospital as well as the perceived
barriers and benefits of SED-use. Roger's Diffusion of Innovation (DOI) theory describes the
characteristics and attributes to why an individual adopts or rejects an innovation. We will
address each of DOI's five stages (Knowledge, Persuasion, Determination, Implementation,
Confirmation), which should give us a comprehensive understanding of SS evacuation at OHSU.
With these stages defined, future local interventions may possibly address any gap in SED. The
knowledge we gain will not be generalizable.

What will you do with the results? Note: Whetheryou intend to publish doesnot itself determine
whetheryour projectis research.
These results will be available for future Nurse Anesthesia classes to utilize and implement
future interventions to address this gap. If this project is highyield and of exceptional quality, we
will submit it to be published.

action Two - Human Subjects

human subjectis a living individual about whom an investigator conducting research obtains:
Data through interventionorinteraction with the individual, or
Identifiable private information (information is identifiable if the identities of the subjects are readily
ascertainableto the investigator, either directly or indirectly through a coding system)

O This projectinvolves human subjects. = Skip to Section Three.

This project is not research. = Skip to Section Five.

a

This projectis or may be research, but| don't think it involves human subjects, or lam notsure. >
Answer the questions below:

2.1.

2.2.

Are all of the subjects inthe research known to be deceased? Note: Decedents are not
considered human subjects.

Describe the data and/orspecimensto be used forthe project.
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2.3.

Are all of the data and/or specimens pre-existing or goingto be collected forsome purposeother
thanthis project?

If yes:

2.3.1. Whatisthe original source of the data and/orspecimens? How will they be provided to
the investigators?

2.32. Areall ofthe dataand/orspecimens de-identified such that none of the investigators
working onthe project could readily ascertain the identities of the subjects, either
directly or indirectlythrough a coding system? Explain. Note: Ifinvestigators have a way
of identifying individual subjects, the project likely involves human subjects.

If no:

2.3.3. How willthe investigators (at OHSU or another institution) collect the data and/or
specimens? Note: Ifinvestigators will intervene (including both physical procedures and
manipulations of the subject or subject's environment) orinteract (including all forms of
communication orinterpersonal contact) with individuals in orderto collect information
about them, this project likely involves human subjects.

action Three - Engagement in Research

HSU is engaged in a research project if OHSU employees, students, or other agents do any of the following;
Intervene or interact with human subjects forthe research,
Obtain individually identifiable private information about human subjects for the research, or
Obtain the informed consent of individuals for participation in the research.

1ere are exceptions for certain recruitment activities and for performance of some protocol-required
ocedures asa commercial service oron an emergency ortemporary basis.

] This projectis research and OHSU is engaged in the research project. > Skip to Section Four. If the
projectalso involves human subjects, STOP and complete a new study submission.

] This projectis not research, orit is research that does not involve humansubjects. = Skip to Section

Four.

] This projectis or may be human research, butldon't think OHSU is engaged in the project, or | am not
sure. 2> Answer the questions below:

3.1.

3.2.

3.3.

Describe OHSU's and anyotherinstitutions'roles in the research, including which investigators
will interact with human subjects, obtainsubjects'identifiable privateinformation, or obtain
informed consentforthe research. Note: If OHSU investigators will do any of these things, OHSU
is probably engaged in the research.

Will OHSU employees, students, or agents obtain only de-identified data or specimens(thatis,
the data/specimens are completelyanonymous orthe data/specimens are coded and OHSU
investigators will not have access to the keyto the code)? Ifso, OHSU is probably notengaged in
the research.

Will OHSU employees, students, oragents only release pre-existing data or specimensto
investigators at another institution (thatis, OHSU investigators will have no partin testing of
specimens or data analysis)? Ifso, OHSU is probably not engaged in the research.
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2ction Four — Oregon Genetic Privacy Law

enetic Research is research using human DNA samples, genetic testing, or genetic information. Genetic
formation is information about an individual or the individual's blood relatives obtainedfrom a genetic test.
yrmore details, see our Genetic Research web page.

O This project does notinvolve genetic research. 2 Skipto Section Five.
] This projectinvolves genetic research. - Answer the questions below:

4.1. Thespecimens/data are (checkone):

| Anonymous (meaningthe identity of the individuals or their blood relativescannot be
determined byanyone, includingthrough a code or other means of linkingthe information
to a specificindividual)

O Coded (meaningthatsome link exists that wouldallow re-identification of the
data/specimens, even if the OHSU investigators will not have access to it)

NOTE: If the specimens ordata are individually identifiable, you are likely conducting human
research. STOP and complete a new study submission.

4.2. Forcodeddata/specimens, describethe method of codingand steps you will take to ensure data
security. (See HRP-461 WORKSHEET - Oregon Genetic Research - Anon-Coded onthe |IRB
Policies and Forms web page for specific criteria regarding coded genetic research.)

4.3. In Oregon,the individuals who originally provided the data/specimens must have consented to
genetic research, oryou must verifythat the individuals have not "opted out" of genetic research
at OHSU (see our Genetic Research web page for more information). Indicate howyour project
complies with this requirement (check one):

O Subjects consented forthis project specifically
[0  Subjectsconsented forfuture genetic research generally

O Subjects did not consent, but we will exclude any subjects who opted out of
coded/anonymous genetic research - Describe your plan to verify opt-out status:

O None of the specimens/dataare from subjectsin Oregon
O Other - Describe:

action Five - HIPAA
rotected Health Information (PHI) = health information + one or more of the 18 identifiers. See our HIPAA and
asearch web page for more details.

/enif your projectis not human research or OHSU is not engaged in the research, you may have requirements
1der HIPAA if you are using, obtaining, or releasing/disclosing PHI.

| HIPAAforms linked below are available on the IRB Policies and Forms web page. Uploadthem onthe
ecruitment, Consent and Authorizationpage of the IRQ.

X This project does not collect any health information. = Stop here, no HIPAA requirements.

] This project collects health information, but does not involve accessto or recording of any of the 18
individual identifiers, and therefore does notinvolve PHI. = Stop here, no HIPAA requirements.

O Investigators on this project will only have access to data/specimens already at OHSU and that meet the
definition of a Limited Data Set (no direct identifiers such as name, MRN, initials, or street address, but
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may include dates and geographic subdivisions smallerthan a state), and the Limited Data Set will NOT
be sent outside OHSU. - Stop here, no additional HIPAA requirements.

O PHI will be accessed, used, and/orsent outside OHSU, but not for research purposes (examples: case
reports, QA projects, public health reporting). = Stop here, comply with OHSU HIPAA policies for non-
research activities.

Investigators who wish to publish a case report that is not completely de-identified to the standards of

the HIPAA Privacy Rule (contains any of the 18 individual identifiers, photos orillustrations that contain

identifiable features such as pictures of a patient's face ortattoos), must first obtain each patient's

authorization. Inthe case of deceased individuals, consent might be obtainedfrom the next of kin.
Authorization to Use and Disclose Protected Health Information Form

[0 PHI will be accessed onlyfor purposes preparatoryto research, such as preparing a protocol or
compilinga recruitment list,and the PHIwill not be released outside OHSU. - Prep to Research form
required.

] This projectis research and will collect and use PHI, but all subjects are known to be deceased. >
Decedents Representation form required.

[0 This projectis research and will collect PHI, but onlyfor the purpose of preparing a Limited Data Set to
send outside OHSU. - Data Use Agreement required.

O This projectis research and OHSU will receive a Limited Data Set from another institution for this
project. > Data Use Agreement may be required by the other institution. If so, submit DUA for review
and signature to the office that handled the contract for the project (if there was one, or to OPAM if
there was no contract). DUAs for OPAM should be directed to Contract-triage@ohsu.edu.

O This projectis research, PHI will be accessed, used, and/or sent outside OHSU for purposes of this
study, and none of the above options apply. 2 You most likely need a Waiver or Alteration of
Authorization. Any disclosures outside OHSU must be tracked in the Accounting of Disclosures System.

[0 Other - Explain:
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Appendix L

Letter of Support from OHSU

Letter of Support from Clinical Agency

Date: 12702020
Dear Narse dsbell & William Meyer,

This letter confirms thiat [, Die Sumagaysay. allow Nave Isbell & William Meyer (OHSU Doctor of Nursing Practice
Student) access to complete his/her DNP Final Project at our clinical site. The project will take place from approximately
017032021 w 05312021,

This letter summarizes the core elements of the project proposal, already reviewed by the DNP Project Preceptor and
clinical lizison (if applicable):
Projeet Site(s):
Oregon Health and Science University (OHSL) Hospital
Perioperaiive Services
3181 SW Sam Jackson Park Road
Portland, Ovegon 97239
Project Plan:
Surgical smoke (S5) pozes a potemtial health hazard 1o OR personnel that can be mitigated by wilizing
smoke evacwation devices (SED), ver the state of 5§ evacuation and SED-use at OHSU Hospital is not well-
defined. The specific aim of this guality improvement (QI) project is 10 generate a descripiive analysis of
the state of S evacuation for the one-year period from November 1. 2019 through Ociober 31, 2020, as well
as the curreni perceived and actual barriers to SED use. We will acquire data through targeted OR siaff
imterviews, record reviews, and OR staff surveys, Roger's Diffusion of Innovation (101} theory describes
the process an individual undergoes 1o accepr or refect an tnnovation, and it will guide our survey
development o create a questionnaire to comprehensively address the characierisiics of an imovation,
adepwer. and argantzation. The Insiinae for Healthcare Improvement s (111 Moadel for Improvement will
Junction as the methodological framework. and Plan-Do-Study-Act (PDSA) cycles will alfow refinement of
survey questions and survey lengih.

This QI project seeks to complete targeied interviews, record reviews, and staff swrveys by May 31° 2021,
amed have approximately S0% survey response rate. The survey will be uplouded to Qualtrics software and
delivered via emall 10 select OR registered nurses, surgeons, and anesthesia providers. Targeted interviews
will be completed ihrowgh Webex videoconferencing. These imerviews will irvolfve OR munagement, known
surgeon SED wsers (relative). known surgeon SED non-users (relativel. and smoke evacuation advocates.
Recorvds that will be reviewed include surgeon procedure card reports, supply wiilization reports. and case
volume reports from November 1%, 2019 thvough October 31°, 2020. Oniconte measures (SED urilization
rate by specialty, perceived and actwal barviers to SED use). process measures (PDSA cycles. sirvey
response raie), and balancing measures (survey burden, local policy siate legisiation concerning SS). will
be analyzed thronghowr this project.

This project will manage its data in Microsofi Excel. it will be encrypred, password protected, and require
wwo-facior verification 1o access. The data collected will he anomvmaous, and it will nat have any parient
identifiers. OHSU perioperaiive managemeni and leadership will factlitate this process by identifying key
individuals and stakeholders, assist with survey distribution. and provide record reports.

During the project implementation and cvaluation, Nave Isbell & William Meyer will provide regular updates and
communicate any necessary changes to the DNP Project Preceptor.

Our organization looks forward to working with this student to complete their DNP project. If we have any concems
related to this project, we will contact Naie Isbell & William Meyer and Dr. Barry Swerdlow & Dr. Julie Soelberg
(student’s DNP Project Chairperson),

Regards, i
@\ .{ww

NP Profet Plécentor ¢ 39 Title 7 T Date Signed

""T‘ Tj O ° /Mswg\'w\‘

Sigravere e Signext






