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Abstract

BACKGROUND

The nursing officers are an integral component of any medical team. They participate in
taking care of basic airway management and assistant in

advanced airway management, specifically amidst the current COVID pandemic.

AIM
To assess the efficacy of a standardized web-based training module for nurses on

preparedness to fight COVID-19.

METHODS

The training was held in three sessions of one hour each, consisting of live audio-visual
lectures, case scenarios and skill demonstrations. The sequence of airway equipment,
drugs preparation, airway examination and plans of airway management were

demonstrated through mannequin-based video-clips.

RESULTS
Pre and post-test scores, OSCE scores were analyzed using student T-test and Likert

scale was used for feedback assessment. It was found that the mean score in pre-test




was 847+42 and in post-test was 17.441.8 out of twenty (p-value <0.001). The
participants also felt self-reliant in executing the roles of airway assistant (63.3%) and
drug assistant (74.3%). Fear of self-infection with COVID-19 was also high, as 66%

participants feared working with the patient’s airway.

CONCLUSION
Amidst this COVID-19 emergency, when the health care systems are being persistently
challenged, training of nursing staff in the safe conduct of airway management can

ensure delivery of life-saving treatment.
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Core Tip: The health care response systems are being persistently challenged by
COVID-19. Nurses are actively involved in various tasks of airway management like
preparation of airway equipment, drugs and basic airway management. This study
demonstrates gross lack of knowledge regarding airway management despite receiving
Basic Life Support training. The participants felt more self-reliant and confident in
executing the roles of airway assistant and drug assistant after the session. There is a
need to train nursing staff from different subsets of practice in the safe conduct of
airway management and simulation based online training program for health

professionals can be employed for preparedness against COVID-19.




INTRODUCTION

Corona virus infection is a public health emergency of international concern.(The
frontline health care workers are at heightened risk of catching the disease.(?Nearly 15%
of the COVID positive patients require hospitalization and oxygen support and 5%
requires definitive airway management. As it primarily involves the respiratory system,
the caring medical team should acquire airway management skills.® The nursing
officers are an integral component of such team, taking care of basic airway
management and assistant in advanced airway management.YThe WHO's prescribed
norm is one doctor for 1,000 population and that of nurse is 3 per 1000 people. A wide
disparity, however, prevails in the health care professional to population ratio, with
developing nations having poorer statistics. The nurse/population ratio is 2.1in India,
as per the latest available WHO's global health workforce Statistics.®This highlights
our currently overloaded staff and also the necessity to keep our health care workers
safe while dealing with COVID patients as we cannot afford to lose the already worn-
down workforce.®) Acquiring adequate skills for airway management demands both
technical proficiency and clinical knowledge. A lapse in judgment can contribute to
increased morbidity and mortality in critically ill patients. Due to the threat of viral
contamination during fage-to-face training, online teaching is rising as the new norm of
education. Thus, with the safety of health care workers as our chief priority, we
designed an interactive online airway course to increase the ability of nursing officers in
airway management of critically sick patients. The aim of the study was to assess the
efficacy of a standardized web-based training module on preparedness to fight COVID-
19 and enhance Emergency Airway Response Team, knowledge, team dynamics and

personnel confidence.

MATERIALS AND METHODS

Study design
After institutional ethical approval (study registration no.- xxxx/iec/20/283), we

conducted a prospective, observational study over a period of 4 mo at Advanced Center




of Continuous Professional Development (CPD) Department through a dedicated
online course conducted thrice weekly in our tertiary care institute. Our study is
designed following the STROBE guidelines. A list of 30 participants (nursing officers)
per session was prepared and we ensured a uniform representation from each
department. Inability to attend the course due to prior commitment or network issues
led to exclusion for that session and such participants were subsequently included in
next scheduled course. Course content was diligently constructed to cover information
regarding pandemic preparation, COVID 19 spread, risk alleviation, education about
personnel protective equipment’s (PPE), protection required during airway procedures,
signs of respiratory distress, indications of intubation, airway assessment, difficult
airway predictors, airway management guidelines and sequence of plan, catalogue of
airway equipment’s and COVID intubation kit, drugs, procedure of rapid sequence
induction, mask ventilation using vice grip, steps of video-laryngoscopy, intubation,
supraglottic airway placement and front of neck access (FONA).

Through the online portal of “google meet”, the training was held in three sessions of 1
h each, consisting of live audio-visual relay of lectures, case scenarios, presentations and
skill station. The sequence of personal protection, airway equipment’s and drugs
preparation, designated COVID isolation area for airway management, clinical airway
examination with difficult airway assessment using MACHOCHA score and plans of
airway management (Plan A-B-C-D) were demonstrated through simulator mannequin-
based video-clips. The skill stations, consisted of 1 h and included demonstration of
preparation of appropriate equipment and drugs required for induction in a trolley,
designation of negative pressure isolation room for intubation, team dynamics, plans of
airway management, use of airway adjuncts, intubation using video-laryngoscope [plan
A}, choosing appropriate size of supraglottic airway device and its insertion [plan B,
bag-mask ventilation using vice grip [plan C], and equipment required [plan D]-
surgical scalpel cricothyroidotomy/Front of Neck Access (FONA) by the instructors
vin videos and skill stations. Participants could clarify their doubts by speaking

through the mic or writing it in the common chat window. To ensure an active




participation, interaction of participants with instructors in the language they were
most comfortable was encouraged. Each scenario was followed by a debriefing session,
after which the participants were encouraged to enlist their achievements and
shortcomings from the session.

Data analysis

The participants were provided with google form links of “pre and post-test
questionnaire”. Both the questionnaire forms were identical and consisted of 20
multiple-choice questions (1 mark each), which included specific theoretical questions
related to airway management. The participants also had to answer 10 objective
structured clinical examinations (OSCE), each consisting of one mark each. Each
participant’s performance during the skill stations was independently evaluated by two
experienced instructors based on OSCE response. For a successful completion of
training program, it was necessary for the participants to obtain 70% marks in the post-
test and more than 80% marks in OSCE assessment. A feedback form was filled at the
end of the session, consisting of eight assertions on a 5-point rating Likert scale. The
score of “5” indicated “strong agreement” with the statement while a score of “1”
indicated that participants were in “strong disagreement” with it. Two faculty
members, experts in airway management validated the questionnaire and survey form
on an independent level. An investigator who was blinded to the study protocols
collected and then analyzed the outcome data. The basis for sample size estimates was
convenience sampling.

Statistical Analysis

The Statistical Package for the Social Sciences version 23.0 software (SPSS, IBM Corp.
Armonk, US) was utilized to perform the statistical analysis. A pre- and post-test
questionnaire, specifically developed for this course was analyzed as primary outcome.
The secondary outcome was evaluated as OSCE based assessment. The results were
summarized as descriptive statistics and presented as mean, standard deviation (SD)
and standard error of the mean (SEM). The student t-test was employed to analyze the

data for intra and inter-group comparison. To assess the survey form, a mean Likert




score was averaged to the total number of items. A p value < 0.05 was considered

statistically significant.

RESULTS

A total of 1055 nursing officers were trained during the program. 109 participants who
could not complete either pre or post-test were excluded from the analysis. 946 nursing
officers were able to complete the pre and post-test and thus included in final analysis.
(Fig-1) The mean years of work experience of the participants was 4.01+3.16 years
(Mean+SD). On analyzing the questionnaire, it was found that mean score out of 20, in
pre-test was 8.47+4.2 and in post-test was 17.441.8 (Fig- 2). The difference was
statistically significant with p-value <0.001. Although 68% of our participants were BLS
trained, yet questions in the pre-test, based on the specific knowledge of airway and
plans for airway management were frequently missed. The concept of team dynamics
and role allocation was also alien to majority of nursing officers. The overall knowledge
and cognizance regarding airway management of COVID patients improved
significantly following the session (p-value < 0.001). 92% of the participants accurately
responded to specific questions related to airway management in the post-test. There
was improvement in OSCE based assessment and all participants could score above
80% in OSCE.

Participants were asked to provide feedback at the end of session. Amongst the various
questions asked in feedback, one was pertaining to the part of training which they
found most helpful. The video demonstration of airway procedures, preparation of
airway trolley and medications was the most cherished by the nursing officers. After
attending the program, 79% participants felt that they were familiar with airway
management techniques and protocols for COVID-19 patients. The participants also felt
self-reliant in executing the roles of airway assistant (63.3%) and drug assistant (74.3%).
Increase in level of self-confidence reflected in other parameters like performing

laryngoscopy, SGA insertion and arrangement of necessary equipment as well (Table-




1). Fear of self-infection with COVID-19 was also high, as 66% participants feared
working with the patient’s airway (Table-2). This short online training module for
airway management in COVID patients was liked by majority of our participants and

they strongly believed that it helped in improving their clinical acumen and skills.

DISCUSSION

The role of nursing staff in any health care service is indispensable. They form a pivotal
part in the patient care in wards, emergency area, OPD, Operation theatres, high
dependency units (HDU) and intensive care units (ICU). They are actively involved in
various tasks of airway management like preparation of airway equipment and drugs,
checking for adequate resources like oxygen, airway suctioning and basic airway
management.(?) There is a high probability that the first responder to any patient with
respiratory urgency is a nurse who might have to manage airway till a physician help
arrives.® In such a scenario, the lack of knowledge and experience in airway
management can not only jeopardize patient care but also result in heightened risk of
infection transmission.®) The goals for the airway rescuer in COVID-19 patients is to
rapid secure an airway, preferably in first attempt, with clear backup contingencies,
while reducing the aerosol generation and preventing redundant contamination. (10.11,12)
European society guidelines for management of airway in COVID patients, recommend
endotracheal intubation using RSI for Plan A; in advent of failure of plan A, SGA
placement as Plan B, face mask ventilation as Plan C and finally FONA as Plan D.(13
Our prime expectation from this training module was to equip the nursing officers with
adequate information, clearing their queries and fears related to COVID patient care
such that they could efficiently work in a high performing airway rescue team without
compromising personal safety. Though the pretest revealed scores as low as 8.47 + 2.4,
by the end of our session, the respondents were clear with these features and achieved
high scores of 17.4 + 1.8. It was evidenced by their poor performance in the pre-test
questionnaire regarding airway assessment, difficult airway predictors like modified

Mallampati grading and MACOCHA Score. The reason for this could be accredited to




the mixed population from different practice areas (general wards, OPDs, operation
theatres, emergency and ICU) and the years of experience. We succeeded in educating
them about airway assessment sufficiently enough to perform significantly higher in the
post- session analysis with the same set of questions.

Although, the regular curriculum of nursing does impart education about basic airway
support, it is not emphasized enough. The proportion of respondents (58%) who were
already trained in basic life support (BLS) had a better understanding of basic airway
care as compared to those who had not completed BLS course. This was evident by
their fair knowledge about identification of respiratory distress, indications for
intubation and basic equipment’s in airway management. Majority of participants (71%)
however, showed gross deficit in information with respect to the plans for airway
management, drugs required for RSI, advanced airway equipment like video
laryngoscope and procedure of intubation, supraglottic airway device insertion and
FONA. This revealed the necessity to train them in both basic and advanced airway
care so that in the crisis, they can play the role of competent assistants in airway
management.

Continuing Medical Education (CME) programs, workshops and seminars comprise an
efficient approach to achieve proficient teaching and learning.(!% Confirming to the
principle of social distancing amidst this highly infectious health emergency,
Simulation-based medical education (SBME) has an important role in learning. Various
international recommendations include airway training simulation as a part and has
shown to be beneficial with respect to behavior changing process, acquisition of skills

A wide range of airway complications and increased viral transmission may occur if

and trainee satisfaction.(®

nurses who are involved in such teams have no experience in emergency airway
management.(1718) Cook et al documented that permanent harm or death due to airway
related complications was mainly due to inadequate access to properly skilled staff or
equipment, inability to identify at-risk patients, poor planning and lack of structured

strategies for tackling predictable airway complications. ()




It is noteworthy that registered nurses, even those working in ICU, may spend a larger
fraction of working hours in patient care, without the requirement to manage
respiratory emergencies on an everyday basis.(?)) This in itself reveals the state of
experience of nurses working in non- ICU environment with respect to airway care.
Kelleher et al conducted a study to find the endotracheal care practices amongst critical
care nurses and found a wide variety in their techniques, with non- adherence to
best practice recommendations; and resultant lower-quality care.@)Another descriptive
analytic study showed that the knowledge and performance of intensive care nurses
regarding endotracheal suctioning and care was good 71.6 (+10.91) and medium 41.22
(£7.91) respectively. 2

The key to effective airway management is proper assessment and anticipation of any
associated difficulties.® The foundation of any high performing team is a strong
understanding of team dynamics. Ranging from deploying of the scarce available
resources or employing the latest evidence-based guidelines to building a firm
groundwork of healthy teamwork with good and clear communication can provide a
strategic lead in tackling this pandemic. Our aim was to emphasize on the clear role
allocation, closed loop communication and cross monitoring (checking for cross-
contamination) while working in the airway rescue team. There was a statistically
significant improvement in terms of knowledge and confidence in competent role
execution as airway team member in the post survey analysis is as compared to their
pre-test evaluation.

The feedback submitted by the participants highlighted the truth that this global crisis
has fostered fear among all healthcare workers. Majority of the participants admitted
that the fear was mainly based on risk of breach in PPE, aerosol spread, lack of proper
training in airway prior to actual patient handling, fear of contracting infection and
carrying the infection back home amongst others. These responses go in line with a
study done in healthcare workers working with COVID-19 patients that revealed higher
anxiety, depression and apprehension due to similar factors among 71.5%, 44.6% and

50.4% of the respondents respectively. (24>




This training module highlighted the need to put more emphasis on airway training of
the nursing staff and contributed to fill up the lacunae in the realm of airway care while
giving due weightage to occupational safety and health. We believe that by using
simulation based online training program for nurses, we successfully educated them
and simultaneously strengthened our workforce in airway management, if and when
the need arises.

Strengths

Our study adds to the theoretical development of efficacy of online simulation-based
training of health care professionals in inevitable situations like COVID pandemic. To
the best of our knowledge, this is the novel study to train nurses for airway
management of COVID patients through an online platform and gives evidence of
statistically significant improvement in knowledge, attitude and confidence regarding
the same. We took extra care to reach up to individual level participation and trained
them in the language they understood well. Free will to attend the training program as
many times needed was the additional advantage of our course.

Limitations

We completely acknowledge that the chief and inevitable limitation in our study was an
inability to conduct the skill stations training in-person. The heterogeneous study
population with diverse levels of exposure to airway care was another limitation.
Though majority of participants passed the post session evaluation, 140 of them had to
repeat this course once due to sub-par scoring. The infrequent issues with internet
connectivity, first time online course learning, difficulty to comprehend and language
disturbance were responsible for inefficiency in understanding, leading to poor

response in post- test analysis and hence the need for repetition of course.

CONCLUSION

Amidst this COVID-19 public health emergency, when the health care response systems
are being persistently challenged, training of nursing staff from different subsets of

practice in the safe practice of airway management can play a substantial role in




ensuring access of life-saving treatment to COVID patients, without compromising the
safety of health care professionals. Our study in its unique aspect has the potential to
pave way for further large-scale research while confirming to the incorporation of
similar training regimes aimed at improving the preparedness and skill of various

health professionals to tackle this crisis efficiently.
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