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ABSTRACT

Objectives: The main objective of the study is to assess the knowledge and awareness of all the anesthesia technologists and trainees regarding 
coronavirus disease (COVID-19) infection control protocols. The health and safety of anesthesia technologists are of great importance which can 
ultimately aid in minimizing the risk of infection among them and facilitate them to offer exceptional care to the patients.

Methods: This cross-sectional online survey was conducted on COVID-19 protocols using an online questionnaire that assesses the basic knowledge 
and awareness about infection control protocols. A total of 231 participant’s responses were recorded using Google form and analyzed using the 
Statistical Package for the Social Sciences.

Results: The present study showed that participant’s overall knowledge was good but they were not well trained on infection control protocol. Only 
19.04% of participants were well trained about the protocol. The majority of the participants are well aware of the Personal Protective Equipment’s-
related information.

Conclusions: To deal with this current situation, educational intervention on infection control protocol is urgently required to train Anesthesia 
technologists and trainees to defend against coronavirus.
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INTRODUCTION

Coronavirus disease (COVID-19) has globally infected millions of 
populations, since its outbreak in Wuhan China, while India is one of the 
topmost countries to be infected by the COVID-19 infection. Healthcare 
workers are extremely vulnerable to the infection and have infected 
the normal population and many healthcare professionals [1]. The 
first initial case of COVID-19 was discovered in Wuhan, China, in late 
November 2019. Globally, there is widespread ongoing transmission of 
this virus to this date. Globally, COVID-19 has been reported with more 
than 102 million people infected with the virus, including more than 
2.21 million deaths in 188 countries/regions currently whereas, India 
stands in the second position in COVID-19 confirmed cases. The single-
stranded, RNA virus appears to be different but is related to other 
coronaviruses that cause severe acute respiratory syndrome-CoV and 
Middle East Respiratory Syndrome-CoV [2]. The route of transmission 
of COVID-19 is through respiratory droplets, contact with bodily 
fluids, or contaminated articles [3]. The main important symptoms of 
COVID-19 include fever, dyspnea, dry cough, fatigue, and myalgia [4]. 
Clinical presentation of COVID-19 represents, 80% of the patients 
infected are mild or asymptomatic, 15% of the patients infected are 
severe, and 5% of the patients infected are critical [5]. There is no 
specific antiviral agent that is approved for COVID-19 though some 
of the agents are used as treatment line which includes remdesivir, 
chloroquine, hydroxychloroquine, and lopinavir-ritonavir. To date, 
there is no vaccine invented for COVID-19. Therefore, to prevent this 
serious disease it is necessary to follow conventional infection control 
protocols and avoid unnecessary travel. Social distancing, appropriate 
use of Personal Protective Equipment’s (PPE), and hand hygiene 
techniques should be followed thoroughly. Hence, supportive care is 
followed by medical centers worldwide to help alleviate the symptoms. 

The incubation period for COVID-19 ranges from 2 to 14 days, according 
to the Centre for Disease Control (CDC) [6].

In general, anesthesia technologists and trainee take care of 
critically ill patients who are on ventilator support. An anesthesia 
technologist team has been working to provide care for severely 
ill COVID-19 patients to minimize the consequences of the fatal 
disease [7]. The anesthesia technologists and trainees are very helpful 
in assisting the anesthesiologist and are a part of the COVID-19 team. 
Today, anesthesia technologists also work in COVID centers in various 
hospital departments, including the operation theatre.

The infection rate was highest among the healthcare workers in the 
initial phase of the COVID-19 disease as there was no full knowledge 
of the disease concerning its methods of prevention and treatment [3]. 
Besides, a study showed that infected health care workers were one of the 
major factors involved in the spread of the disease [8]. As the anesthesia 
technologists are also working as frontline healthcare workers in this 
fight against COVID-19, it is crucial to ensure that these technologists are 
not only safe to protect the patients but also to make sure that they are 
not the source of transmission [3]. If we consider the importance of health 
care safety for anesthesia technologist personnel, we need to ensure their 
occupational safety. The knowledge and awareness toward COVID-19 
are important in determining anesthesia technologist’s promptness to 
actively participate and also accept the challenges of COVID-19 disease. 
Assessing the knowledge and awareness of COVID-19 would help to 
provide better insight into poor knowledge of this disease and the 
development of adequate training and infection control programs.

This study is essential for healthcare workers, in particular anesthesia 
technologists, because it adds to ongoing research to identify the 
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infection control practices that they follow to help reduce the spread 
of infection and ensuring their safety as well. However, to date, 
there is relatively very limited published data on the awareness of 
knowledge and infection control protocols regarding COVID-19 among 
anesthesia technologists in West India. This study was done to evaluate 
the knowledge, awareness, and infection control practices among 
anesthesia technologists and trainees about COVID-19.

METHODS

This online survey was conducted during the mid-phase of the COVID-19 
pandemic lockdown among anesthesia students and technologists. 
The survey questionnaire was structured to assess their knowledge of 
infection control protocols and awareness about COVID-19 between 
May 20, 2020 and August 20, 2020, using a self-administered online 
questionnaire. Participants with an education background in anesthesia 
technology (academic, clinical, industry, and research) and students of 
Operation Theatre and Anesthesia Technology were included in the 
study whereas other paramedical staff, students, and doctors were 
excluded. The questionnaire was prepared using Google form and was 
sent to the targeted group using different social media platforms for 
the collection of data. A convenient sampling technique was used for 
data collection. The questionnaire included three sections, the first 
section collects information on demographics, the second section was 
about knowledge-based questions, and the last and final section of the 
questionnaire was based on infection control practice. The aim of the 
research was well explained to the participants and their willingness 
to participate was documented in the first section of the questionnaire. 
The demographic variables include gender, education level, job 
experience and profession. A total of 17 questions about the knowledge 
and awareness protocols were included in the questionnaire. All the 
questions asked were closed-end questions, that is, yes-no response. 
Statistical analysis was performed using IBM Statistical Package for 
the Social Sciences Statistics for Windows, version 20.0 (IBM Corp., 
Armonk, N.Y., USA). All the questionnaires were tested for normality 
using the Kolmogorov Smirnov test. The data is following a normal 
distribution and further analysis was done using descriptive statistics.

RESULT

A total of 350 participants were requested to take part in the 
research study out of which 231 participants responded, most of the 
participants were female 56.3% (n=130) and the remaining were males 
43.7% (n=101). The majority of the participants had Undergraduate 
qualification 63.20%, 13.85% had Diploma, 11.69% were postgraduate 
and remaining 11.26% had undertaken certificate course in Operation 
Theater and Anesthesia Technology. The majority of the participants 
were having experience of 0–5 years (92.7%) followed by more than 
15 years (3.8%), 5–10 years (3%), and 10–15 years (0.4%). Most of 
the respondents were working in the clinical background (61.04%) 
followed by academic (31.60%), research (5.63%), and industry 
(1.73%). About 40.1% of participants responded that social media was 
one of the major platforms for spreading awareness about coronavirus 
followed by Newspaper/TV/Radio 36.32%, seniors/colleagues 14.25%, 
and 8.97% from Online workshops and seminars. The majority of the 
participants were from the orange zone (36.80%) followed by the red 
zone (35.05%) and the green zone (28.15%) (Table 1).

Almost 86.6% of respondents agreed that they knew about the 
coronavirus. However, only 11.3% of participants knew about the 
symptoms of the coronavirus and the rest 88.7% of the participants were 
unclear about the symptoms of the coronavirus. Most of the participants 
(71.4%) were aware that there is less possibility of transmission of 
coronavirus through food and touch of animals. Around 43.7% of 
respondents had the wrong idea about the transmission of infection. 
The majority of the participants (67.1%) think that antibiotics are the 
first line of treatment for this disease and 26.1% of participants think 
that the vaccine is available for coronavirus. Almost all the participants 
(93%) knew about standard precautions for the prevention of infection 
by COVID-19 and also have sufficient knowledge (99.1%) about the 

PPE and 84.8% mentioned that it can’t be reused. Participants had 
good knowledge about symptom identification, which they learned 
from different online webinars, conferences, and different social media 
applications. Around 8.7% of participants think that the infection with 
coronavirus always causes death. Almost all the participants (99.1%) 
knew how to wear masks correctly. Around 74% of participants 
were well aware of donning and doffing protocol. It is observed that 
more than half of the participants responded well about the protocol 
of wearing masks and gloves, that is, only during the procedure with 
suspected COVID patients. When it comes to disinfection of hands, 
the majority of the participants perform hand hygiene techniques for 
visibly soiled hands. Almost 83.1% of participants agreed that for the 
patient with confirmed COVID-19 infection, the isolation room with 
the exhaust is necessary. 90% of the participants were very confident 
that they can participate in the care and the management of COVID-19 
patients and 19.4% of respondents are trained with infection control 
protocols regarding COVID-19 (Table 2).

DISCUSSION

To the best of our knowledge, it is the first study on Anesthesia and 
Operation Theater technologists and students in West India for 
assessing knowledge regarding infection control in the COVID-19 
situation. Improving the knowledge and awareness regarding 
infection control protocols of COVID-19 would encourage anesthesia 
technologists and students to maintain safety protocols. Globally, there 
is fear due to the rapid uprise of COVID-19 patients. In this situation, 
anesthesia technologists are considered as one of the prime frontline 
workers. Kotian et al. conducted a study focused on knowledge, attitude, 
and practice (KAP) in that 77.6% of participants held bachelor’s 
degrees and 17.1% are having a master’s degree in Medical Imaging 
Professionals [9]. Ojha et al. conducted a study on COVID-19 frontline 
workers in that majority of the participants were from the department 
of nursing followed by the department of medical imaging and 
radiology. Almost 67% of participants had a graduate degree and 18.2% 
of respondents held a post-graduate degree [10]. In the present study, 

Table 1: Demographic details of participants

Demographic Data

Characteristics Number of participants% 
(n=231) (%)

Gender
Male 101 (43.7)
Female 130 (56.3)

Educational background of participants
Certificate 11.26
Diploma 13.85
Undergraduate 63.20
Postgraduate 11.69

Experience of participants
0–5 years 92.7
5–10 years 3
10–15 years 0.4
More than 15 years 3.8

Professions of participants
Clinical 61.04
Academic 31.60
Company 1.73
Research 5.63

Source of information regarding 
COVID-19

Social Media 40.10
Newspaper/TV/Radio 36.32
Seniors/Colleagues 14.25
Online workshops/seminars 8.97

Infection zone
Red 35.05
Orange 36.80
Green 28.15
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the majority of the respondents, that is, 63.20% are undergraduate 
students and 61.04% are working clinically.

Alshammari et al. researched Saudi Arabia based on KAP on COVID-19 
in which they stated that 49.5% of the respondents obtained 
information regarding coronavirus from social media followed by 
websites (25.3%) and TV/Radio (23.1%%) [1]. Similarly in the present 
study, we found out that social media is the major source (40.10%) 
from where participants get information about coronavirus followed 
by Newspaper/TV/Radio (36.32%), seniors/colleagues (14.25%), and 
online workshops/seminars (8.97%). While nearly everyone nowadays 
has a smartphone and uses social media, staying up to date on this 
coronavirus is easier.

Maheshwari et al. conducted a study on medical students in which they 
reported that 86.7% of the participants agreed that the main clinical 
symptoms are cough, fever, fatigue, and 55.9% of participants also 
think that eating or contacting with wild animals would not result in 
the spread of the infection [12]. In the present study, only 11.3% of 
respondents have the proper knowledge of coronavirus symptoms, 
and similar to the previous study, 71.4% of participants denied the fact 
that COVID-19 can transmit through food or touch of animals. About 
43.7% of participants responded that people with serious symptoms 
are the major source for the transmission of the virus, although recent 
studies suggest that even asymptomatic patients are responsible for 
the transmission of the virus. The participants lack the knowledge 
about the symptoms of coronavirus and had fair knowledge about the 
transmission of coronavirus.

The anesthesia technologists and trainees need to know about the 
standard operating protocol for the prevention of infection. According 
to the Centers for Disease Control and Prevention (CDC), standard 
precautions are a set of practices that are applied for the care of 
the patients in all healthcare facilities at all times [13]. Ikhlaq et al. 
performed a study based on awareness and attitude on undergraduate 
medical students in which 90.4% of participants agreed that 
coronavirus can be prevented by following the standard precautions 
set forth by the CDC [14]. In the present study, 93% of the respondents 
had a similar response.

PPEs are protective gear that is used to safeguard the healthcare 
workers by minimizing exposure to an infectious agent [15]. According 
to the study conducted by Ojha et al., they reported that participants 
responded positively when it comes to the disposal of PPE kits 
according to the standard guideline given by the Center for Disease 
Control and the management [10]. In the present study, the majority of 
the participants (84.8%) agreed that PPE cannot be reused.

Xu et al. researched COVID-19 Knowledge, Awareness, and Attitudes 
found that 90.5% of students and 87.2% of medical staff agreed that a 
mask should be worn during the COVID-19 pandemic [16]. Maleki et al. 
performed a study focused on Knowledge, Attitude, and Behavior of 
Health Care staff in COVID-19, where 96.9% of respondents from the 
nursing department agreed that they wear face mask correctly and 
42.9% of radiologist accept that they don’t know how to wear face 
masks properly [3]. Similarly in the present study, 99.1% of participants 
agreed that they were aware of how to wear face masks properly. It is 
because during the procedure anesthesia technologists and trainees 
were always wearing masks inside the Operation Theater. Besides 
the information on the PPE and wearing masks, it is also important to 
know about the protocols of donning and doffing. Almost 74% of the 
participants were aware of the donning and doffing protocol.

Maleki et al. reported a study in which the majority of the nursing 
participants (93.8%) frequently perform hand washing or disinfect their 
hands [3]. Similarly, in our study, 96.5% of participants perform hand 
washing frequently before and after touching the patients. The majority 
of the participants (87%) responded correctly about the timing of hand 
hygiene for visibly soiled hands. Healthcare workers should frequently 
disinfect and perform hand hygiene. The Hand Hygiene method, which 
determines the moments when hand hygiene should be practiced by 
health care staff, has five moments namely before touching the patient, 
before aseptic operations, after body fluid exposure, after touching the 
patient, and after touching the surrounding the patient [17].

Almost 90% of participants are confident that they can actively 
participate in the care and the management of COVID-19 patients that 
shows that they are having the willpower to serve society in that critical 
situation. In the present study, only 19.4% of participants were trained 
with infection control protocol. Anesthesia technologists should be 
aware of the infection control protocols for COVID-19, due to its mode 
and rate of transmission. A similar result was also reported by Modi et 
al., Bhagavathula et al., and Lai et al. [1,18,19]. The lack of awareness 

Table 2: Responses of anesthesia students and technologists to 
knowledge on COVID-19

Knowledge-based questionnaire

SN. Questions Yes No
1. Have you heard about the 

coronavirus?
200 (86.6%) 31 (13.4%)

2. Do you have knowledge about 
the symptoms of a person with 
suspected coronavirus (cough, 
fever, shortness of breath, 
extreme fatigue/Diarrhea)?

26 (11.3%) 205 (88.7%)

3. COVID-19 can transmit through 
food or touch of animals?

66 (28.6%) 165 (71.4%)

4. People with severe symptoms 
are the only ones to transmit the 
infection?

101 (43.7%) 130 (56.3%)

5. Antibiotic is a first-line treatment 
for COVID-19 disease?

155 (67.1%) 76 (32.9%)

6. Infection with coronavirus always 
causes death?

20 (8.7%) 211 (91.3%)

7. Do you know about the standard 
precautions for the prevention of 
COVID -19 infection and believe it 
can prevent coronavirus?

215 (93%) 16 (6.9%)

8. Full form of PPE is Personal 
Protective Equipment?

229 (99.1%)  2 (0.9%)

9. Can you reuse PPE? 35 (15.2%) 196 (84.8%)
10. Do you know how to wear a mask 

correctly?
229 (99.1%) 2 (0.9%)

11. Do you know about donning & 
doffing protocol?

171 (74%) 60 (26%)

12. Do you wear a mask and gloves 
only during the procedure with 
suspected COVID patients?

118 (51.1%) 113 (48.9%)

13. Do you frequently disinfect your 
hand and perform hand washing 
before and after contacting the 
patients?

223 (96.5%) 8 (3.5%)

14. Preferred timing of hand hygiene 
technique for visibly soiled hand 
is 30 s?

201 (87%) 30 (13%)

15. An airborne infection isolation 
room (AIIR) with the exhaust is 
recommended for the isolation 
of that patient with confirmed 
COVID-19 infection or those 
under investigation?

192 (83.1%) 39 (16.9%)

16. Are you confident that you 
can participate in the care and 
the management of COVID-19 
patients?

210 (90%) 21 (9.1%)

17. Are you trained with infection 
control protocols regarding 
COVID-19?

44 (19.04%) 187 (80.95%)
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and practices of infection prevention for COVID-19 and the risk of 
disease in healthcare workers were reflected in this study. The majority 
of the participants knew about the virus but were not aware of the 
infection control practices for COVID-19. Regular training and briefing 
are needed on knowledge and infection control protocols for anesthesia 
technologists.

Limitation of the study
There might be potential sampling bias as the number of responders 
was unequal for different demographic variables such as education 
qualification, work experience which will greatly impact the response of 
the participants. In this study we have used a self-reported questionnaire 
thus it might recall response bias in the study. No institutional review 
board was approached due to the COVID-19 lockdown.

CONCLUSION

The present study reveals that the anesthesia technologists and 
trainees are not fully aware of the pathophysiology of the COVID-19. 
They lack in-depth training regarding infection control protocol in the 
present scenario. From the findings of this study, we can conclude that 
regular training and briefing on infection control protocols are needed 
to mitigate the situation.
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