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Abstract 
 

This study was conducted to determine operating room workers' thoughts and personal well-being levels about surgical smoke exposure 

during the COVID-19 Pandemic. This descriptive study was conducted between May-June 2022. The research was completed with 82 

operating room employees in a public hospital in Istanbul. Research data were collected using a questionnaire about sociodemographic 

characteristics, surgical smoke, and the Personal Well-Being Scale. Descriptive statistics were used in the analysis of the data. 89% of the 

individuals included in the study thought they were exposed to surgical smoke. Individuals exposed to surgical smoke; had a headache (45.1), 

cough (11%), burning in the throat (31.7%), eye irritation (56.1%), tearing (34.1) and respiratory problems (20.7%). Employees use surgical 

masks (74.4%), aspiration catheters (59.8%), gowns (74.4%), goggles (74.4%), filters (35.4), and filtration masks (6.1) to protect themselves 

from surgical smoke. In addition, it was determined that they wanted to receive education about surgical smoke (93.9%). It was determined 

that the mean score of the Personal Well-Being Scale was X̄ =41.76. In the pandemic process, it has been determined that the measures taken 

to prevent surgical smoke in operating rooms are insufficient, the employees experience many symptoms, and their well-being is low. Efforts 

should be made to reduce and possibly eliminate fumes from the operating room. Cost-effective forms of smoke extraction need to be 

investigated. There is also a need for studies on the sequelae of exposure to operating room smoke in personnel who have been exposed to 

operating room smoke for a long time.  
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INTRODUCTION 

Operating rooms are equipped with high-tech equipment, and 

many surgical techniques and methods are used, where these 

happen as a team effort. However, operating rooms use 

vehicle supplies, and fast and risky procedures may risk 

patient and employee health [1-3]. One of these risks is 

surgical smoke [3, 4]. Cautery smoke, plume, aerosol, 

bioaerosol, and surgical air smoke, are defined by various 

names such as pollutants, and energy-based devices used in 

operating rooms (electrocautery, laser, ultrasonic tools, high 

fast drills, test cress). During the use of high heat, burning 

protein and other organic matter and surrounding tissue in 

tissues as a result of necrosis in cells occurs when fat and 

protein are broken down and evaporated. is working on [1, 2, 

5, 6]. 95% of odorous and visible surgical smoke is water; but 

the remaining 5% consists of dead and living cellular 

material, blood fragments, viruses, bacteria and toxic gas [6-

10]. Bacteria in surgical smoke and viruses can live for up to 

72 hours and can travel up to 1 meter away from the study 

area as the particle size increases [9, 11]. Surgical smoke is 

mutagenic and carcinogenic, although smelly, causing various 

health problems for patients and operating room staff taste [1, 

3, 7]. In the operating room, workers who are exposed to 

components emitted by surgical smoke for a long time; 

headache, dizziness, nausea, vomiting, cough, sneezing, 

burning in the throat, eye irritation and tearing, odor in the 

hair, difficulty in breathing, hypoxia, airway inflammation, 

weakness, weakness, conjunctivitis, dermatitis, myalgia, 

cramps, anemia, rhinitis, asthma, anxiety and hepatitis as 

health problems are seen [2, 3, 9, 11]. 

The pandemic of Coronavirus disease 2019 (COVID-19), 

caused by Severe Acute Respiratory Syndrome Coronavirus 

2 (SARS-CoV-2), is affecting our global healthcare system. 

SAR-CoV-2 is mainly spread through respiratory droplets 
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(particles larger than 5 μm) produced by coughing and 

sneezing [12-16]. Still, another potential mode of 

transmission as aerosols (those smaller than 5 μm) cannot be 

ruled out [17]. SARS-CoV-2 has been identified not only in 

the respiratory system but also in the gastrointestinal tract, 

blood, and peritoneal fluid of COVID-19 patients [18, 19]. 

Therefore, potentially infectious surgical smoke can be 

generated during operations and pose health risks to surgical 

personnel [19]. There is currently no evidence that COVID-

19 is transmitted through surgical smoke, however, it has not 

been finalized [20]. Surgical smoke damaging effects for 

years to be known despite evidence from the perioperative 

team and its members. Generally, this effect right. It shows 

that they don’t know about it and do not comply with the 

smoke evacuation guidelines [7, 21]. This situation, due to the 

Pandemic, of course, affects the personal well-being of health 

workers and nurses. Personal well-being is a term that 

describes how an individual feels about his or her life. At the 

same time, it includes the emotional reactions of individuals, 

their satisfaction with their living spaces, and the subjective 

evaluation of the quality of life in general [22]. Because 

nurses who work one-on-one with patients with COVID-19 

recently worked with these patients, and the risk of being 

infected is uncertain, a study that determines their well-being 

in this period could not be reached. 

This research was conducted to determine the opinions and 

personal well-being levels of doctors, nurses and health 

technicians working in the operating room of a public hospital 

about exposure to surgical smoke during the COVID-19 

pandemic. 

MATERIALS AND METHODS 

This research, one in Istanbul public the hospital from 

November 2021 to January 2022, descriptively has been 

made. The universe of the research is the operating room of 

the relevant hospital. Health employees (doctors, nurses, and 

health technicians) created a sample to your choice without 

going the universe to the whole to be reached studied. In the 

operating room total of 102 (38 doctors, 45 nurses, 19 health 

technicians) health workers exist. Individuals with a research 

permit or report a total of 82 healthcare professionals who 

agreed to participate in the study had completed. 

Research Data 
The risks, symptoms, and risks of surgical smoke were 

prepared in line with the relevant literature on protection data 

collection form using a questionnaire by the method collected 

[5, 9, 22]. The data collection form collects the identifying 

information of individuals including questions (age, gender, 

job, education status, working year, operating room type), 

information about surgical smoke, experienced symptoms, 

and studied measures taken for surgical smoke reinforcement 

in the unit consisting of questions.  

Personal Well-Being Index-Adult (KIOI-Y) Form 

International Wellbeing Group and which is one of the most 

widely used scales in the field of positive psychology, the 

psychometric properties of the Personal Well-Being Index 

Adult (KIOI-Y) form were examined by Meral (2014) on an 

adult sample in Turkey [22]. It is a thematic and 11-point 

Likert-type (0-10) measurement tool that aims to measure 

subjective well-being over the satisfaction levels of 

individuals in eight living areas by the structure of the 

concept. The lowest score that can be obtained from the 11-

point Likert -type scale (0: Not satisfied at all - 5: Undecided 

- 10: Completely satisfied) without reverse coded items is 0, 

and the highest score is 80. The score obtained from the scale 

corresponds to the average of eight sub-domains, and the 

increase in score corresponds to the increase in the perception 

of personal well-being. Filling out data forms took 5-7 

minutes. For the research to be implemented, the study 

included a Nearby Foundation University Ethics committee 

approval from Scientific Research Ethics Committee (Date: 

22.08.2022, Decision: 2022/34) units and health workers. 

Written permission was obtained. The statistical Package for 

Social Sciences (SPSS) 25.0 program was used in hand-made 

data. Data analysis, such as mean, percentage, frequency 

descriptive statistics, and (The Independent samples) “t’’“test 

used. 

RESULTS AND DISCUSSION 

To research includes made health of its employee's age 

average of     37.01±15.21. Of individuals, 67.1% of women, 50 % 

of nurses, and 62.2% of graduates to education owners, 52.2% 

of them have worked in the operating room for 16 years or 

more and determined (Table 1). 

Table 1. Health of its employee's introductory 
properties (n=82) 

Feature Variable Number (n) (%) 

Gender 
Woman       

Male 

24 

43 

(35.8) 

(64.2) 

A
g

e 

20-30 15 (18.3) 

31-40 35 (42.7) 

41-50 28 (34.1) 

51 and above 4 (4.9) 

J
o

b
 Doctor 

Nurse 

Health technician 

23 

41 

18 

(37.3) 

(31.3) 

(31.3) 

E
d

u
ca

ti
o

n
 

S
ta

tu
s 

High School - 

Associate license 

License 

graduate 

 

6 

25 

51 

 

(7.3) 

(30.5) 

(62.2) 

In
 t

h
e 

o
p

er
a

ti
n

g
 

ro
o

m
 S

tu
d

y
 

y
ea

r 

0-5 years 18 (22) 

6-10 years 8 (9.8) 

10-15 years 18 (22) 

16 years and above 38 (46.3) 

Total  82 
(one 

hundred) 
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Views of healthcare professionals on surgical smoke during 

the COVID-19 Pandemic distribution are given in Table 2. 

64.6% of individuals who underwent surgery while knowing 

smoke, and 91.5% of surgical smoke did not receive any 

training on surgical smoke relating to any article. They stated 

that they did not read, and. 89% of healthcare workers think 

that they are exposed to surgical smoke. Surgical from the 

smoke be protected 7 0 . 7 %  for prevention 31.7% of them 

found that the measures they took were inadequate. 37.2% of 

the employees stated that there was no equipment for smoke 

evacuation in the COVID-19 Pandemic operating room, and 

58.5% of them stated that no additional precautions were 

taken during the pandemic period. 43.9% were not sure of the 

existence of any protocol for surgical smoke in the hospital. 

It was stated that 79.3% of the health workers did not receive 

any training on surgical smoke in the hospital, and 93.9% of 

the workers did not receive training on this subject. The signs 

and symptoms that occur in healthcare workers exposed to 

surgical smoke are shown in Table 3. Headache (45.1), cough 

(11%), burning in the throat (31.7%), eye irritation (56.1%), 

tearing (34.1) and respiratory problems (20.7%) in workers 

have been found to live. 

Table 2. Health of its employees surgical into the 
smoke-oriented opinions (n=82) 

Opinions 
Number 

(n) 
(%) 

COVID-19 Pandemic in the process 

of surgical smoke about Do you 

have any information? 

Yes (53) (64.6) 

Sure I am not (3) (3.7) 

No (26) (31.7) 

COVID-19 Pandemic in the 

process of surgical smoke about 

education you received, is it? 

Yes (7) (8.5) 

No (75) (91,5) 

COVID-19 Pandemic in the 

process surgical smoke about 

scientific article did you read 

Yes (24) (29.3) 

No (58) (70.7) 

COVID-19 Pandemic in the 

process of surgical into smoke-

exposed that you stay think are you 

Yes (73) (89) 

No (9) (11th) 

COVID-19 Pandemic in the 

process of surgical into the smoke-

exposed stay your frequency what 

it is? 

No time (9) (11th) 

Sometimes (28) (34.2) 

Stylish stylish (45) (54.8) 

COVID-19 Pandemic in the 

process of surgical from the smoke 

to be protected oriented precaution 

taking are you 

Yes (58) (70.7) 

No (24) (29.3) 

COVID-19 Pandemic in the 

process of surgical smoke for   you 

receive of the measures sufficient is 

thinks are you 

Yes (25) (30.5) 

Sure I am not (31) (37.8) 

No (26) (31.7) 

COVID-19 Pandemic in the 

process in the operating room 

Yes (15) (18.3) 

Sure I am not (22) (26.8) 

smoke evacuation device there is, is 

it? No (45) (54.9) 

 

COVID-19 Pandemic in the 

process of hospital smoke 

evacuation. Is there a protocol? 

Yes (17) (20.7) 

Sure I am not (36) (43.9) 

No (29) (35.4) 

COVID-19 Pandemic in the 

process at hospital surgical smoke 

about education is given. 

Yes (13) (15.9) 

Sure I am not (4) (4.9) 

No (65) (79.3) 

Surgical smoke about education 

receive whether...or are you 

Yes (77) (93.9) 

No (15) (6.1) 

As a result of the evaluation of the research data, the mean 

score of the Personal Well-Being Index total score of the 

health workers was X̄ = 41.76±5.60, and it was at a low level. 

(7.12±1) were found to be satisfied (Table 3). 

Table 3. Signs and symptoms of healthcare workers 
exposed to surgical smoke (n=82) 

Symptom and Results Number (n) (%) 

Top pain (37) (45.1) 

Nausea (12) (14.6) 

in the throat combustion (26) (31.7) 

Cough (9) (11th) 

Eyelash irritation (46) (56.1) 

Eyelash to live (28) (34.1) 

Respiratory problems (17) (20.7) 

Sneeze (2) (2.4) 

Irritability (10) (12.2) 

Top turning (11th) (16.4) 

Vomiting (11th) (16.4) 

Weather way inflammation (12) (14.6) 

Weakness (9) (11th) 

hypoxia (2) (2.4) 

Conjunctivitis (10) (12.2) 

rhinitis (10) (12.2) 

Asthma (10) (12.2) 

Your wife pain (2) (2.4) 

Anemia (2) (2.4) 

nasopharyngeal lesion (2) (2.4) 

Dermatitis (3) (3.6) 

* Suddenly, more choices marked 

Surgical masks (74.4%), aspiration catheters (59.8%), gowns 

(74.4%) and goggles (74.4%), filters (23.2), filtration masks 

(6,1), and they wanted to be educated about surgical smoke 

(93.9%) (Table 4). 
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Table 4. Protection of healthcare workers from 
surgical smoke oriented they received measures 
(n=67) 

Measures Number % 

Surgical mask 61 74.4 

Aspiration catheter 49 59.8 

Apron 61 74.4 

Glasses 61 74.4 

Filter 19 23.2 

Filtration mask 5 6.1 

*Suddenly, more choices marked 

Table 5. Personal Well-Being Scale Mean Scores, 
Internal Consistency Coefficients (n=82) 

Personal Well-Being Index Items 

 𝑋̅ SD 
Cronbach 

Alpha 
How satisfied are you with your 

living conditions? 
2.79 1.51 

.78 

How satisfied are you with your 

health status? 
5.68 2.01 

How satisfied are you with your 

achievements in life? 
7.41 1.30 

How satisfied are you with your 

relationships with other people? 
7.12 1.16 

How safe do you feel? 2.79 1.51 

How satisfied are you with your 

relations with society and being a 

part of society? 

4.42 1.26 

How confident do you feel about 

your future? 
4.42 1.26 

How satisfied are you with your 

spiritual life (religious, spiritual 

life, etc.)? 

7.09 1.00 

Personal Well-Being Scale 

Total Score Average 
41.76 5.60 

p <0.05 

It was found that there was no statistically significant 

relationship between the mean scores of the personal well-

being of healthcare workers and exposure to surgical smoke 

during the pandemic, taking precautions to prevent surgical 

smoke, thinking that the measures taken were sufficient, and 

the presence of a smoke evacuation device in the operating 

room (p>0.05) (Table 5). 

Concern about the presence of live elements in surgical 

smoke and the subsequent risk of contamination to surgical 

personnel was expressed in several articles published in the 

1980s. These living particles are viruses, bacteria, fungi, and 

living body cells (the more significant concern is live tumor 

cells). The COVID-19 Pandemic has rekindled these 

concerns about the presence of the COVID-19 virus and the 

possibility of transmission to surgical personnel during 

coagulation devices. So far, there have been no reports of the 

presence of the COVID-19 virus in surgical smoke, and the 

contagious potential, if found, is unknown [23]. 

The increasing usage of developing technology also increased 

the risk of exposure to surgical smoke in those working in the 

operating room [8, 10, 21]. When the studies in the literature 

are examined, it has been stated that the ventilation of the 

operating rooms and the use of surgical masks are not 

sufficient and ineffective in preventing exposure to surgical 

smoke [24, 25]. Although the long-term effects of exposure 

to surgical smoke are not fully known, it is stated that 

operating room workers are at higher risk for occupational 

diseases than other workers due to the harmful substances in 

the smoke [4, 26].  

In our research, operating room employees, doctors, nurses, 

and health technicians stated that they experienced symptoms 

related to surgical smoke. These symptoms are headache 

(45.1%), cough (11%), burning in the throat (31.7%), eye 

irritation (56.1%), tearing (34.1%), and respiratory problems 

(20.7%). Our research results are meaningful and consistent 

with the studies in the literature [14, 15, 24, 26, 27]. Based on 

these results, it can be said that health workers experience at 

least one symptom. 

In a study, health workers surgical from the smoke were 

protected b y  7 0 . 7 %  for prevention 31.7% of them found 

that the measures were insufficient. 37.2% of the employees 

stated that there was no equipment for smoke evacuation in 

the COVID-19 Pandemic operating room, 58.5% of them 

stated that no additional precautions were taken during the 

pandemic period, and 43.9% were not sure of the existence of 

any protocol for surgical smoke in the hospital. It was stated 

that 79.3% of the health workers did not receive any training 

on surgical smoke in the hospital, and 93.9% of the workers 

did not receive training on this subject. Wanted to be 

determined. When the studies in the literature are examined, 

It is recommended to minimize exposure to prevent the 

harmful effects of surgical smoke, use an effective smoke 

evacuation system, take necessary precautions to prevent 

inhalation of smoke, and provide training for operating room 

personnel in this regard [6, 28]. 

As a result of the research, it was determined that the 

employees were provided with a surgical mask (74.4%), 

aspiration catheter (59.8%), apron (74.4%), and goggles 

(74.4%), filter (23.2%), filtration mask (6.1) and they wanted 

to be educated about surgical smoke (93.9%). It was observed 

that they were not sure about the adequacy of the precautions 

while taking precautions to prevent surgical smoke. In the 

studies in the literature, the most for protection from surgical 

smoke, it is recommended to use personal protective 

equipment such as masks, gowns, and glasses [4, 6, 29]. It 

was observed that studies used protective equipment such as 

surgical masks, gloves, surgical gowns, and glasses at similar 

rates to protect against surgical smoke [2, 5, 21]. Surgical 

masks are the most standard equipment used to protect 

against microorganisms and aerosol body fluids during the 

procedure. However, it is known that surgical masks do not 

protect against surgical smoke since the particle size in 

surgical smoke is smaller than 0.1μm. 
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For this reason, masks with high filtration properties are used 

to prevent the passage of particles below 0.1μm and to protect 

against airborne infectious agents [1, 27, 30]. In addition, the 

ventilation of operating rooms is not sufficient to prevent the 

side effects of surgical smoke. For this reason, high filtration 

masks and a surgical smoke evacuation system are 

recommended to protect from surgical smoke. In addition, 

surgical team members should wear personal protective 

equipment such as glasses and gowns [6, 21]. 

CONCLUSION 

Surgical fumes endanger employee safety in operating rooms 

with a risky working environment. Raising awareness on this 

issue is important in terms of protection. Awareness about 

protection from surgical smoke is as important in terms of 

institutional as it is for operating room workers. It is 

recommended to organize trainings on the subject for 

protection from surgical smoke, to take necessary precautions 

for institutions to have smoke evacuation systems, to 

determine surgical smoke protocols and written instructions, 

to use protective equipment appropriately, to make all these 

arrangements by institutions and to transfer and control them 

to employees through repeated trainings.  

ACKNOWLEDGMENTS: We thank the researchers who 

conducted this study. 

CONFLICT OF INTEREST: None 

FINANCIAL SUPPORT: None 

ETHICS STATEMENT: Ethics committee approval was 

obtained from the Scientific Research Ethics Committee of a 

foundation university for the study to be implemented (Date: 

22.08.2022, Decision: 2022/34). Written permission was 

obtained from the administrative units and health workers of 

the relevant hospital where the research was conducted. 

 

REFERENCES 
1. Aktaş YY, Aksu D. Ameliyathane hemşirelerinin cerrahi dumana maruz 

kalma durumları ve korunmaya yönelik aldıkları önlemler. Balıkesir 

Sağlık Bil Derg. 2019;8(3):123-8. 

2. Usta E, Aygin D, Bozdemir H, Uçar N. Ameliyathanelerde cerrahi 

dumanın etkileri ve korunmaya yönelik alınan önlemler. HSP. 

2019;6(1):17-24. 

3. Olgun Ş. Cerrahi duman, alınacak önlemler ve çalışan farkındalığı. J 

Aware. 2020;5(1):65-70. 

4. York K, Autry M. Surgical smoke: Putting the pieces together to become 

smoke-free. AORN J. 2018;107(6):692-703. 

5. Alcan AO, Giersbergen MY, Tanıl V, ve ark. Bir üniversite hastanesinde 

cerrahi duman riskleri ve koruyucu önlemlerin incelenmesi. Egehfd. 

2017;33(2):27-35. 

6. Fencl JL. Guideline implementation: surgical smoke safety. AORN J. 

2017;105(5):488-97. 

7. Cheng J, Niu X, Zhang R, Zhu X, Lu S, Zhou B, et al. Experimental 

study on influence of personnel activity and surgical smoke on indoor 

environment inside clean operating room. Int J Vent. 2020;20(1):50-64. 

doi:10.1080/14733315.2019.1704539 

8. Giersbergen MY, Alcan AO, Kaymakci S, Ozsaker E, Dirimese E. 

Investigation of surgical smoke symptoms and preventive measures in 

Turkish operating rooms. Int J Health Sci Res. 2019;9(1):138-44. 

9. Hahn KY, Kang DW, Azman ZAM, Kim SY, Kim SH. Removal of 

hazardous surgical smoke using a built in filter trocar: A study in 

laparoscopic rectal resection. Surg Laparosc Endosc Percutan Tech. 

2017;27(5):341-5. 

10. Ünver S, Yıldızeli Topçu S, Yıldız Fındık Ü. Surgical smoke, me and 

my circle. Int J Caring Sci. 2016;9(2):697-703. 

11. OSHA. Laser/Electrosurgery Plume. Available from: https://www. 

osha.gov/SLTC/laserelectrosurgeryplume/index.html Erişim Tarihi:25 

Nisan 2020. 

12. Zhu N, Zhang D, Wang W, Li X, Yang B, Song J, et al. A novel 

coronavirus from patients with pneumonia in China, 2019. N Engl J 

Med. 2020;382(8):727-33. 

13. Leung NH, Chu DK, Shiu EY, Chan KH, McDevitt JJ, Hau BJ, et al. 

Respiratory virus shedding in exhaled breath and efficacy of face masks. 

Nat Med. 2020;26(5):676-80. 

14. Magomedova UG, Khadartseva ZA, Grechko VV, Polivanova MN, 

Mishvelov AE, Povetkin SN, et al. The role of Covid-19 in the acute 

respiratory pathology formation in children. Pharmacophore. 

2020;11(5):61-5. 

15. Remizova AA, Dzgoeva MG, Tingaeva YI, Hubulov SA, Gutnov VM, 

Bitarov PA. Tissue dental status and features of periodontal 

microcirculation in patients with new covid-19 coronavirus infection. 

Pharmacophore. 2021;12(2):6-13. 

16. Aadhith R, Devi PB. Passive Immunotherapeutic Approaches for 

Treating Covid-19: A Comprehensive Review. Int J Pharm Res Allied 

Sci. 2022;11(2):52-61. 

17. Siegel JD, Rhinehart E, Jackson M, Chiarello L. 2007 guideline for 

isolation precautions: preventing transmission of infectious agents in 

health care settings. Am J Infect Control. 2007;35(10):S65-164. 

18. Francis N, Dort J, Cho E, Feldman L, Keller D, Lim R, et al. SAGES 

and EAES recommendations for minimally invasive surgery during 

COVID-19 pandemic. Surg Endosc. 2020;34(6):2327-31. 

19. Taweerutchana V, Suwatthanarak T, Methasate A, Akaraviputh T, 

Swangsri J, Phalanusitthepha C, et al. Laparoscopic surgery produced 

less surgical smoke and contamination comparing with open surgery: the 

pilot study in fresh cadaveric experiment in COVID-19 pandemic. BMC 

Surg. 2021;21(1):1-8. 

20. Mowbray NG, Ansell J, Horwood J, Cornish J, Rizkallah P, Parker A, et 

al. Safe management of surgical smoke in the age of COVID-19. J Br 

Surg. 2020;107(11):1406-13. 

21. Ilce A, Yuzden GE, Yavuz van Giersbergen M. The examination of 

problems experienced by nurses and doctors associated with exposure to 

surgical smoke and the necessary precautions. J Clin Nurs. 2017;26(11-

12):1555-61. 

22. Meral BF. Kişisel iyi oluş indeksi-yetişkin Türkçe formunun 

psikometrik özellikleri. J Happiness Well-Being. 2014;2(2):119-31. 

23. Vaghef Davari F, Sharifi A. Transmission possibility of COVID-19 via 

surgical smoke generated by the use of laparoscopic approaches: A 

subject of debate during the pandemic. J Laparoendosc Adv Surg Tech. 

2021;31(10):1106-13. 

24. Can ÖS, Ökten F. Operasyon odasında çalışma riskleri. Türkiye 

Klinikleri Anestezi Reanimasyon Dergisi. 2004;2:103-12. 

25. Öztin Öğün C, Çuhruk H. The effects of operating room conditions on 

the operating room personnel. Turkiye Klinikleri J Med Sci. 

2001;21(2):83-93. 

26. Carpenter H, Dawson JM. Evaluating perioperative nurses' health, 

safety, and wellness. Aorn J. 2017;105(3):P7-9. 

27. Barrett WL, Garber SM. Surgical smoke: a review of the literature. Surg 

Endosc. 2003;17(6):979-87. 

28. Mowbray N, Ansell J, Warren N, Wall P, Torkington J. Is surgical 

smoke harmful to theater staff? A systematic review. Surg Endosc. 

2013;27(9):3100-7. 

29. Joyce C. Surgical masks and exposure protection in the perioperative 

setting. AORN J. 2018;107(2):253-6. 

30. Ulmer BC. The hazards of surgical smoke. AORN J. 2008;87(4):721-

38. 

 


