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ABSTRACT

Objectives: On March 11, 2020, the World Health Organization declared
the new coronavirus disease 2019 (COVID-19) as a global epidemic. This
study aims to assess anesthesiology and reanimation physicians'knowl-
edge of the anesthesiology practices published by the Turkish Republic
Ministry of Health during pandemic period, their awareness in Turkey.
Methods: This descriptive cross-sectional study included 2834 anes-
thesiologist physicians who are members of Turkish Society of Anesthe-
siology and Reanimation. Data were collected online over 8 weeks using
a questionnaire form by SurveyMonkey (San Mateo, CA) website after
national and local ethics committee approval.

Results: The study included 332 physicians (research associates and spe-
cialist physicians). Eighteen participants were excluded from the study
since they merely gave their consent and did not respond to the questions.
It was determined that participants’ level of awareness about the possi-
bilities of protection during the pandemic period was high, a low level of
awareness about preparation for the operating room and case manage-
ment, and a high level of understanding about the normalization period.
Conclusion: Anesthesiology and reanimation physicians had a mod-
erate understanding and awareness of COVID-19 perioperative man-
agement. Physicians were observed to have inadequate knowledge of
algorithms for personal protective equipment, equipment disinfection
protocol, and general anesthesia. In this era of easier access to the cur-
rent information, it is critical to maintaining the highest level of knowl-
edge and awareness among anesthesiology and reanimation physi-
cians who manage the COVID-19 pandemic, to ensure the continuity of
training to transfer them to team members, and to carry out procedures
following the recommendations.

Keywords: Anesthesia, coronavirus disease 2019, coronavirus, pan-
demic, personal protective equipment, questionnaire
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Amag: Diinya Saglik Orgiitd 11 Mart 2020 tarihinde, yeni koronaviriisti
(COVID-19) kuresel bir salgin olarak ilan etti. Bu ¢alisma, anesteziyoloji
ve reanimasyon hekimlerinin pandemi déneminde Turkiye Cumhuri-
yeti Saglk Bakanligi tarafindan yayinlanan anesteziyoloji uygulama-
larina iliskin bilgilerini, Turkiye'deki farkindaliklarini degerlendirmeyi
amaclamaktadir.

Yontem: Tanimlayici kesitsel tipteki bu ¢alismaya, Tirk Anesteziyoloji ve
Reanimasyon Dernegi Uyesi 2834 anestezi uzmani hekim dahil edilmis-
tir. Veriler, ulusal ve yerel etik kurul onayindan sonra SurveyMonkey (San
Mateo, CA) web sitesi tarafindan hazirlanan bir anket formu kullanilarak
sekiz hafta boyunca ¢evrimici olarak toplanmistir.

Bulgular: Calismaya 332 hekim (arastirma gorevlileri ve uzman he-
kimler) dahil edilmistir. 18 katilimci sadece onam verdigi ve sorulari
yanitlamadigi icin ¢calismadan cikarildi. Katiimcilarin pandemi déne-
minde korunma olanaklarina iliskin farkindalik duzeylerinin yuksek,
ameliyathaneye hazirlik ve vaka yonetimine iliskin farkindalik diizeyle-
rinin dustik, normallesme stirecini anlama dtizeylerinin ytksek oldugu
belirlendi.

Sonug: Anesteziyoloji ve reanimasyon doktorlari, COVID-19 perioperatif
yonetimi konusunda orta diizeyde bir anlayisa ve farkindaliga sahipti.
Hekimlerin kisisel koruyucu ekipman (KKE), ekipman dezenfeksiyon
protokolU ve genel anestezi icin algoritmalar konusunda yetersiz bil-
giye sahip olduklari gézlemlendi. Glincel bilgilere erisimin daha kolay
oldugu giniimuzde, COVID-19 pandemisini ydneten anesteziyoloji ve
reanimasyon hekimleri arasinda bilgi ve farkindaligin en tst diizeyde tu-
tulmasi, egitimlerin sdrekliliginin saglanmasi, ekip Uyelerine aktariimasi
ve tasinmasi kritik dnem tasimaktadir.

Anahtar sozciikler: Anestezi, anket, COVID-19, kisisel koruyucu ekip-
man, koronavirs, pandemi
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Introduction

The World Health Organization (WHO) first reported cas-
es of pneumonia in the city of Wuhan in China, where the
agent was not detected in humans, and the agent was later
identified as the novel coronavirus (2019-nCoV). The 2019-
nCoV was recognized as being coronavirus disease 2019
(COVID-19) and because of its close resemblance to se-
vere acute respiratory syndrome coronavirus (SARS-CoV),
the virus was called SARS-CoV-2. After cases of COVID-19
were found in 113 countries outside of China, the WHO
proclaimed the COVID-19 global epidemic (pandemic) on
March 11, 2020. The first case was determined on March 11
in Turkey, and the first death occurred on March 17.1

Due to their work environment, all health care workers are
exposed to high risks during the pandemic period. Anes-
thesiologists are among the health care workers most at risk
due to critical patient follow-up or perioperative airway in-
terventions (mostly general and regional anesthesia, aspira-
tion, etc.). Therefore, health personnel should be protected
appropriately.? The use of personal protective equipment
(PPE) is one of the most important preventive measures to
reduce the risk of transmission of infection. Turkish Republic
Ministry of Health has standardized the PPE donning-doffing
algorithms that should be used by anesthesiologists in the
operating room.*” Due to the pandemic’s quickly changing
course, it's important to remember that in asymptomatic cas-
es, full protection measures should be implemented while
performing operations with a high risk of aerosolization.

Given the multisystemic nature of COVID-19 infection, anes-
thesiologic and surgical interventions may affect the course
of the disease adversely. It is known that the mortality rate
in patients who underwent surgery in the early phases of
the pandemic approaches 20-50% as a result of insufficient
pre-operative examinations.® Precautions should be made
to decrease the danger of transmission, given the high mor-
tality rates.® Pre-operative evaluation is becoming more im-
portant in anesthesiology outpatient clinics, and anesthesi-
ologists have key roles in perioperative treatment.

This study aimed to assess anesthesiology and reanimation
physicians’ knowledge of the guidelines and algorithms
published by the Turkish Republic Ministry of Health and
the Turkish Society of Anesthesiology and Reanimation re-
garding the COVID-19 pandemic and patient management
during the normalization phase according to their profes-
sional experience and working years.

Methods

Forourresearch,approval was obtained from theTurkish Re-
public Scientific Research Platform of the Ministry of Health
(Decision No. 2020-06-11T15_41_12 Dated 16/06/2020),

General Directorate of Health Services, and the Scientific
Researches Local Ethics Committee of Karadeniz Technical
University Faculty of Medicine (Decision No. 24237859-483,
Protocol Number 2020/193 dated 24/07/2020).

Our research was planned as a cross-sectional and descrip-
tive study. To ensure that the research reaches enough par-
ticipants and does not violate the hygiene requirements
during the pandemic, a questionnaire was developed using
the SurveyMonkey (SurveyMonkey, San Mateo, CA) website.

The questionnaire was distributed through the Web to
2834 physicians who are members of the Turkish Society of
Anesthesiology and Reanimation. The data collection pro-
cess has been adjusted to prevent the same person from
participating in the survey more than once. The survey’s
objective was described in the e-mail addressed to par-
ticipants. At the end of the 7" week, data collection was
completed. The questionnaire consisted of 49 questions
that were written following recommendations issued by
the Turkish Society of Anesthesiology and Reanimation
and the Turkish Republic Ministry of Health, General Direc-
torate of Public Health, COVID-19 Guidelines, and Turkish
Society of Anesthesiology and Reanimation.

Parts of the questionnaire;
» Part 1: Questions about demographic data

+ Part 2: Questions about COVID-19 symptoms, modes of
transmission, symptoms to watch out for in the pre-op-
erative period, and precautions to take in case of trans-
mission

« Part 3: Questions about the use of PPE and infection
control measures during the pandemic COVID-19

« Part 4: Questions about operation room preparation
and anesthesia practice during the pandemic COVID-19

« Part 5: Questions about device use, infection control
measures, and preoperative screening tests during the
COVID -19 normalization phase

+ Part 6: It was developed in the form of questions for the
participants to evaluate the COVID-19-related guide-
lines and algorithms published by the Turkish Society
of Anesthesiology and Reanimation and the Turkish Re-
public Ministry of Health.

The accuracy rates of the responses given to the questions
in other sections were calculated in addition to the distri-
bution of demographic data. The number and proportions
of participants who correctly answered at least 65% of the
multiple response survey questions were calculated. Ac-
curacy rates of participants with work experience of fewer
than 5 years and more than 5 years were compared.

Awareness scores were calculated to determine partici-
pants’ awareness of Part 3, Part 4, and Part 5. Each correct
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answer was scored as 1 point, and each incorrect answer
was scored as 0. Participants with an overall awareness
score of <50% were classified as low, and participants with
a score of 50% or more were classified as high.

Furthermore, the total awareness scores of these three
parts were computed to determine the participants’ overall
awareness level. Each correct answer was scored as 1 point,
and each incorrect answer was scored as 0. The total score
range was between 0 and 30. Participants scoring 0-10
were considered low, those scoring 11-20 were considered
medium, and those scoring 21-30 were considered high.
Age groups, gender, professional experience, academic ti-
tle, and provinces were used to compare awareness levels.

In the concluding part of our survey, participants were
asked to share their thoughts on the provided local guides
and information.

Statistical Analysis

The Statistical Package for the Social Sciences for Windows
(SPSS Inc., Chicago, IL, USA) version 23.0 package applica-
tion was used to analyze the data collected from the an-
swers to the questionnaire’s questions. The Chi-square test
was applied to compare categorical variables according to
groups. For categorical data, the findings were reported as
frequency (n) and percentage (%). The statistical alpha sig-
nificance level was accepted as p<0.05 in all tests.

Results

The questionnaire was completed by 332 anesthesiology
and reanimation physicians. Eighteen subjects who partic-
ipated in the questionnaire were removed from the study
because they did not answer the questions after consent.
The average completion duration of the survey was 14 min,
and the percentage of respondents who answered all of
the questionnaire questions was 56%. A total of 314 ques-
tionnaires were evaluated.

Table 1 shows an analysis of academic degree, experience,
and institute of the participants.

When asked about general information on COVID-19 in-
fection, the participants said that “fever (99.3%)" was
the most prevalent symptom and “droplet transmission
(96.2%)" was the most common mode of transmission. The
four precursor questions (fever, cough, contact history,
and shortness of breath) that must be asked during the
clinical examination in the pre-operative period were cor-
rectly answered by 98.6% of the participants. About 83.3%
of participants reported that they were medical support
staff who had a COVID-19 infection at their institution,
and 77.8% reported that they had a colleague who had a
COVID-19 infection at their facility.

The Cardiovascular Thoracic Anaesthesia and Intensive Care Society

Table 1. Academic degree, experience, and institute of the
participants

Characteristics n %

Length of work experience (years)

<2 58 18.5
2-5 96 30.6
5-10 85 27.1
10-20 57 18.2
>20 18 5.7
Academic title
Research associates 151 48.1
Specialist physicians 135 43
Teaching staff 28 8.9
Instution of work
University hospital 147 46.8
State hospital 137 43.6
Private hospital 30 9.6

The optimal duration of hand disinfection to be performed
before and after patient contact was answered correctly by
70.8% of the participants. It was found that the rate of correct
answers (61.4%) was significantly lower among participants
with <5 years of work experience than among those with 5
or more years of work experience (p=0.001). It was found
that 13.4% of the participants answered correctly the order
of donning the PPE and 13.8% of the participants answered
correctly the order of taking it off. The correct answer to the
question prepared to question the recommendations about
the long-term usage of N95/FFP2 masks was given by 81.8%
of the participants. It was found that the rate of correct an-
swers (88.2%) was significantly higher among participants
with <5 years of work experience than among those with
5 or more years of work experience (p=0.008). During the
pre-operative examination, it was found that 42.5% of the
participants answered correctly to the question about diag-
nostic approaches that may be employed for screening and
the validity of wrong propositions. When participants were
compared according to their work experience, no significant
difference was found (p>0.05). It was found that 22.3% of
the participants gave the correct answer (chlorine tablet and
1/10 diluted sodium hypochlorite) to the question asking
about disinfectants to be used when cleaning surfaces con-
taminated with patient secretions during the normalization
phase COVID-19. When participants were compared accord-
ing to their work experience, no significant difference was
found (p>0.05) (Table 2).

It was found that 82.2% of the participants indicated the
correct option, neuraxial anesthesia, to the question where
no N95/FFP2 respirator masks should be used during the
pandemic period COVID-19 and induction of general an-
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esthesia was the second most common option at 37.2%.
When participants were compared according to their work
experience, no significant difference was found (p>0.05).
During the normalization period, it was discovered that
80.9% of the participants correctly answered neuraxial an-
esthesia to the question about procedures in which N95/
FFP2 respirator masks should not be used, which is the cor-
rect option. It was found that the rate of correct answers
(86.9%) was significantly higher in participants with <5
years of work experience than in those with 5 or more years
of work experience (p=0.001) (Table 3).

It was found that participants’awareness level of protection
options during the pandemic period was high (67.6%), the
awareness level of operating room preparation and case

Table 3. Operations that should not use N95/FFP2 masks

The Cardiovascular Thoracic Anaesthesia and Intensive Care Society

management was low (69.9%), and the awareness level of
the normalization period was high (67%). In general, it was
found that the awareness level of the participants was at a
medium level (64.4%). There was no significant difference
in awareness levels when age, gender, work experience,
academic titles, institutions, and provinces were examined
(p>0.05) (Table 4).

Discussion

COVID-19 has emerged as a global health problem affect-
ing all sectors. Health care workers who are on the front
lines of the fight against the epidemic are at higher risk of
becoming infected. Therefore, given the rapidly changing
nature of pandemics and the frequency with which in-

Operations During the COVID-19 During the COVID-19
pandemic period normalization period
5 years > =5 years P 5 years > =5 years P
n (%) n (%) n (%) n (%) n (%) n (%)
Entubation 14(11) 18 (14.3) 0.122 5(5.1) 9(10.1) 0.362
Bronchoscopy 14(11) 17 (13.5) 0.196 5(5.1) 9(10.1) 0.414
Cricothyroidotomy 13(10.2) 16 (12.7) 0.181 4 (4) 9(10.1) 0.381
General anesthesia induction 48 (37.8) 46 (36.5) 0.569 36 (36.4) 37 (41.6) 0.491
Gastrointestinal system endoscopy 25(19.7) 25(19.8) 0.688 16 (16.2) 15(16.9) 0.241
Transesophageal echocardiography 17 (13.4) 28 (22.2) 0.621 7(7.1) 21 (23.6)° 0.342
Neuroaxial anesthesia 107(84.3) 101 (80.2) 0.534 86 (86.9)° 66 (74.2)° 0.001*
Tracheostomy 13(10.2) 16 (12.7) 0.481 3(3) 8(9) 0.096
Extubation 13(10.2) 17 (13.5) 0.516 3(3) 7 (7.9) 0.088
*: P<0.05; >*: No difference in years of experience, each with the same letter in the situation.
Tablo 4. Comparison of valuation proposals according to professional experience period
Characteristics 5 years > =5 years p
n (%) n (%)"

The awareness level of the protection methods (n=253)

Low 38(29.9) 44 (34.9) 0.396

High 89 (70.1) 82 (65.1) 0.425
The awareness level of the preparation of the operating room for anesthesiology
applications and case management (n=196)

Low 71 (69.6) 66 (70.2) 0.927

High 31(30.4) 28(29.8) 0.664
The awareness level of the protection methods during the normalization period (n=188)

Low 33(33.3) 29 (32.6) 0.913

High 66 (66.7) 60 (67.4) 0.122
The participants' level of awareness

Low 32(25.2) 39(31) 0.519

Moderate 84 (66.1) 79 (62.7) 0.221

High 11(8.7) 8(6.3) 0.144

P>0.05.
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formation changes, it is important to inform health-care
professionals using updated guidelines. Concerning the
transmission risk of a COVID-19 infection, it is well known
that anesthesiology and reanimation physicians are in the
high-risk group. Physicians must have sufficient knowledge
and equipment when performing applications that create
aerosolization in the operating room environment and are
likely to be contaminated, and which are classified as high-
risk operations in terms of anesthesiology and reanima-
tion. In our study, we aimed to examine anesthesiologists’
and reanimation physicians’ knowledge and awareness of
anesthesiology practices and case management during
the pandemic and normalization phases to help reduce
and control the risk of infectious disease spread during the
COVID-19 pandemic.

Not only in intensive care units but also operating rooms,
anesthesiology, and reanimation physicians might en-
counter suspected or positive COVID-19 cases. Such cases
increase the risk of transmission, as well as post-operative
morbidity and mortality. In the early phases of the pan-
demic, it was reported that the post-operative mortality
rate reached 20-50% as a result of ineffective pre-operative
assessments.” For this reason, efforts should be made to re-
duce the potential risk of surgical transmission by effective
patient education by the anesthetists in the pre-operative
period. Patients should be questioned about the COVID-19
clinic and included in the screening programs within the
scope of the suggested protocol during their pre-operative
evaluation in the anesthesiology outpatient clinic.

During the pre-operative examination, the frequency of
COVID-19 symptoms, particularly “fever, cough, shortness
of breath, and contact history,” should be thoroughly ques-
tioned. In addition to clinical evaluation, there are recom-
mendations for the use of microbiologic and radiologic di-
agnostic methods (reverse transcriptase-polymerase chain
reaction (RT-PCR) test and thorax computed tomography
(CT) in the pre-operative period to detect COVID-19 infec-
tion.®”! False-negative rates of PCR tests vary. One review
found that the false-negative rate ranged from 1.8% to 58%.
8 Examination of our results showed that 46.1% of partic-
ipants were aware of the recommendations regarding RT-
PCR testing and thorax CT inquiries in the pre-operative
period. Because of the false-negative rated asymptomatic
cases, and patients who were outside of the algorithm in
terms of screening methods, we believe the participants
avoided the usual pre-operative RT-PCR test request.

In terms of effective use of PPEs and decreasing the risk of
transmission, anesthesiology and reanimation physicians
must understand the procedures that cause aerosolization.
During anesthesiology practices, it is advised that a min-

imum number of employees be present in the operating
room and that all staffs in the room wear 3™ level PPE.'2
Furthermore, because neuraxial anesthesia procedures are
not among the aerosol-generating procedures, wearing
N95/FFP2 masks are not advised.'s At the same time, the
use of 3 level PPE is strongly recommended during the
transition to unpredictable general anesthesia after neural
anesthesia.l'®! We believe that over 80% of the study par-
ticipants followed the recommendations and were aware
of the PPE that should be used in the operating room for
suspected/confirmed COVID-19 cases.

Turkish Republic Ministry of Health developed and pub-
lished PPE donning and doffing algorithms.® Proper use of
PPE isimportant to prevent infectious diseases. Kwon et al.l"
discovered that 50% of health care workers behaved outside
the algorithm in donning and 100% in doffing PPE in a study
that analyzed the application levels of proposed algorithms
in donning and doffing PPE. In a similar study, Baran deter-
mined that 12.7% of anesthesiology physicians deviated
from the protocol during PPE donning and 18.5% during
PPE doffing."™ When examining the results of our study, it
was detected that 13.4% of participants correctly applied
the algorithms for donning the PPE and 13.8% correctly
applied the algorithms for doffing the PPE, similar to oth-
er studies. The data obtained revealed that non-algorithm
practices were widespread during donning and doffing PPE.
This is because 52.5% of our study participants followed the
national standards released by the Turkish Republic Ministry
of Health, and 48.1% followed the TARD standards.

Due to transportation and equipment shortages, long-
term usage of PPEs has become increasingly important
in health centers, particularly during pandemics. To this
end, the participants’ awareness of the recommendations
published by the Turkish Republic Ministry of Health on
the “Long-term Use of N95/FFP2 Masks in the pandemic
COVID-19" was evaluated.'® It was discovered that 81.8%
of the participants correctly answered the question with
multiple responses. It was assumed that participants were
aware of the long-term use of N95/FFP2 masks.

For anesthesiology physicians whose primary work area is
the operating room environment, it is important to con-
sider the current literature as a part of infection control
measures. To decrease the risk of contamination and trans-
mission, there are suggestions for general anesthesia appli-
cations to be carried out during the pandemic period, both
in terms of preparation and general anesthesia applica-
tions." 1217 We found that 83.7% of the participants in our
study were aware of these suggestions. Only 32.1% of the
participants knew that the auscultation step should not be
performed when confirming the position of the endotra-



48

cheal tube after intubation during the pandemic period,
and 70.4% of them knew that topicalization of the airway
should be avoided during awake intubation. The correct
response to the prepared question to evaluate the sugges-
tions for the endotracheal intubation procedure and the
preparation of the endotracheal tube was given by 39.3%
of the participants. It can be evaluated that anesthesiolo-
gy physicians have a high awareness of the preparation of
the operating room and staff during the administration of
general anesthesia. However, when the results of general
anesthetic induction and endotracheal intubation in prob-
able or confirmed COVID-19 patients were analyzed, it was
discovered that physicians had a low level of knowledge.
We can consider this circumstance as the professional hab-
its of anesthesiology physicians during routine procedures
such as airway management.

If ventilation is needed in the early post-operative period
after extubation, it is recommended that it be done with at
least two individuals and that low flow and low pressures
be provided using the two-hand mask ventilation method
(especially in obese patients, placing the mask on the face
completely, holding the mask in the “VE” position using
both hands).'"" It was determined that 16.8% of the partic-
ipants answered the question on the topic correctly, while
42.8% stated that extubation under deep anesthesia was
wrong. This situation can be considered extubation under
deep anesthesia because of the increased risk of aerosol-
ization due to long-term mask ventilation.

Because of the risk of respiratory system involvement, throm-
bosis, and aerosolization in COVID-19 infection, general an-
esthesia is considered a high-risk method. As a result, region-
al anesthetic procedures are frequently recommended to
get the benefits of its systemic effects while minimizing the
risk of aerosols.® To achieve the desired oxygen saturation
during regional anesthetic administrations, it is recommend-
ed to avoid nasal cannula application and provide minimum
flow mask oxygen support."® Furthermore, in cases where
the possibility of conversion to intraoperative general anes-
thesia is high, it is recommended that the general anesthetic
procedure be preferred first."”! In our study, 52% of partici-
pants were aware that they should not use a nasal cannula
for oxygenation in the first place while evaluating the pre-
paratory process for regional anesthetic applications during
the COVID-19 pandemic period. However, 27% of partici-
pants believed that beginning with general anesthesia was
not more suitable in patients with a high likelihood of con-
verting to intraoperative general anesthesia.

When the awareness levels generated by the correct an-
swers given by the participants in our study were evaluat-
ed, it was discovered that the awareness level of the pro-
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tection methods for the use of PPE during the pandemic
period was high, the awareness level of the preparation of
the operating room for anesthesiology applications and
the awareness level of case management were low, while
the awareness level of the protection methods was high
during the normalization period. When all parts of the
study were analyzed, it was found that the participants’
level of awareness was moderate, with no significant differ-
ences by age, gender, work experience, or academic title.

Our study has some limitations. First, because the survey
covers a wide range of topics and takes a long time to com-
plete, individuals may have answered questions fast and
incorrectly on a subject they were aware of. Second, given
the number of anesthesiology and reanimation physicians in
our country, the low percentage of survey participation can
be viewed as a limitation. The reason may be that anesthesi-
ology physicians have a busy schedule in the current period.

Conclusion

According to the findings, anesthesiology and reanimation
physicians have a moderate knowledge and awareness
of COVID-19 perioperative management. However, phy-
sicians’ current knowledge of COVID-19 has proven inad-
equate in practice, including algorithms for donning and
doffing PPE, equipment disinfection protocol, and general
anesthesia procedures (especially during endotracheal in-
tubation). In this era of easier access to up-to-date infor-
mation, we believe that anesthesiology and reanimation
physicians who live and manage every moment of the pan-
demic should maintain the highest level of knowledge and
awareness, the continuity of training to be transferred to
team members, and procedures to be carried out following
the recommendations.
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