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Abstract

Background: Providing a safe environment in perioperative darénportant for both operating room team
members and patients. This study aims to identifpwkedge of the operating room team members about
surgical smoke safety.

Methods: The cross-sectional in nature study was condueftid the volunteer participation of 62 personnel
who were composed of surgeons, anesthetists, alitghnicians, anesthesia technicians, and slirmyicses.
Results: Average age of the participants was 29.11+5.94alDthe participants, 66.1% were surgical nurses
and 74.2% worked in night + day shifts. In additiédnwas found that 83.9% of the participants dat n
participate in any training programs on surgicabkensafety. Correct answer total mean score obfiegating
room personnel was 5.19+ 1.46 (min: 2, max: 10).

Conclusions: Institutional policies, supervisions, and well-degd education programs are needed in order to
bring the knowledge of the operating room personoe sufficient level and increase their awarersssut
occupational health and occupational exposure.

Keywords: occupational health, occupational exposure, satgimioke, knowledge

I ntroduction potential dangers of the surgical smoke and
encourage the use of smoke evacuation devices

Surgical smoke is produced when the tissue i order to decrease the potential health dangers
cut and coagulated with lasers or electro-surgicé] P 9

devices. Studies report that surgical smoke is gntwaiglnmurg' Stg%r;nalaresurggal Stz?f?;z?]t afr;(:
severe workplace danger for more than 500.000 ng sy

health workers (Ball, 2010; Barrett & Garbercorr[ml!Ing this problem (Ilce, Yuzden & Y?‘VUZ
2004; Ulmer, 2008)Surgical smoke is a risk for van Giersbergen, 2017; Romano, Gusten, De

the patient, personnel and environment. Wh ntqnelhs & Joppqlo, 2017) Especially the
gdles conducted in recent years have shown

S
lasers or electro cautery are used, mutagen ga: . .
carcinogens,  particuiates  involving DNAS[%a‘t surgical smoke resulting from the use of

components, or Human Papilloma Virus (HPV nergy-prod.ucmg deV|ce§ QUrlng surgery
nvolves poisonous and biologically dangerous

are spread in the air with smoke. Therefor atters for perioperative team members and
unless necessary precautions are taken, ma periop

operating room personnel have to inhale this alt tients. Especially surgical nurses could be
egposed to too much surgical smoke that

In this regard, surgical smoke could increase the "
utinely causes a set of symptoms and adverse

risk of acute and chronic lung diseases; cau£ , )
acute headache; lead to eye, nose, throat irritati %esgsvé':‘s?gr?wgg ?Sﬁggénzoég'lygehgﬁéiin

and pain; and cause dermatitis and colic. Wh A .
the bacterial or viral fragments in the smoke ar ustén, De Antonellis & Joppolo, 201D)n the

: s : : ther hand, despite the current increase in the
inhaled, transmission of contagious diseases méﬁ‘ﬂ)wled o aboﬂt this _issue erioperative
occur. Surgical smoke is also a source of conce 9 ,  Periop

for the presence of carcinogen and its mutagen[?grsonneI might not comply with the issue of

effects (Ball, 2010: Okoshi et al., 2015)he evacuating the smoke during the surgical
operating r60m feam should "evaluate thBrocedures. Therefore, supervisions and trainings
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on surgical smoke are recommended (FenSurgical Smoke Safety Questionnaire was
2017; York & Autry, 2018). composed of 10 items prepared in line with the
literature (Fencl, 2017)The form was just
translated from English to Turkish. Data were
analyzed using SPSS package programming.
Analyses included numbers, percentages, means,
Kolmogorov Smirnov test, Kruskal Wallis, Mann
Whitney U, and Spearman correlation tests.

Generally, perspective on surgical smok
knowledge is not at a desired level in ou
country. Quality standards of the Department «
Quality and Accreditation in Health mentions
standards about the general ventilation system
the operating room, but it does not includ
surgical smoke (Usta, Aygin, Bozdemir & UcarEthical Considerations: Written approval was

2019). Studies on the risks of surgical smokobtained from the institution where the study was
precautions taken for protection, and evidenc conducted. Ethical approval was approved by the
based practices are very limited in number in ttindependent Ethics Committee of the University
Turkish literature. Therefore, this study aims tand agreed with the ethical principles of the
identify knowledge of health personnel that havDeclaration of Helsinki. Moreover, the

roles in perioperative care about surgical smolparticipants’ consent was obtained after they
safety. were informed about the purpose of the study
M ethods and the data collection forms used in the study.

Participants and Setting: This study, which
aims to identify knowledge of health personneéDemographics. Average age of the participants
that have roles in perioperative care abowas 29.11+5.94; average working experience
surgical smoke safety, adopted a descriptive awas 5.16+4.09 years on the average; and weekly
relational screening design. The study weworking was 53.39+14.45 hours on the average.
conducted between December 2018 and FebruiOf all the participants, 61.3% were males, 53.2%
2019. The target population was 88 personnwere married, 72.6% had undergraduate degree,
that included surgeons, anesthetists, surgic66.1% were surgical nurses, and 74.2% worked
technicians, anesthesia technicians, and surgiin night + day shifts. In addition, 75.8% of the
nurses working in a state hospital in the easteparticipants received in-service trainings
part of Turkey. The sample included 62 healtregularly. However, 83.9% of the participants did
professionals who were 18 and over, who had inot participate in any training programs about
communication problems, who worked in thisurgical smoke safety (Table 1).
surgery units as surgeons, anesthetists, surgiSurgical Smoke Safety Questionnaires and
technicians, anesthesia technicians, or surgicAnswers. Majority of the participants were
nurses, and who accepted to participate in tfound to answer the®12", 6" 8" 9" and 18§
study. Those who had health report or were (questions correctly (Table 2).
annual leave during the time the study weDistribution of the Surgical Smoke Safety
conducted were not involved in the study. Questionnaire (SSSQ) correct answer total
mean score according to the socio-
demographic and professional features of the
health personnel: SSSQ correct answer total
mean score of the operating room personnel who
participated in the study was found 5.19+ 1.46
(min: 2, max: 10). Especially, Surgical nurses’
SSSQ correct answer total mean score was found
5.10+1.56. Comparison of the Surgical Smoke
Safety Questionnaire (SSSQ) correct answer total
were then collected back by the researcheMean score of the personnel according to marital
Completing the guestionnaires toolStatl.JSf’ _prof_essmn_, gen_eral _wprklng hours,
participating in the in-service trainings regularly

approximately 5 to 10 minutes. The parts thiand having received trainings on surgical smoke
were not completed were considered as lost da. 9 9 9

The Personal Information Form was composeg]g['v(\:gf: ﬂ?g tg:gflfr?g::ys;?ggl(ga:é gge{igfsz)
of 10 items that included personal informatior P=59,49, ’

years of experience, and statements about havComparison of the Surgical Smoke Safety
received trainings on surgical smoke Safet,y(_}uestlonnalre (SSSQ) correct answer total mean

Results

Data Collection and Data Analysis. Data were

collected by the researcher through the “Persor
Information Form” and the “Surgical Smoke
Safety Questionnaire” (SSSQ). The participan
who worked in the identified state hospital an
who accepted to participate in the study wel
informed about the purpose of the study and hc
to fill in the questionnaire. They were asked t
fill in the questionnaire individually; the forms
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score of the personnel according to gender arelationships (p>0.05; Table 4). However,
education level indicated no statisticallydespite the positive and highly significant
significant differences between the total meerelationship between age and experience
scores (p<0,05; Table 3).An analysis of th(p<0.01; Table 4), there was a positive
relationship between SSSQ correct answer torelationship between years of experience and
mean score and age, weekly working hours, aweekly working hours (p<0,05; Table 4).

years of experience indicated significant

Table 1. Sample Characteristics (N=62)

Variable N (%)
Gender
Male 38 61.3
Female 24 38.7
Marital Status
Married 33 53.2
Single 29 46.8
Education Leve
Health High school 11 17.7
Undergraduate degree 45 72.6
Master's and Doctorate degree 6 9.7
Profession
Surgeon 3 4.8
Anesthetist 3 4.8
Surgical Technician 2 3.2
Anesthesia Technician 13 21
Surgical Nurse (sterile and circular) 41 66.1
General Working Hours
Day 16 25.8
Night/Shift+ Day 46 74.2
Regular In-service Training Programs
Yes 47 75.8
No 15 24.2
Having participated in a Training Program
about Surgical Smoke Safety
Yes 10 16.1
No 52 83.9
Average Working hours (weekly) 53.39+14.45 (min: 18, max: 80)
Experiencein profession (year) 5.16+4.09 (min: 1, max: 20)
Age 29.11+5.94 (min: 20, max: 44)
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Table 2. Questionsin the Surgical Smoke Safety Questionnaire

4. selecting a smoke evacuation system and supplies

Questions Options Number (%)
1. Harmful elements and substances known to beacwu
in surgical smoke include a.land?2 6 (9.7)
1. bacteria. b. 3and 4 2(3.2)
2. carcinogenic particles. c. 1, 3, and 7(11.3)
3. hydrogen cyanide. 4d.1,2,3,and 4* 47 (75.8)
4. viruses.
2. The Occupational Safety and Health Administrati@. true* 59 (95.2)
estimates that more than 500,000 health care pmvidrel p. false 3(4.8)
exposed to harmful surgical smoke every year.
3. Potential dangers of surgical smoke for thegpainclude | a. 1 and 4 3(4.8)
1. anesthesia complications. b.2and 3 6 (9.7)
2. carbon monoxide exposure. c.2,3,and 4* 15 (24.2)
3. delays caused by decreased visibility of thegisatfield. | d. 1,2, 3,and 4 38 (61.3)
4. port site metastasis.
4. Surgical smoke generated during laser procedises.. more hazardous than 20 (32.3)
__ smoke generated during electrosurgigaless hazardous than* 20 (32.3)
procedures. c. equally as hazardous as | 22 (35.5)
5. Policies and procedures for evacuating surgicake are a. an administrative control. *| 4 (6.5)
considered b. an engineering control. 7 (11.3)
c. an internal control. 14 (22.6)
d. a work practice control. 37 (59.7)
6. A surgical mask provides sufficient respiratprgtection| a. true 28 (45.2)
during high-risk, aerosol-generating procedures. b. false* 34 (54.8)
7. The first line of defense against surgical smekgosure i§ a. a fit-tested N95 respirator. 7 (11.3)
b. a smoke evacuation systerh8 (29)
in addition to room ventilation|
c. a surgical mask. 13 (21)
d. adherence to policies ang4 (38.7)
procedures.
8. The smoke capture device (e.g., wand, tubingllshbe| a. true* 48 (77.4)
placed as close as possible to the surgical site. b. false 14 (22.6)
9. The decision to use a smoke evacuator shoule fpasked a. the surgeon’s preference. | 5 (8.1)
on b. the patient’s request. 2(3.2)
C. a group decision by thel5 (24.2)
surgical team.
d. whether the procedure will40 (64.5)
generate surgical smoke.*
10. Policies and procedures for surgical smoketygateould
address a.land?2 3(4.8)
1. evacuating all surgical smoke. b.3and 4 3(4.8)
2. handling used supplies using standard precaition c.2,3,and 4 8 (12.9)
3. positioning the smoke capture device. d. 1,2, 3, and 4* 48 (77.4)

*Correct answer
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Table 3. Distribution of the Surgical Smoke Safety Questionnaire (SSSQ) correct answer total
mean scor e accor ding to the socio-demogr aphic and professional features of the per sonnel

(n=62)

_ SSSQ SSSQ

0
Variables n (%) X=SD UKW
Gender _
Male 38 (61.3) 5.50 + 1.24 L_Ja 2091:2*
Female 24 (38.7) 4.71 +1.68 ="
Marital Status _
Married 33(53.2) 5.27+1.58 U__g' %
Single 29 (46.8) 5.10+1.34 ="
Education Level
Health High school 11 (17.7) 4.64+1.20 KW=8.487
Undergraduate degree 45 (72.6) 5.09+1.34 p=0.014*
Master’s and Doctorate degree 6 (9.7) 7.00£1.67
Profession
Surgeon 3(4.8) 6.331£1.15
Anesthetist 3(4.8) 6.00£1.00 KW=4.094
Surgical Technician 2 (3.2 5.00£1.41 p=0.393
Anesthesia Technician 13 (21) 5.08+1.32
Surgical Nurse (Sterile and circular) 41 (66.1) 5.10+£1.56
Sg;era] Working Hours 16 (25.8) 4.63+1.20 U=251
+ =
Night/ Shift +Day 46 (74.2) 5.40+£1.52 p=0.067
\R(’sgular in-service Training Programs 47 (75.8) 5 04+1 51 U=2575
No 15 (24.2) 5.67+1.23 p=0.109
Having participated in training
rograms about surgical smoke safet
sesg g y 10 (16.1) 4.90+0.73 U=2255
52 (83.9) 5.25+1.57 p=0.498

No

*p<0.05 **p<0.01

Table 4. The relationship between SSSQ correct answer total mean score and age, weekly
wor king hours and year s of experience

SSSQ correct Age Weekly working | Years of

answer total score hours Experience
Age r 123 1 .155 740

p 0.340 0.229 0.000**

Weekly r 115 155 1 297
working p 0.372 0.229 0.019*
hours
Years of r .086 . 740 297 1
Experience | p 0.505 0.000** 0.019*

*p<0.05 **p<0.01
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Discussion Surgical Smoke Safety Questionnaire (SSSQ)
correct answer total mean score according to
gender and education level (Table 3). In this

smoke has long been reported in literature a‘regard especially males and master or doctorate
known by professional institutions, yet SUNGICE - donts had higher correct answer ratioss

smoke remains to be a safety threat for patier:;

and perioperative personnel (Asdornwised et almpo_rtant to become aware of the exposure to
2018: Edwards & Reiman, 2012: Ulmer, 2008,surglcal smoke because it could be dangerous for

A study conducted showed that a team that wmany people in the operating room including the

composed of surgical nurses and educators tri'o":‘t'er.]t Fencl 2.017’SChUItZ’ 2014; Shah, 2012).

to increase compliance with the policies anDesplte the_ evidence about the hazardous effects

procedures for th e management of the surgi(Of the surgical smoke that has_been I_<nown for
years, members of the perioperative team

smoke. As a result of a ninety-day applicatior enerally are not knowledgeable about these
guantitative data demonstrated 14.6% increase? y . g .
effects or appropriate smoke evacuation rules

the use of surgical smoke evacuation. Th ' }
education intervention increased awareness (ébc‘)%lizl' éoé\jv’egr?tlel’ Zgéfé)r?ﬂld d?t?olnzsﬁe,?heé
the personnel in decreasing the presence lect ' Y. d ' Ith h’th K
surgical smoke, and helped to provide a safee(éro zurbgeryl prtoce ures, aithoug de SmMoke
environment for the patients, personnel, and “fﬁgnu&i snXOEeeC rrg dzté;gderg 'Ta;ﬁ;e rezr:ega?cr:cr)\g?s
operating room team (Chavis, Wagner, Beckefound that therg was  a {ﬂgher ’amount of
Bowerman, & Jamias, 2016). Results of thcom liance with the surgical smoke evacuation
present study showed that the majority of trdurir? laser rocedurea%c@wards & Reiman
participants did not participate in any training 20129 Stee e? Boiano, & Sweenep014) '
on surgical smoke safety, which might haVDes ,ite thegfa’ct that th’e studies (:,onducte.d in
resulted from lack of education policies or lac TurkF()a reported th bl ) d by th
of compliance of the workers. y reported e problems experienced by the
nurses and doctors as a result of being exposed to
Studies recommend the use of smoke evacuat surgical smoke, the operating room team was
system as the primary control precaution for trfound to have little information about the
protection of surgical personnel and patients. hazardous effects of the smoke; and they did not
addition, motivation and knowledge of thetake any precautions about it. In addition,
operating room personnel, who have importamajority of them were found to use only masks
roles in preoperative care, as well as their smoto get protected from the smokkcé, Yuzden,
evacuation practices with appropriate equipme Yavuz van Giersbergen, 201The present study
are of great importance (Ball, 2010; Edwards found no significant relationships between SSSQ
Reiman, 2012; Gorman et al., 201A)surgical correct answer total mean score and age, weekly
N95 particulate filter mask should be used iworking hours and years of experience in
case of a potential exposure to contaminants aprofession. However, a positive, highly
contagious matters. This face mask preversignificant relationship was detected between age
miscellaneous particulates from entering intand years of experience in profession (Table 4).
human body to a large extent; it is designed fiThere was also a positive, significant relationship
protecting the user from both droplets anbetween years of experience and weekly working
particulates in the air hours (Table 4). The relationship between years
(Pierce, Lacey, Lippert, Lopez, & Franke, 2011of experience, age and weekly working hours
Pollock, 2007). All health professionals shoullwas somewhat expectedStudies show that
be careful because it is known that pathogens smoke in operating rooms affects healthcare
blood are released during the procedures in tprofessionals. Unfortunately, the health care
patients infected with HPV, HIV and hepatitisprofessionals do not seem to take any precautions
(Fowler et al., 2004)Any heath professional to that would protect them from the hazardous
use these types of respiration devices should effects of the smoke (Fencl, 2017; lice, Yuzden,
trained on when and how to use the respiratoYavuz van Giersbergen, 2017; Okoshi et al.,
equipment Benson, Novak, & 0gg2013).The 2015). This finding is considered to result from
present study found that the Surgical Smokthe insufficient institutional policies and lack of
Safety Questionnaire (SSSQ) correct answesupervisions and trainings on this issue.
rate was at a medium level. In addition, a
significant difference was found between the

Evidence on the hazardous effects of surgic
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The limitation of this study is that it wasEdwards, B. E., & Reiman, R. E. (2012). Comparison
conducted in one hospital and with a small group of current and past surgical smoke control

of participants. Such study should be carried out PracticesAORN journal 953), 337-350.

in hospitals with various systems and in largdfénch J. L. (2017). Guideline implementation:
P Y g surgical smoke safetAORN journal 1055),

groups. This way, it would be possible to raise 488.497
awareness of the institutions and workers aboHBwler R A' Guest, C.B., Lapinsky, S.E. et al

surgical smoke, which is a neglected issue. (2004). Transmission of severe acute respiratory

Conclusion syndrome during intubation and mechanical
ventilation.Am J Respir Crit Care
In conclusion, providing a safe environment in  Med, 169, (11): 1198-1202.
perioperative care is important for both operatinGorman, T., Dropkin, J., Kamen, J., Nimbalkar, S.,
room team members and patients. Therefore, it is Zuckerman, N., Lowe, T., ... & Freund, A. (2014).
recommended to raise awareness about the Controlling health hazards to hospital workers: A
dangers of surgical smoke and take the necessaryréference guideNEW SOLUTIONS: A Journal of
precautions in order to decrease the risk of Eg;i’g;”ng(el”t:lljppl)aqdmgOCC”pa“O”a' Health
exposure. In addltlon, institutions should prov.ld%uideline for surgical smoke safety. In: Guidelines
the equipment required for smoke evacuation;

- ' for Perioperative Practice. Denver, CO: AORN,
and safety of patients and workers should be |n¢: 2017:477-506.

enhanced through institutional policies angice, A., Yuzden, G. E., & Yavuz van Giersbergen, M
continuous supervisions and trainings. All (2017). The examination of problems experienced
operating team members should ensure the safetyby nurses and doctors associated with exposure to
of all surgical patients by protecting them from surgical ~ smoke and  the  necessary
the hazards of surgical smoke. Hospitals should Precautionsournal of clinical nursing26(11-
provide education  for perioperative teamgké-szr)]i 1555K-igg;\shi K., Kinoshita, K., Tomizawa
tngggnhberism&grggﬁt;;k: OrLeStEg%gal ff)rrnozemc?l?e Y., Ha_segawa_, S., & Sakai, Y. (201_5). Health risks

. : o associated with exposure to surgical smoke for
evacuation. Moreover, hospital authorities should

) X X surgeons and operation room person8aftgery
increase smoke evacuation compliance on all oqay 458), 957-965.

surgical smoke generating procedures. Pierce, J.S., Lacey, S.E., Lippert, J.F., Lopez,&.
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