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Abstract

Background and Aims: A continuing attempt in graduate education is to devise more effective methods to
assess and train the residents. Life sized simulators are nowadays being used as a novel technique for this
purpose .The aim of this study was to evaluate the effectiveness of simulator based training and retention of
learnt skills among anesthesiology residents.

Methods: This interventional study was conducted on the 20 postgraduate (pg) residents in our institute,
who were divided into 3 groups, based on their years of training - PG Level 1,2 and 3. Each participant
was given 3 scenarios for simulation on Advanced Life Support(ALS) SIMULATOR which included A)
Endotracheal intubation, B)Advanced care life support and C)Epidural technique. At the end of scenario,
participants were debriefed and simulator based training provided. The study was then repeated after an
interval of 4 weeks. The scores before and after simulator training was compared for each scenario. Also
scores between the pg levels were compared. Statistical tests used were Kruskal- Wallis one way Analysis of
variance (ANOVA) and Wilcoxon Signed Rank Test.

Results: A significant improvement in scores were noted after 4 weeks of the initial simulator training for all
scenarios (p value of 0.000 for all 3 scenarios). While the more experienced final year residents outscored
less experienced ones in scenarios A and B, first years scored equally well as their seniors after simulator
training for scenario C.

Conclusion: Simulator training can be effectively used to train and refine skills among residents and
anaesthesiologists.

Keywords: Simulation, Anaesthesia, Residents, Training, Simulator.

Introduction events demand exceptional skills and vigilance.
Anaesthetists routinely deal with high stakes This is why our speciality is often compared with
situations and life threatening events, where the the aviation industry.* However within creasing
acceptable margin of error is very small. Such pressure to use operating room (OR) time
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efficiently, opportunities for residents to learn and
acquire skills in the OR are limited. Simulation
provides an educational setting where anaesthesia
residents, consultants and other healthcare
professional as well, can acquire and refine skills
& expertise necessary to recognize and manage
critical scenarios, without endangering human
lives.

Simulation is a technique by which real life
scenarios are simulated using mannequins and
other supporting tools, making the experience as
realistic as possible in a fully interactive
manner.! Currently, full-size mannequin patients
are used in most simulation centres, like Sim
Man® from Laerdal and Human Patient Simulator-
HPS 11 from METI® , to name a few.

Methods

The purpose of this interventional study was to
evaluate the effectiveness of Simulator based
training and retention of learnt skills among the 20
anesthesiology residents in our institute which is
a tertiary care cancer hospital in South India.
After obtaining Institutional review board
committee clearance, all anaesthesia residents
training in our institute were enrolled. Based on
their years of training in Anaesthesia they were
divided into 3 groups. PG Level 1 included the
first year postgraduates, PG Level 2 included the
second years and PG Level 3 included the third
(final) year postgraduates. Each participant was
given 3 scenarios for simulation on Advanced Life
Support SIMULATOR and Laerdal mannequin.
The 3 scenarios chosen were A) Endotracheal
intubation , B)Advanced care life support(ACLYS)
and C) Epidural technique, considering that the
participants of the study included final year
postgraduates as well as recently joined first year
postgraduate residents (<5 months training) . A
pilot simulation of the above scenarios were
performed and a checklist was devised.

After an initial simulator orientation, the residents
were provided the scenario and instructed to
perform the task at hand.Their performance was
assessed by 3 senior anaesthesia consultants who

volunteered and were not involved in the study.
The participants were rated according to the
actions or steps intended(checklist) given in the
proforma. They were given a score of 0 or 1
depending on whether the desired action was
completed or not. The time taken for each step
was also noted. If the desired action was not
performed within the stipulated time, a score 0
was given. The total score was then calculated.
All participants were instructed to verbalise loudly
and clearly. At the end of the scenario,
participants were debriefed and simulator based
training was provided to them for each scenario.
The study was then repeated after an interval of 4
weeks to assess the retention of learnt skills. Here
they were assessed by the same senior consultants
who evaluated them previously.

Scores from the first test were compared to scores
from the second test done after 4 weeks for each
participant and analysed using Wilcoxon Signed
Rank Test. Also, comparative scoring among
different participants based on the years in
training and experience was done using Kruskal-
Wallis one way Analysis of variance (ANOVA).
All Demographic data was recorded as Frequency
(percentage %).

Results

In our study, a checklist was used to score
residents. The final scores were inclusive of
stepwise actions and verbalisation of these
actions, and not just the final outcome. Residents
could perform many actions listed on a checklist
but fail to perform the most essential diagnostic or
therapeutic ones. Residents were awarded a score
of 0 or 1 depending on whether the action was
performed or not and if it was performed within
the stipulated time and verbalised loudly. Thus,
scoring was made more easier for the raters and
interrater variability was minimised.

A total of 20 participants were enrolled in the
study. Among them 6 were first year residents,
7were second year residents and 7 were final year
residents.
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A significant improvement in scores were noted 4
weeks after the initial simulator training for all
scenarios. A p value of 0.000 (<0.05) was noted
with all 3 scenarios among the residents. A
wilcoxon signed rank test was used to compare
and a paired T test was used to obtain the mean
[Table 1].

The more experienced final year residents
outscored less experienced ones in the simulated
scenarios designed to assess their skills and ability
to manage acute care situations. The initial pre
training score was noted to be significantly higher
for the third year and second year residents as
compared to first years for scenario A(p value
0.000 and 0.001 resp) [Table 2]. In regard to the
overall improvement in score for scenario A, a
significantly higher improvement was noted with
first years as compared to second years and final
years (p value 0.002 and 0.000) [Table 3 and 4].
The improvement in score for Scenario A was not
statistically significant between second years and
final years (p value 0.117)[Table 5].Thus we
ascertain that the first years benefited significantly
more after training for scenario A as compared to
second years and final years, who had more
number of years of training .

In Scenario B, the pretraining score was
significantly higher for second years and final
years as compared to first years(p value 0.002 and
0.000) [Table 2]. Following training a significant
improvement in score was noted for all the
residents. The improvement in score was

statistically significant between first years and
second years (p value 0.005), between first years
and final years (p value 0.000) and between
second years and final years (p value 0.028)
[Table 5].

In scenario C also, the pre training score was
significantly higher for final years and second
years as compared to first years (p value 0.004
and 0.02) [Table 2].But the pre training score
between second years and final years were not
statistically different (p value 0.977). Post 4 week
training, while all pg levels did show significant
improvement , no statistical significance was
noted between the pg levels[Table 3 and 4].All pg
levels fared equally well after the four week
training. Thus it was observed that second years
were as equally efficient as final years in epidural
even before the training and first years too became
as efficient as final years, post the simulator
training. Junior postgraduates performed equally
well as their seniors in epidural technique after 4
weeks of the initial training [Table 5].

We anticipated that the additional training and
clinical experiences of senior postgraduates who
were more familiar with emergency situations and
confident with treatment of these conditions
would have lead to higher scores for scenarios
such as intubation and ACLS. Epidural technique
showed significant improvement after simulator
training among first years and thus simulation is a
very effective method of training residents in
regional techniques of anaesthesia.

Table 1: Comparison of scores before and after training for Scenarios A,B and C

Mean Standard deviation P value

Pair 1 AL 3.60 1.188 0.000"
A2 5.85 0.366

Pair 2 B1 5.50 1.987 0.000”
B2 8.80 0.834

Pair 3 C1 4.17 0.857 0.000”
C2 5.67 0.485

P value<0.05 is significant

A1 —Before training for scenario A, A2- After training for scenario A,B1- Before training for scenario B,B2- After training for
scenario B,C1- Before training for scenario C,C2- After training for scenario C
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Table 2: Comparison of pretraining scores for Scenario A,B and C among all pg levels

Scenario A Scenario B Scenario C
m @) Mean Significance | ()  (J) Mean Significan | () (J) Mean Significance
PG PG Difference PG PG Difference ce PG PG Difference
level  level 1-J level level level level
1 2 -1.69** 0.001 1 2 -2.690: 0.002 1 2 -1.095: 0.020
3 -2.405 0.000 3 -3.976 0.000 3 -1.467 0.004
2 1 1.690 0.001 2 1 2.6907 0.002 2 1 1.095" 0.020
3 0.714 0.177 3 -1.286 0.156 3 0.371 0.977
3 1 2.405 0.000 3 1 3.976 0.000 3 1 1.467" 0.004
2 0.714 0.177 2 1.286 0.156 2 0.371 0.977
*. The mean difference is significant at the 0.05 level.
Table 3: Comparison of post 4 week training scores for all 3 scenarios between all pg levels
PG Level Mean Rank P value
A2 1 7.00
2 12.00 0.020°
3 12.00
B2 1 5.17
2 12.79 0.019°
3 12.79
C2 1 8.00
2 8.64 0.188
3 12.50
“P value <0.005 is significant
Table 4: Improvement in score for Scenario A,B and C among all pg levels
ADIFF BDIFF CDIFF
PG level Mean P value PG level Mean P value PG level Mean | P value
1 3.50 1 5.00 1 2.17
2 2.14 0.000 2 3.29 0.000 2 1.14 0.000
3 1.43 3 2.00 3 1.20
“ADIFF- Improvement in score for scenario A (A2-Al)
BDIFF- Improvement in score for scenario B (B2-B1)
CDIFF- Improvement in score for scenario C (C2-C1)
Table 5: Comparison of improvement in scores for Scenario A,B and C among all pg levels
Scenario A Scenario B Scenario C
()] ) Mean Significance (OG)) Mean Significance | (1) ) Mean Significance
PG PG Difference PG PG Difference PG PG Difference
level level 1-J level level 1-J level level 1-J
1 2 1.357 0.002 1 2 1.714 0.005 1 2 1.024° 0.013
3 2.071" 0.000 3 3.000 0.000 3 0.967" 0.032
2 1 -1.357" 0.002 2 1 -1.7147 0.005 2 1 -1.0247 0.013
3 0.714 0.117 3 1.286" 0.028 3 -0.057 1.000
3 1 -2.0717 0.000 3 1 -3.0001 0.000 3 1 -0.967" 0.032
2 -0.714 0.117 2 -1.286 0.028 2 -0.057 1.000

*. The mean difference is significant at the 0.05 leve

Discussion

Anaesthesia residents who face life threatening
events perioperatively, are susceptible to stress
and burnout. Life threatening situations being a
rarity are difficult to simulate in the intraoperative
period. The advent of life-sized simulators
provides an opportunity for training and
evaluating residents with life-sized mannequins,

such that acute diagnosis can be integrated with
the ongoing demands of managing a changing
medical or surgical condition.!*

Simulation laboratories provide a forgiving, safe
environment to learn. While a little anxiety helps
in learning, excess anxiety undermines the
process. Students experience significant stress
when required to learn procedures as novices on
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patients.!® Instructional science has shown that the
acquisition of clinical expertise in medicine is
governed Dby the learners' engagement in
deliberate practice, a facility afforded by
simulation.!”]

In addition to technical skills, development of non
technical skills is a long forgotten, but essential
skill to be learnt .In our study, participants were
instructed to verbalise and communicate loudly
and clearly, and they were scored for the same in
the scoring proforma. Hence the need to develop
non technical skills and improve on them were
duly emphasized in our study.

Studies have shown that simulation-based training
IS associated with moderate to large effects for
educational outcomes when compared with no
intervention , and small to moderate effects when
compared with non-simulation instructional
approaches (e.g. lectures).B9IA systematic review
and metaanalysis on the role of Simulator based
training reported that  simulation in
anaesthesiology appears to be more effective than
no intervention(except for patient outcomes)and
non inferior to non simulation instruction.
Simulation was observed to be effective in terms
of improvement in participant’s technical and non
technical skills such as communicative skills,
behavioural skills, confidence and knowledge.™*”!
Features of Simulator based training that provide
effective learning include the provision of
feedback, repetitive practice, a range of levels of
difficulty, the need to capture clinical variation, a
controlled environment, individualized learning
and reproducible standardized educational
experiences in  which learners are active
participants not passive bystanders.

A study compared the effectiveness of teaching of
general anaesthesia induction to medical students
using either full scale simulation or traditional
supervised teaching with patients in the operating
theatre. This study reported that training in
simulated environments confers benefits in terms
of formative feedback, and collaborative learning
if appropriately structured.!*"!

Airway management can be challenging and the
most important patient safety issue in the practice
of anesthesiology. Failure to secure the airway
and oxygenate the patient is one of the leading
cause of death and legal concerns in
anesthesiology.*#*® It is vital that anesthesiology
residents receive the best possible training in
airway management. Airway management skills
are psychomotor; hence simulation training
seems a very suitable way to teach such skills.!**!
Regional anesthesia is another vital area of
expertise for any anaesthesiologist. Cadaver based
training is useful for learning regional anaesthesia
techniques but it may not be feasible in all
institutions due to non availability of cadavers for
study purpose. Simulation is therefore, an
effective tool to train anesthesiology residents
with the various regional anesthesia techniques.
We also conducted a survey among our residents
following the simulation study and it was rated by
most of them as highly helpful and
satisfactory. The significant improvement in
scores after Simulator based training could be
attributed to better learning and better retention of
skills after training on a simulator. It is reasonable
to assume that these residents would be more
prepared to effectively translate their knowledge
into a logical and orderly sequence of actions.
Participants were able to develop their skills and
train in an controlled environment, which helped
them acquire more confidence and learn the
techniques more precisely and effectively.

This study was conducted on a small group of
participants which included the anaesthesiology
postgraduate cohort at our institute and its effect
on patient outcome was not assessed. Also only
basic skills and scenarios such as Endotracheal
intubation, Epidural technique and ACLS
Scenarios were selected for training these
residents who comprised of final years to the
newly joined first year residents. The final year
residents were already well versed with intubation
and epidutal techniques. A higher sample size and
inclusion of more complex scenarios would help
to further establish the role of simulator based
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training. The better test performance after 4 weeks
might be at least partly due to the fact that the
same simulator was used for training and testing,
and all the groups had the same teacher. This kind
of bias is not uncommon in simulated
education.**]

The cost of maintaining an anesthesiology
simulation lab has a considerable burden on a very
cost-conscious system. In addition to the cost
there is also the need for training faculty and
auxiliary staff.

Conclusion

Evidence from current studies support the use of
simulation as a  techniqgue to train
anesthesiologists. Simulation training is known to
improve not only self-reported confidence but
clinical performance as well.***® |t is reasonable
to hypothesize that the results of improved clinical
performance would reflect as better patient
outcomes. Further research will reveal whether
these promising results with simulation may be
applied more generally in anaesthesiology
teaching to medical students.
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