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Editorial

Use of Simulation in Medical Education
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Introduction

A paradigm shift in medical curriculum has
occurred emphasizing on cognitive, psychomotor,
and affective domains of learning, for appropriate
patient management, patient safety and reducing
the error. These changes highlight the importance
of training practices to obtain proficiency in clinical
skills rather than knowledge acquisition only.!?
Globally all medical school need to provide the
learning environment and opportunities to obtain
the necessary clinical competencies.?® The clinical
competencies include communication skills,
skills in incorporating history taking, physical
examination, ability to perform procedures,
interpret laboratory results, ability to use the
knowledge for clinical reasoning and diagnosis,
with professional attitudes, awareness of empathy,

values and reflections. They also need to possess
the ability for problem solving, team-work,
and information technology skills.? Due to the
changing health care system with growing medical
accountability emphasizing patient safety, patient
care, marginal medical errors together with the
ethical issues concerning the patient examination,
medical students face a reduced chance to access
a wide variety of diseases and examination and
consequently their clinical skill performance may
not be adequate.? Newly graduated doctors are
reported to be deficient in performing various
skills due to inadequate preparation to play the
role* and subsequently this puts them in a great
stress.’ Simulators is an ideally suited opportunity
for medical students to acquire clinical training
during their study period. This technique allows
the students to experience in real time in class even
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before their exposure to the clinical atmosphere
outside.® Simulations are now increasingly used
in medical education to ensure the students to
acquire their knowledge, skills, and affect in a
realistic setting.” In this article, an overview of this
educational tool is discussed.

Simulation

Simulation is an important educational tool that
allows the students to practice experience within
a safe supportive learning environment without
exposing the patients to any harm.® Simulation
refers to the artificial demonstration of a complex
real-world process with sufficient fidelity to
achieve a particular goal, such as in training
or performance testing.! Trainees of all level,
undergraduate to postgraduate can practice using
simulators to develop skills knowing that mistakes
carry no harm to patients or learners.’

Types of simulators

Simulations are classified into two broad
categories: compiler-driven and event-driven.
The compiler driven includes the part task trainer
while the event driven includes the standardized
patient (simulated patient), hybrid simulation
and computer-based simulators.!” In another
way, computer-based simulators can be classified
according to fidelity such as low, medium and
high fidelity.

Part task trainers: Part task trainers are
representing a specific part such as a limb or a body
part or a structure. These are the static manikins,
usually comprised of rubber/plastic body parts e.g.
intravenous-insertion arms, laparoscopic aides,
urinary catheter trainers, airway management
heads, central line placement torsos, spinal columns
(for spinal taps and epidural placement). These
enables the students to practice an isolated clinical
task or to gain a procedural or psychomotor skills,
such as venipuncture, intubation, laparoscopic
training, ophthalmoscopy, catheterization, basic
life supports etc.'

Simulated patients or Standardized Patients: A
simulated or standardized patientis a person trained
to accurately and consistently portray a patient with
a particular medical condition. It is defined as an
“actors used to educate and evaluate history taking
and physical examination skills, communication,
and professionalism.”'® Student assessment can
be done on the performance of history-taking,
physical examination, communication skills and
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professionalism by examining the standardized
patients. It has been found that with standardized
test procedures and including an adequate number
of cases, reasonable levels of reliability and
validity can be achieved.” It is very expensive to
develop and maintain the standardized patient
examinations as regular review and update of case
materials and changes in disease prevalence is
necessary. Quality assurance procedures must be
implemented to assure that scores and decisions
produced are appropriate’!! Regular training of
the standardized patients is required, so that they
can simulate a real patient repeatedly and in a
consistent and reliable manner.'*!?

Hybrid simulation: It is a combination of
standardized patients and part-task trainers

Computer-based simulations: The computer-
based simulation helps one to explain the
underlying physiology or pharmacology, simulated
task through the computer interface. Computer
programmed manikins to enable individuals or
teams to perform in realistic scenarios and receive
feedback on their decision making, collaboration
and communication skills with other team
members.’ Fidelity is the gradation of simulation
comparing to reality; a higher fidelity mimics with
a greater sense of realism.'

The low-fidelity simulator permits the trainers to
acquire an isolated basic skill. Usually these are
static and lack the real situation. For example,
screen-based text simulators that create scenarios
with different responses that are differentiated and
selected by the user and the static manikins that
are used for hands-on practice such as intubation
and cardiopulmonary resuscitation manikins or
intravenous insertion arm."

The medium-fidelity simulator provides a more
resemblance of reality but here the trainers are
not fully immersed in the situation. It consists
of screen-based graphical simulators and the
mechanical manikins. The screen-based graphical
simulators deliver a more realistic representation.
Computer software produces physiological
signals that are displayed on a computer screen.
These are most suitable to demonstrate conceptual
theory underlying drugs. For example, through
this system, students can be exposed to the basics
of history taking and physical examination to
prepare students for their first encounters with real
patients. These computer-based programs are often
interactive programs, run on an ordinary computer
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that simulate some aspect of the doctor—patient
interaction. Advantage is that these are portable,
and relatively less costly. But usually do not confer
actual practical skills.! The mechanical manikins
contain software that enable it to be interactive
simulators such as some cardiopulmonary
resuscitation manikins."” The interactive features
such as pulse, heart sounds, and breathing sounds
are present but without the ability to talk and they
lack chest or eye movement.?

A high-fidelity simulator permits the trainer to
be fully immersed where they receive a response
to the treatment interventions. The high-fidelity
simulator is a full-body manikin which is
computer driven that behaves like the real patient.
This simulator is able to talk, open and close the
eye with a pupillary reaction, able to breathe and
have urine output, demonstrate peripheral pulses
and blood pressure, and measurable gases."!s
These simulators allow the user to interact like a
real patient in a real clinical environment. Drug
administration into this simulator will produces
an appropriate physiological and pharmacological
response according to the programmed age
and sex. According to the response, clinician
can take appropriate response such as oxygen
supplementation, endotracheal intubation etc.!*!

Virtual reality and haptic systems are a new form of
simulator; a concept of advanced human-computer
interaction. They can permit the manipulation of
three-dimensional organs or body systems as if
they were real and also provide the user with a real
time sense of touch.” These simulators combine
powerful complex computer-generated imagery
with sensory feedback. Haptic systems denote
producing kinaesthetic and tactile perception.
These simulators are often combined with a part-
task trainer; so that the trainers perceive a physical
interaction within the virtual environment due
to the haptic feedback which creates a feeling
of resistance while using instruments within the
simulated environment. This is mostly used in
vascular access training, endoscopy training and
training of laparoscopic surgical techniques.*”

The benefits and drawback of using simulators

The use of simulated patients as an alternative
of actual patients, prevents any discomfort to the
actual patient.'®'” Simulation training allows the
students to practice a number of competences
ranging from isolated tasks to more complex
clinical situation in a safe environment. Thus,
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all students are offered equal and standardized
opportunities and they are able to repeatedly do
the same task to attain the competence which is not
possible inareal patient. This helps them to develop
self-confidence, professional knowledge, critical
thinking skill, decision-making skill, clinical
judgement, and their better groundwork for future
doctors. Preventing error in real patient by working
in ethically safe environment on simulation
is another great advantage.''”?° In addition,
students acquire professionalism, communication
skill, time management, teamwork and they can
self-assess their own progress.'® This innovative
tool is greatly accepted for assessment of skills,
and professionalism and communication skills
in many OSCE examinations.*® The simulation
based medical education provides learners the
opportunity to gain medical-procedural experience
through deliberate practice where the notion of
‘learning by doing’ has become less acceptable
especially when invasive procedures are needed.®

Although it is a safe, feasible, cost-effective
educational tool that enables students to work with
patients in a team, there are a number of factors
that hinders its effectiveness. The cost and funding
for the simulator technologies, and the training of
the simulated patients as well as the instructors are
the limitations in effective simulation training.”
Simulation is greatly adopted for the education
and training in developed countries. Developing
countries attempting to introduce it faces problems
in view of its high cost, and uncertainty in its
consistency and validity.!%*!

Education is the backbone of a nations’
development and educators are the scholarly asset
of educational institutions who are involved in the
development of whole process of education.?232
The field of medicine is continuously changing
with advancement of basic, clinical and
technological sciences.>* As the medical field
is changing with the advancement of science
and technology, medical educators’ role is also
changing from being a deliverer of materials to a
facilitator of learning®” with increasing demand of
an effective mentoring.”® High-quality teaching
and training are central to high-quality patient
care.”? So, teaching in medical education is an
ever-evolving processes and medical teacher
need appropriate training to enabled them to
be competent in order to meet the needs of the
students.”” Faculty development is the basis of
curriculum development, and faculty development
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activity is an integral part of an institution for its
educational development.”” To conduct an effective
simulation-based teaching and learning session to
the students, qualified and competent trainers are
vital. Moreover, the simulated patients also should
be well trained to portrait the real clinical picture
of a patient. Therefore, faculty development and
training of the simulated patients are very much
needed to ensure the standard of simulation
training.*

Conclusion

Changing health care systems and patient safety
concerns have forced medical education to

adopt different types of simulators for training
and acquiring knowledge and skills by medical
students. Institutes need to provide sufficient
budget and also the training of the simulated
patients and the faculty for its proper functioning.

Funding

No funding was received for this paper.
Conflict of Interest: Nil.

Authors’ Contribution

All authors participated ably in the preparation
of this paper and approved the final version for
submission to the Journal for publication.

References

1. Datta R, Upadhyay K, Jaideep C. Simulation and
its role in medical education. Med J Armed Forces

India 2012;68(2):167-72. DOI: 10.1016/S0377-

technology for skills training and competency
assessment in medical education. J Gen Intern Med
2008;23(Suppl 1):46-49. DOI: 10.1007/s11606-007-
0283-4.

1237(12)60040-9. 7. Norcini JJ, McKinley DW. Assessment methods in
dical education. Teachi d Teacher Educati
2. Al-Elq AH. Simulation-based medical teaching and g:)eo;?za 3;31;03 Slgn cacting and fedachier saucation
learning. Journal of Family and Community Medicine T '
2010;17(1):35-40. DOI: 10.4103/1319-1683.68787 8. Salam A, Saiboon IM, Jaafar MJ, Hamzah FA,
Balakrishni K di MA, Y: MN
3. Salam A, Zainuddin Z, Latiff AA, Ng SP, Soelaiman airshnian,  Bamarucin o Taman :
. Bujang SM, Siraz HH. Tutors Perception on a
IN, Mohamad N, Moktar N. Assessment of medical . . . .
, . Training Workshop on Simulation Based Medical
graduates’ competencies. Annals Academy of . . .
Medicine Si 2008:37(9):814-816 Education. Bangladesh Journal of Medical Science
T ; :814-816.
edene stngapore 2016;15(02):195-200.
4. M LV, Bullock A, Gormley G, Kauthold
onrouxe LV, Buliock A, 9rm cy ©, Saulho 9. Maran NJ, Glavin RJ. Low- to high-fidelity
K, Kelly N, Roberts CE, Mattick K, Rees C. New . . . ) .
duate  doctors’ d f " simulation -A continuum of medical education?
raduate doctors’ preparedness for practice: a
gracu prep: pract Medical Education 2003;37(1):22-28. DOL: 10.1046/
multistakeholder, multicentre narrative  study. .
j-1365-2923.37.s1.9.x.
BMJ Open 2018;8(8):¢023146. DOI: 10.1136/
bmjopen-2018-023146. 10. Rosen KR. The history of medical simulation. J
Crit  C 2008;23(2):157-166. DOI:10.1016/;.
5. Bradley P. The history of simulation in medical ,rl are :232) .
. . L . jere.2007.12.004
education and possible future directions. Medical
Education 2006; 40: 254262, DOI:10.1111/.1365-  11. Boulet Boulet JR, McKinley DW, Norcini JJ, Whelan
2929.2006.02394 .x. GP. Assessing the comparability of standardised
. . patients and physician evaluations of clinical skills.
6. Scalese RJ, Ob VT, Issenberg SB. Simulat
catese 80 SSENberg Htation Advances in Health Sciences Education 2002;7:85-87.
{ 114 )

— J



https://ijhhsfimaweb.info/index.php/IJHHS

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

International Journal of Human and Health Sciences Vol. 08 No. 02 April’24

Brown W]J, Tortorella RAW. Hybrid medical
simulation — a systematic literature review. Smart
Learning Environment 2020;7:article number-16.
DOl.org/10.1186/540561-020-00127-6.

Yudkowsky R. Should we use standardized patients
instead of real patients for high-stakes exams in
psychiatry? Academic Psychiatry 2002;26(3):187-
192.

Herrera-Aliaga E and Estrada LD. Trends and
Innovations of Simulation for Twenty First Century
Medical Education. Front Public Health 2022;
10:619769. DOI: 10.3389/fpubh.2022.619769

Elshama SS. How to apply Simulation-Based
Learning in Medical Education? Iberoamerican
Journal of Medicine 2020;2(2):79-86. DOI.
org/10.5281/zenodo.3685233.

Gormley G. Summative OSCEs in undergraduate
medical education. Ulster Med J2011;80(3):127-132.

Salam A, Alsharkawy A, Abdelhalim AT, Satwi
S, Taibi MKBM, Hassan KM. Use of Objective
Structured Clinical Examinations (OSCE) as a Valid
and Reliable Assessment Tool in Medical Education.

International Journal of Human and Health Sciences
2024;08(01):03-08. DOI: http://dx.doi.org/10.31344/

ijhhs.v8il.612

Karakus A, Duran L, Yavuz Y, Altintop L, Caliskan
F. Computer-based simulation training in emergency

medicine designed in the light of malpractice cases.
BMCMedFEduc2014;14:155.DOLorg/10.1186/1472-
6920-14-155.

Iskander M. Systematic Review and Meta-Analysis
of Computer Based Simulation Training for Non-
Technical Skills Training and Knowledge
Postgraduate Medical Education. Journal of Medical
Education 2019;18(1):38-49.

in

WuQ,WangY, LuL, Shen'Y, Long H, Wang J. Virtual
Simulation in Undergraduate Medical Education:
A Scoping Review of Recent Practice. Frontiers
in. Medicine 2022; 9:855403. DOIL: 10.3389/
fmed.2022.855403

Ayaz O, Ismail FW. Healthcare Simulation: A Key
to the Future of Medical Education — A Review.
Advances in Medical FEducation and Practice
2022;13:301-308

22.

23.

24.

25.

26.

27.

28.

29.

30.

Salam A, Mohamad N, Siraj HH, Kamarudin MA,
Yaman MN, Bujang SM. Team-based learning in
a medical centre in Malaysia: Perspectives of the
faculty. The National Medical Journal of India
2014;27(6):350.

Islam N, Salam A. Evaluation of Training Session
Applying Gagne’s Events of Instructions.Bangladesh
Journal of Medical Science 2019;18(03):552-556.
DOI: https://doi.org/10.3329/bjms.v18i3.41625

Salam A, Mohamad MB. Teachers Perception on
What Makes Teaching Excellence: Impact of Faculty
Development Programme. [International Medical
Journal 2020;27(1):1-4.

Challa KT, Sayed A, Acharya Y. Modern
techniques of teaching and learning in medical
education: a descriptive literature review [version
1]. MedEdPublish 2021; 10:18. DOI: https:/doi.
org/10.15694/mep.2021.000018.1.

Salam A, Hashim R, Zakaria H. Techniques of
Teaching to Achieve the
Outcomes in Medical Education. [International
Journal of Human and Health Sciences 2023;07(
04):273-276. DOI: http://dx.doi.org/10.31344/ijhhs.
v7i4.586

Highest Educational

Cate OT, Mann K, McCrorie P, Ponzer S, Snell L,
Steinert Y. (2014). Faculty development through
international exchange: the IMEX
Medical Teacher, 1-5, Early Online.
10.3109/0142159X.2014.899685.

initiative.
DOI:

Zainol J, Salam A. An Audit on Mentor-Mentee

Program: Mentees Perceptions on Mentors.
Bangladesh ~ Journal — of  Medical  Science
2021;20(04):840-847. DOl.org/10.3329/bjms.
v20i4.54143

Salam A, Allaw BAQ, Begum H, Abdelhalim AT,
Alsharkawy A, Hassan KM, Satwi S, Zainol J. Audit
on clinical competency of fresh medical graduates
in a Malaysian private university using Kirkpatrick
level-1 evaluation model. Education in Medicine
Journal ~ 2021;13(4):57-70.  DOLorg/10.21315/
eimj2021.13.4.5

So HY, Chen PP, Wong GKC, Chan TTN. Simulation
in Medical education. Journal of The Royal College
of Physicians of Edinburgh 2019;49(1):52-57.

{_ 115 )



https://ijhhsfimaweb.info/index.php/IJHHS
https://doi.org/10.1186/s40561-020-00127-6
https://doi.org/10.5281/zenodo.3685233
https://doi.org/10.5281/zenodo.3685233
http://dx.doi.org/10.31344/ijhhs.v8i1.612
http://dx.doi.org/10.31344/ijhhs.v8i1.612
https://doi.org/10.1186/1472-6920-14-155
https://doi.org/10.1186/1472-6920-14-155
https://doi.org/10.3329/bjms.v18i3.41625
https://doi.org/10.15694/mep.2021.000018.1
https://doi.org/10.15694/mep.2021.000018.1
http://dx.doi.org/10.31344/ijhhs.v7i4.586
http://dx.doi.org/10.31344/ijhhs.v7i4.586

