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Abstract: Medical training has over time significantly evolved globally. Plausibly, this may have been motivated by the need 

to produce qualified human resource in order to match the ever increasing demand on health services in the face of population 

growth and the associated rise in disease burden. The growing number of medical training institutions coupled with the 

increasing number of students enrolled in these institutions in the face of limited qualified human resource, infrastructure, 

equipment and patient subjects may pose a threat to the quality of medical training expected to be delivered and the caliber of 

graduates to be produced. However, this may also be an opportunity for the affected medical training institutions to come up with 

ways of supplementing the traditional methods of teaching in order to overcome the challenges met with delivering to huge 

numbers of students using the traditional approach alone. In this case simulation based training can be considered and applied in 

medical schools in the hope of enhancing training in clinical skills. The simulation based approach in training has been 

commonly used in faculties such as nursing, surgery, obstetrics and gynecology but less so, though now increasingly becoming 

the practice in Internal Medicine and Pediatrics training. Medical simulation can be defined as the use of a device or series of 

devices to emulate a real patient care situation or environment for the purposes of training, evaluation and/ or research. It is a 

mode of medical training that can enhance clinical skills in the students while also promoting patient safety. This paper will seek 

to examine the various simulation based methods and there applicability in medical training. The paper will further seek to 

analyze the role of simulation based training in the setting of medical education in Internal Medicine. 
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1. Introduction 

The increasing demand on health services in the face of 

population growth and the accompanying rise in disease 

burden globally, necessitates increasing student enrollments 

and the number of medical training institutions in order to 

commensurately produce qualified and competent human 

resource. This growing number of training sites and student 

enrollments in the face of limited qualified human resource, 

infrastructure, equipment and patient subjects may pose a 

threat to the quality of medical training expected to be 

delivered and the caliber of graduates to be produced if not 

well harmonized. In Zambia for instance medical education 

has significantly evolved over the past decade. For about four 
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decades from inception, the country only had one medical 

training institution which was founded in 1968 [1]. To date, 

there are at least nine medical schools of which four are public 

and five private institutions. 

The number of students enrolling under the program in 

these institutions has also significantly increased. The author’s 

institution of affiliation for example is currently hosting on 

average about 200 students per clinical year of study in 

contrast with the about 40 students registered at inception for 

the first clinical year. Against this status of enrolment is the 

need for these medical schools to meet the required 

proportions of staff to effectively teach the students in order to 

maintain acceptable standards for medical training even as 

may be stipulated by the regulatory bodies [2]. Where high 

student enrolments are involved, there may also be a potential 

to mismatch infrastructural capacity in terms of space for 

practicals on the wards, clinics, theatre and emergency with 

the recommended number of students expected to be hosted 

and to ensure quality training. Patient safety may also be under 

threat given that students in medical training are expected to 

conduct physical assessments and procedures most of them 

repeatedly in order to acquire the necessary clinical skills as an 

essential learning outcome [3, 4]. It is in this light that some 

medical schools prescribe the application of a simulation 

based approach in training to supplement the traditional 

method. 

The traditional approach of medical education is to 

continually reduce healthcare tasks to simpler or smaller 

components, such as facts and simple skills, for the purpose of 

teaching. It is however, suggested that healthcare tasks 

frequently vary with the need to adapt to particular situations 

and that learners taught in this manner may not be able to 

grasp the dynamics of variation and adaptation to integrate or 

link the various components in a way that is clinically 

meaningful and relevant [5, 6]. To overcome problems of 

compartmentalization and fragmentation, modern educators 

adopt a holistic approach and make use of authentic tasks to 

promote integrated learning [7]. Authentic tasks are obviously 

available in the real clinical environment, but simulation is 

suggested to be a useful adjunct to learning with real patients 

for a number of reasons to be considered latter in this review. 

Simulation can be defined as a situation in which a 

particular set of conditions is created artificially in order to 

study or experience something that is possible in real life; or a 

generic term that refers to the artificial representation of a real 

world process to achieve educational goals via experimental 

learning [4, 8]. A simulator is defined as a device that enables 

the operator to reproduce or represent under test conditions 

phenomena likely to occur in actual performance. Compared 

with the simulation based medical training (SBMT), the 

traditional (didactic) approach has been suggested to be an 

efficient and well-experienced training method. However, 

with the advances in technology, the use of simulation-based 

medical training (SBMT) is increasing since SBMT provides a 

safe and supportive educational setting, so that students can 

improve their performance without causing adverse clinical 

outcomes [9, 10]. 

In this article, we will review medical training methods and 

examine the role of medical simulation when applied as a 

supplement to the conventional methods of medical education 

in Internal medicine. The relevant literature reviewed was 

mainly based on sources from a Google scholar and Pub Med 

database. The key words applied in the search where, Internal 

Medicine, medical training, medical simulation and 

simulators. 

2. Simulation Based Training in Internal 

Medicine 

The history of simulation based training in medicine dates 

back to as far as 7 decades ago. Anesthesia was an early 

adopter of simulation; a first simulator appeared in the 1960s, 

which could reproduce some physiology, respond to drugs, 

and teach basic airway management. Since then, medical 

simulation has expanded across all disciplines of medicine [11, 

12]. In particular, internal medicine residencies are 

increasingly making use of simulation to teach their 

house-staff, mediate deficiencies, and maintain proficiency in 

key areas of practice [13]. 

Educational simulations are analogous to the play of any 

species. By allowing imitation, the participant can explore, 

make mistakes, and incorporate corrective feedback as a guide 

for future action [14, 15]. As may be the case for most 

developed world educational settings, simulation in our setting 

has not been completely new either. Simulation based training 

is commonly administered in nursing schools, surgery, 

obstetrics & gynecology and anesthesia for example. They 

seem to be less common in pediatrics and internal medicine 

perhaps due to the relatively lesser practical component 

embedded in these curricula. However, with the growing 

number of student enrolments against limitations for space, 

instructors and the number of patient subjects the need to use 

simulators to enhance the student’s practical component of their 

training is becoming inevitable in these departments as well. 

Internal medicine programs are incorporating simulation 

into their curriculum because it serves the dual functions of 

training and competency assessment. Residents learn with 

simulation, and it has been demonstrated to improve patient 

outcomes [11]. It is also suggested that Simulation exercises 

are most successful when they become part of the standard 

curriculum and not an extra-ordinary, additional component 

[16, 17], and that determining which components of a 

curriculum are enhanced using simulation-based education, 

and incorporating the exercises into the existing model, result 

in a more goal directed and sustained use of the tool [18]. 

The acquisition of appropriate clinical skills is key to health 

education; however, students sometimes complete their 

educational programs armed with theoretical knowledge but 

lack many of the clinical skills vital for their work [4]. Studies 

have shown that clinical skills competencies including 

communication skills, history-taking, professional attitudes, 

awareness of ethical basis of healthcare, physical examination, 

procedural skills, clinical laboratory skills, diagnostic skills, 
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therapeutic skills, resuscitation skills, critical thinking, clinical 

reasoning, problem solving, team-work, organization skills, 

management skills, and information technology skills should be 

part of the core undergraduate curriculum [4, 19]. The 

traditional way of training requiring students to spend quality 

time conducting history taking, physical assessments and 

procedures as part of their training in clinical skills is becoming 

increasingly challenging in the face of high student numbers 

against a fewer number of patients. This situation has the 

potential to compromise the quality of training in clinical skills 

for the students and the safety standards for the patient subjects. 

In this light some studies have suggested several advantages 

of medical simulation as a teaching and assessment tool over 

traditional patient encounters as follows [14]: First, events can 

be scripted so that specific curricular objectives are 

experienced at the same time by all of the trainees. This is 

possible for both common and rare scenarios [20]. Second, 

events can be observed in real time and allowed to unfold. 

Mistakes can occur without endangering patient safety [20, 21, 

22-25]. Third, trainees can be placed under significant 

pressure where ethical decision-making, cultural awareness 

and communication skills must be employed. Finally, clinical 

simulation allows the opportunity for practice and repetition 

until a skill is mastered [21, 20, and 25]. It is further suggested 

in this setting that the competency of the trainee can be 

observed and documented. Omissions in the curriculum can 

be identified. Remediation and practice is possible, until the 

desired outcome for each trainee can be obtained [14]. 

3. Models for Simulation 

The medical simulation utilizes multiple diverse modalities 

to teach learners in internal medicine [11, 12]. For example, 

scenarios with standardized patients are often used to assess 

interpersonal skills and communication; while task trainers, 

cadavers and animal models are employed to replicate 

procedures without putting patients at risk; [26] and medical 

emergencies are simulated with interactive software, virtual 

reality, and high fidelity mannequins which have led to 

improved patient survival in some cases [12, 27, 28]. 

Debriefing, which occurs at the end of the simulation, is a key 

aspect of learning, soliciting learner self-reflection, and 

uncovering the ways they think about and approach medical 

problems [13, 25]. 

Simulators can be classified according to their resemblance 

to reality into low-fidelity, medium- fidelity and high-fidelity 

simulators [4, 30]. Low-fidelity simulators are often static and 

lack the realism or situational context. They are usually used 

to teach novices the basics of technical skills. Example of a 

low-fidelity simulator is the intravenous insertion arm. 

Moderate fidelity simulators give more resemblance of reality 

with such features as pulse, heart sounds, and breathing 

sounds but without the ability to talk and they lack chest or eye 

movement. They can be used for both the introduction and 

deeper understanding of specific, increasingly complex 

competencies. An example of a moderate fidelity simulator is 

the “Harvey” cardiology simulator. 

High fidelity simulators combine part or whole body 

manikins to carry the intervention with computers that drive 

the manikins to produce physical signs and feed physiological 

signs to monitors. They are usually designed to resemble the 

reality. They can talk, breathe, blink, and respond either 

automatically or manually to physical and pharmacological 

interventions. A good example of a high-fidelity simulator is 

the METI Human Patient Simulator (HPS) which is model 

driven [4, 30]. 

In one study conducted by Shanks D, et al that examined the 

use of simulator-based medical procedural curriculum from 

the learner’s perspectives, a 26-item survey was constructed to 

assess the optimal use of simulators for the teaching of 

medical procedures in an internal medicine residency 

curriculum. Survey domains were generated independently by 

two investigators and validated by an expert panel (n = 7). 

Final survey items were revised based on pilot survey and 

distributed to 128 internal medicine residents. The outcome 

revealed that most responders felt that simulators should be 

used to learn technical skills (94%), refine technical skills 

(84%), and acquire procedural teaching skills (87%). 

Respondents felt that procedures most effectively taught by 

simulators include: central venous catheterization, 

thoracentesis, intubation, lumbar puncture, and paracentesis. 

The majority of learners felt that teaching should be done early 

in residency (97%). With regards to course format, 62% of 

respondents felt that no more than 3-4 learners per simulator 

and an instructor to learner ratio of 1:3-4 would be acceptable. 

The majority felt that the role of instructors should include 

demonstration of technique (92%), observe learner techniques 

(92%), teach evidence behind procedural steps (84%) and 

provide feedback (89%). Commonly cited barriers to 

procedural teaching were limitations in time, number of 

instructors and simulators, and lack of realism of some 

simulators. The conclusion was that that residents valued 

simulator-based procedural teaching in the form of small 

group sessions and that simulators should be an integral part of 

medical procedural education [31]. 

In another study conducted by Barsuk JH and others, they 

assessed internal medicine residents ‘procedural skills before 

and after simulation-based mastery learning on a paracentesis 

simulator. In this study a team with expertise in simulation and 

procedural skills developed and created a high fidelity, 

ultrasound-compatible paracentesis simulator. Fifty-eight 

first-year internal medicine residents completed a mastery 

learning-based intervention using the paracentesis simulator. 

Residents underwent baseline skill assessment (pretest) using a 

25-item checklist. Residents completed a posttest after a 3-hour 

education session featuring a demonstration of the procedure, 

deliberate practice, ultrasound training, and feedback. The 

results showed that Residents’ paracentesis skills improved 

from an average pretest score of 33.0% (SD 5 15.2%) to 92.7% 

(SD 5 5.4%) at posttest (P,.001). After the training intervention, 

all residents met or exceeded the minimum passing score. The 

training sessions and realism of the simulation were rated 

highly by learners. The conclusion was that the study 

demonstrated the ability of a paracentesis simulator to 
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significantly improve procedural competence [32]. 

In terms of a synergistic role of the traditional and 

simulation based methods of teaching, a scenario based 

evaluation study was conducted by Sanri E and others to 

assess the additional ımpact of simulation based medical 

training to traditional medical training [TMT] alone in 

advanced cardiac life support. In this study, they compared the 

efficacy for the combination of SBMT and TMT, with TMT 

alone in advanced cardiac life support (ACLS) training in an 

ACLS scenario. The primary outcomes of the study were 

successfully completed CPR cycles and scenarios.. In this 

study, a significant improvement in CPR quality after SBMT 

was documented. 

The results revealed that combining SBMT with TMT 

improves CPR quality significantly and provides medical 

students with the fundamental knowledge and required skills 

that can be used accurately in real life situations. It was further 

suggested that combining SBMT and TMT appeared to be an 

effective training method in ACLS courses since SBMT has 

an additional impact on improving CPR quality [9]. 

A basic principle in simulation education is that the more 

the student believes they are in the real situation (suspension 

of disbelief with associated strong face validity) the better will 

be the education experience. It is further suggested that the 

simulation experience by itself is not sufficient. To maximize 

its impact it must be accompanied by feedback and debriefing. 

This may be a face to face encounter with a clinical teacher 

or it may be a computer generated score and directed tutorial 

[33]. It is also said that the greatest benefit of simulation-based 

education is the ability to provide an experience by immersing 

and engaging learners in an artificial environment that 

captures their attention and exposes them to important 

contextual characteristics relevant to their performance [34]. 

The mastery of simulation is however not without 

challenges especially for the order scholars who may not be 

well versed with advances in technology. Further, 

technological limitations may also make it difficult to produce 

realistic physical characteristics and clinical signs in the 

mannequin, such as changes in skin colour and facial 

expression, as well as an inability to respond accurately after 

clinical interventions [5]. For example, advanced as the METI 

HPS and other high fidelity simulators may be, they may still 

be limited in their capacity to fully mimic the 

pathophysiologic mechanisms and clinical signs that may be 

exhibited for several conditions in real patient subjects. They 

are also not likely to engage in any constructive typical doctor 

to patient conversation seeking to address an ailment except 

where they may already be programmed to do so. They may be 

unlikely to take up instruction to enable the examiner elicit 

certain signs requiring specified maneuvers. These may 

include techniques for demonstrating conjunctiva pallor, 

jaundice, oropharyngeal examination (adequately open 

mouth), tongue lifting or protrusion, eye movements in 

various specified directions, coordination of limb movements 

and other like physical assessments. Current practices, 

however, indicate that fidelity may not be a major obstacle in 

simulation of common clinical events. Progressive advances 

in technology allow greater diversity and choices of realistic 

simulation modalities, and improvements in innovative 

instructional designs will further facilitate complex training 

scenarios, as witnessed in the gaming industry [5]. 

4. Conclusions 

Simulation techniques in medical training can be beneficial 

in supplementing the conventional methods of medical 

education in the face of relatively high student enrolments 

against the limited patient subjects, human and infrastructural 

training resource. Medical simulation can be a cost-effective 

way of training to enhance clinical skills in the medical 

students and to improve patient safety especially where the 

risk of deteriorating patient’s condition may be high in the 

presence of high student numbers assigned to conduct patient 

oriented procedures. 

Medical simulation is a relatively efficient way of training 

students on rare clinical conditions and as such can enable the 

instructors to plan clinical cases based on students’ need rather 

than the availability of the patient subject. 

Although simulation has the potential to enhance 

knowledge and skill in the trainees and qualified medical 

personnel, it has limitations in mimicking the natural patient 

processes fully and as such should not be taken as a complete 

substitute to traditional approaches and for real medical 

practice. This review therefore highlights evidence of the 

applicability and beneficial role of simulation based training 

as an adjunct to the traditional training methods and should be 

considered in current medical education curricula. 
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