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Background: An in-situ simulation model with a simulated patient environment is
a training tool that was implemented for the front-line workers managing COVID-19
respiratory infection outbreak in a hospital of National Importance, situated in southern
part of India. The objective of this training tool was to improve the preparedness of health
care workers and the control measures to manage any respiratory infection outbreaks. Also,
to provide good patient care and patient safety during the sudden outbreak of SARS-CoV-2,
the pathogen causing pandemic respiratory infection outbreak worldwide.

Methods: Simulated patient environment is a kind of functional mock drill that was applied
to assess and improve the readiness of the healthcare workers of the hospital to identify the
patient at the screening area, guide the patient for investigation and inform the public health
system during an outbreak of an infection. The faculty of the Department of Microbiology,
Community and Family Medicine, and General Medicine were the educators and demon-
strators. Fifty healthcare workers from All India Institute of Medical Sciences (AIIMS),
Mangalagiri, Ministry of Health and Family Welfare (MOHFW), Government of India, such
as doctors, epidemiologists, nurses, laboratory technicians, laboratory attendants, members of
infection control team and biomedical waste management team participated in this program.
Results: Statistical analysis of the results with pre-intervention and post-intervention assess-
ments and feedback from the participants was done at the end of the program. The difference
between the mean of pre-intervention and post-intervention scores in doctors, nurses, and
other health care professionals was statistically very highly significant (P-value <0.001).
Conclusion: The training method was the simulation of management of pandemic respira-
tory infection outbreaks in the most realistic manner possible to test or evaluate the capability
of more than one function in the context of an emergency event. An in-situ simulation is an
effective method that is close to real-life scenario, to measure the readiness and effectiveness
of an emergency response plan. Hence, it is a useful tool to assess disaster preparedness
against any type of outbreak.
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Introduction
The idea behind the application of the training tool, a Simulated Patient - Health
Care Workers (HCW) Environment in a hospital, was based on the WHO strategic
preparedness and response plan. It was to provide support to all countries to
prepare, respond and handle SARS- CoV-2 (COVID-19), the pathogen causing
the recent respiratory infection outbreak that started in December 2019.

After the World Health Organization (WHO) declared the pandemic COVID-19
outbreak at the end of the year 2019, our hospital infection control team planned to
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conduct a training program for health care workers on the
management of COVID-19 respiratory infection outbreak.

The guidelines given by WHO and Indian Council of
Medical Research (ICMR), Ministry of Health and Family
Welfare (MOHFW) were mainly to implement the poli-
cies, procedures, training, and education, etc. and to take
effective administrative infection control measures to pre-
vent the transmission by any health care organization.'™ It
required the support of leadership in the health care orga-
nization in consultation with hospital management.

Our Hospital, an Institute of National Importance
established by the Ministry of Health and Family
Welfare, Government of India, is situated in a Southern
State of India. Based on the above-said objective, steps
were initiated to create awareness through one of the
medical education training tools. Simulated patient envir-
onment was used as an in-situ simulation model to train
health in COVID-19
Management in the screening area of the hospital.

care professionals outbreak

Organizational sciences appreciate the need for training
in an emergent situation and provide an insight for the
advancement of in-situ simulation in health care in terms
of more research and implementation.*

In-situ simulation is a type of mock drill, which is
a relatively new and effective teaching tool to train the
front-line workers to manage high-risk disasters such as
respiratory infection outbreak. During simulation exer-
cises, health care workers acquire clinical skills by direct
practice in comparison to the routine method of teaching
and learning.’

Simulation tools provide an alternative to actual
patients. In-situ simulation with the patient - HCW simu-
lation model is conducted in the working environment of
the hospital and ideally involves front-line workers team to
demonstrate the actual critical and even outbreak manage-
ment at hospitals. Accordingly, in-situ simulation of out-
break incidents may be a useful, effective method that
compares to the available quality assurance procedures in
hospitals.® The in-situ simulation model is being used
more commonly to evaluate effectiveness of new services
and systems in a hospital.”

The application of in-situ simulation-based training
improves the confidence and the collaborative work skills
to respond to an emergency in a real-life clinical setting
where multiple disciplines are involved. It helps to con-
siderably improve the safety of patients by promoting the
identification of hidden safety hazards.® Research on in-
situ simulation is growing as a technique to provide

continuing medical education to healthcare workers train-
ing in real-life clinical scenario.’

We aimed to perform a Simulated Patient - Health Care
Workers (HCW) Environment, a training tool to improve
the preparedness and control measures to be taken for
respiratory Infection Outbreak in a hospital. Also, to pro-
vide good patient care and patient safety during a sudden
outbreak of SARS-CoV-2, the pathogen causing pandemic
respiratory infections outbreak worldwide.

Methods
Sampling Method and Control Group

To update the knowledge and skills of the doctors, nurses,
and other health care workers regarding COVID-19, several
training programs were carried out in the Institution regu-
larly. This particular training program was one of the fore-
most training sessions concerning COVID-19 and involved
the doctors, nurses, and other health care workers. They were
invited to participate in this study on a scheduled date and
time. The institutional ethical committee approval and writ-
ten consent from the participants were obtained. About 16
doctors, 23 nursing officers, and 11 other health care workers
participated in this training session and all of them volunta-
rily participated in this study. This was a Quasi-experimental
study with pre-intervention and post-intervention. There was
no control group. No randomization was done.

Study Design
This was a Quasi-experimental pre—post-intervention
study design of In-situ simulation, a training tool for
acute respiratory infection outbreak management. The
study was performed in screening the COVID-19 sus-
pected patients in the outpatient department of the hospital
involving healthcare workers from multiple disciplines.
The procedures of simulation training were done in screen-
ing area of the outpatient department of the study hospital

and it consist of the following:

e Registration of patients to get the patient information
by Nursing and Junior doctors’ team

e Examination of the patient by the physician

e Nasopharyngeal swab collection for laboratory diag-
nosis and

¢ Transportation of sample to the laboratory, by labora-
tory personnel following strict Infection Control
measures and Biomedical waste management mea-
sures, etc
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¢ The community and family health care professional guid-
ing the patient to get complete treatment guidelines.

Data was collected from the participants and analysed for
evaluating the effectiveness of the in-situ simulation.

Study Setting

The in-situ simulation of acute respiratory infection outbreak
management in the hospital was conducted in the respiratory
outpatient department by the Department of Microbiology in
collaboration with the Department of Community and
Family Medicine and Department of General Medicine of
All India Institute of Medical (AIIMS),
Mangalagiri, Andhra Pradesh, India.

Sciences

Inclusion Criteria
e Front-line health care workers working in the screen-
ing area for COVID-19 infection

Exclusion Criteria
e Health care workers not working in the screening
area for COVID-19 infection
¢ Housekeeping and multitask workers were excluded
from the study

The in-situ Simulation Program
To conduct the program, various steps were designed as

10-13 and these

per National and International guidelines
guidelines were adhered as given below:

Step 1: Permission was obtained from hospital adminis-
trators for scheduling the in-situ simulation training program
in the outpatient department of the hospital and the informed
verbal consent was obtained from all the participants.

Step 2: Invitations were sent to all hospital staff and
media to attend the simulation program to create aware-
ness to the public as well.

Step 3: Briefing in the form of Continuing Medical
Education (CME) was carried out to teach the knowledge
part, a cognitive skill to the participants on, “Pathogen
causing Pandemic Respiratory Infections Outbreak man-
agement in hospital”. The various guidelines and available
registration forms to be filled as per WHO and Ministry of
Health and Family Welfare, Government of India were
collated and distributed to the participants before the simu-
lation program.

Step 4: Awareness pamphlets for the respiratory infec-
tion outbreak scenario were prepared. Some of them were
published in our social media handle of Twitter and

newspapers. They were also given to the patients and
distributed to the public.

Public awareness: https://twitter.com/mangal AiimsAP/
status/1222425723723550720?s=20

Health professionals: https://twitter.com/
mangalAiimsAP/status/1222424514354610177?s=20

Hindu newspaper link: https://www.thehindu.com/

todays-paper/tp-national/tp-andhrapradesh/mock-drill-held
-on-covid-19/article30876048.ece

Standard Operating Protocol (SOP), written by faculty of
Department of Microbiology was distributed to the trainers to

demonstrate during acute respiratory infection outbreak. This
SOP includes all the available guidelines from websites of
national and international competent organizations of the
COVID-19 management system. The documents to be filled
for the diagnosis and treatment of suspected COVID-19
patients were downloaded and distributed to all the
participants.

Step 5: A rehearsal on simulated patients and health-
care workers environment was done and checklists

(Supplementary material) were prepared for assessing the

completeness of the program.

Step 6: A pre-test was conducted on the day of the
simulation program, to identify the baseline knowledge
and the attitude of the participating healthcare workers
using a questionnaire.

Step 7: In-situ simulation training program of various
actions required for acute respiratory infection outbreak
management in a hospital was conducted. The program
evaluation was done by the qualified observers at each
stage of simulation through comprehensive checklists
(Supplementary material). After the simulation, the entire

group of participants was debriefed and relevant points
were discussed and reinforced.

Step 8: In the end, a post-test was conducted to
assess the effectiveness of the in-situ simulation pro-
gram. Post-simulation feedback forms were collected
from the participants to analyse their perception of the
session.

Statistical Analysis
Quantitative Variables
Pre-Intervention and Post-Intervention scores of health
care professionals are the quantitative variables. Paired
“t” test was applied to compare the difference between
pre-intervention and post-intervention mean scores of doc-

tors, nurses, and other healthcare workers.
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Table | Comparison of Pre-Test and Post-Test Scores

Health Care Professionals | N Mean (S.D.) t- value | Effect 95% CI of Effect P-value
Size Size
Pre-Test | Post-Test | Pre-Test Post-Test
Doctors & Epidemiologists 16 16 33.44 (12.5) | 47.5 (8.2) —5.05 —14.06 —20 to 8.1 0.000
Nurses 23 23 38.7 (8.3) 49.35 (5.3) | —II.1 —10.65 —12.6 to —8.7 0.000
Other Health care workers I I 15.45 (7.9) 3545 (8.8) | -7.42 -20 —26.01 to —13.9 0.000

Results

The pre-intervention and post-intervention scores of doctors,
nurses, and other healthcare workers followed probability dis-
tribution, and the two groups under comparison were depen-
dent on each other. Therefore, a Paired “t” test was applied to
compare the difference between the 2 means of doctors, nurses,
and other healthcare workers. P-value and effect size are men-
tioned in Table 1. The data were entered in Microsoft Excel.
Primer of biostatistics software (Glantz, Stanton A. Primer of
Biostatistics. 5th Edition. Publisher McGraw-Hill) was used to
analyse the data.

Statistically very highly significant differences were
noted between the mean pre-test and post-test scores in
doctors, nurses, and other health care professionals
(Table 1).

Outcome

The in-situ simulation training program for COVID-19
management was successfully conducted and the differ-
ence between the mean pre-intervention and post-
intervention scores in doctors, nurses, and other health
care professionals was statistically very highly significant.
Also, the feedback received from the participants who
attended this training program was Excellent or Good in
92% to 94% of the responses. This showed that the train-
ing program was effective and thus achieved the objective
of the in-situ simulation training program.

Discussion

Given the ongoing Coronavirus pandemic worldwide, the
healthcare workers of the hospital need to be better trained
in the in-situ simulation environment before handling
a serious respiratory infection outbreak situation in real-
life. The learning materials provided during the program,
such as guidelines and patient information sheets were
obtained from reliable and reputed sources, which gave
confidence and clarity to the health care workers.

Simulation-based education is a recognized method for
health care— professionals’ education. It is increasingly
being employed for teaching, learning, training, and
assessment of health-care workers. Simulation-based edu-
cation reduces the uneasiness of medical care experts by
creating and refreshing their insight, abilities, and perspec-
tives while removing unwarranted risk to patients.
Teachers must be trained in simulation-based education
to improve the efficiency of learners.'

In-situ simulation can also be used as a probe to pro-
voke errors (Latent error detection) and to analyse through
a simulated repeat of the event."

In-situ simulations additionally furnished a way to
enhance collaboration practices, for example, the utiliza-
tion of assertive explanations, position clarity, the overall
execution of common updating, improvement of a shared
intellectual model, execution of autonomous two-fold
checks of high-risk medications, and removing authority
inclinations among group members. Participants expressed
that the preparation program was compelling and did not
disturb patient care.'®

COVID-19 pandemic has caused a lot of human suffer-
ing in the past few months. Keeping the infectiousness of
COVID-19 in mind, it is indispensable that adequate infec-
tion prevention and control practices are practiced in the
health care setup.

Prevention of COVID-19 infection in health care pro-
fessionals is very important for the protection of health
workers themselves and also for the reason that they do
not become the source of infection. Hence, training the
doctors, nurses, and other health care workers becomes
imperative. It is also beneficial to test the knowledge after
the training session which shows whether the objectives of
the training session were achieved.

In this study, the difference between the mean pre-
intervention and post-intervention scores in doctors,
nurses, and other health care professionals was statistically
very highly significant before and after the training
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Table 2 Participants’ Feedback on Various Characteristics of the in-situ Simulation Program and the Response in Number Percentage

Participants Feedback (n=50) Number (%)
Excellent Good Satisfied Not Satisfied
The relevance of the topic on a need basis 19 (38) 28 (56) 2 (4 1 (2)
Gained adequate expertise 12 (24) 28 (56) 9 (18) 1(2)
Increased confidence over attitude 18 (36) 28 (56) 4 (8) 0 (0)
Adequate materials to follow protocol 17 (34) 29 (58) 4 (8) 0 (0)

session. Thus, this training session in the form of
a simulated situation of respiratory disease outbreak man-
agement with special reference to COVID-19 was immen-
sely helpful in training the doctors, nurses, and other
health care workers in donning and doffing of personal
protective equipment (PPE) and situation management in
screening area of the outpatient department. They were
also trained regarding hand hygiene, respiratory hygiene,
and infection control practices.

The participants were happy with the learning materials
which provided them related information to work effectively in
real situations. They watched the various steps demonstrated in
the training and then practiced further by doing themselves
after the program. We have received significant positive feed-
back from the participants (Table 2).

The participants’ feedback revealed that they obtained
confidence after attending the program and got their
doubts on technical issues clarified related to infection
prevention control and guidelines.

The principal contention for simulation-based teaching
(whether in-situ or in the laboratory environment) is that it
gives a protected place to gain from errors.'’

The in-situ simulation is an active technique not only
a preparation situation sanctioned at the clinical ward followed
by a static questioning. Doctors’ and nurses’ contribution to
protection attitudes, also, safety cultures are not independent of
doctors and nurse’s information and abilities about patient
wellbeing and group correspondence.'®

In-situ simulation program can be critical for development
in crisis staff’s wellbeing and cooperation perspectives that
may relate with more positive patient protection culture.'”

Hence, frequent training, making training modules, and
updating the training modules depending upon the sudden
emergence of infection outbreaks are mandatory in inpa-
tient and public care settings.

The utilization of “event set” triggers and distracters
prompt a group collaboration and stresses interdisciplinary

group work. Subsequently, the loyalty and sharpness of the
simulation is expanded and makes the adequate opportu-
nity for group members to commit errors and permits
spectators to acknowledge where cycles separate. This
gives a rich source to deal with progress.?’

According to Weller et al, simulation-based education
adds to the learning of medical students and physicians in
decision-making, interprofessional correspondence, corre-
spondence with patients, collaboration, and clinical and
procedural abilities. They explained that learning experi-
ence with a genuine patient is key for getting clinical
aptitude, yet simulation gives an occasion to rehearse in
limiting odds of blunder. They further clarified that simu-
lation-based education guarantees confidence and ability to
medical students before they start dealing with real situa-
tions. Simulation-based education requires educational
plan incorporation, satisfactory framework, and prepared
workforce clarifying it.”'

However, various limitations were observed by educators.
Patterson et al, in a post-intervention study, highlighted that
77% of the healthcare workers revealed practically zero clin-
ical effect despite running in-situ simulations for over 1 year>
The healthcare workers trained in this exercise need to be
transferred immediately to attend to the patients when the crisis
occurs.”® Hence, there is a need to have more manpower to
balance the workload in the hospital.

Limitation

A comparison between the participant’s and the control
group’s effectiveness in handling acute respiratory infection
outbreaks might have given additional information in the
analysis of the effectiveness of the in-situ simulation program.

Conclusion

To manage the crisis of viral pandemic outbreak world-
wide, there is a need for front-line workers of a hospital to
get knowledge as well as skill in the screening of patient,
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diagnosis, and treating the patients. Self-protection from
the transmission of infection during the various procedures
of infection outbreak management is equally important, if
not more.

The in-situ simulation model is a training method and
it is similar to a functional Mock Drill to improve the job
performance of health care professionals. It helps by
updating and standardizing essential information as per
the guidelines of competent authority, knowledge, and
skills to avoid the spread of infections to healthcare work-
ers, patients, communities and to care for the patient.

To measure the readiness and effectiveness of an emer-
gency response plan with simulated health care personnel
and patient, an in-situ simulation is one of the possible
way closer to the real-life scenario. Hence, it is a useful
tool to assess disaster preparedness against any type of
outbreak.

Strengths of the Study
The follow-up assessment of the knowledge gained and
implementation in routine practice was made in the form

of monitoring. Checklist (Supplementary material) of do’s

and don’ts in the actual COVID-19 patient management
started in the hospital from the beginning of March 2020,
especially within the laboratory diagnostic team and infec-

tion prevention control management team.
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