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Review paper 
 

Role and effectiveness of simulation-based training in raising 

family medicine residents’ clinical resuscitation and critical care 

skills 
 
 

Abstract 

 
Background: Family medicine (FM) physicians are bound to providing health care services at a 
variety of clinical and community settings. They should be equipped to competently handle health 
emergencies in a multitude of professional procedures. Medical education on patients often raises 
safety issues; simulation-based medical education (SBME) was a solution enabling education in a 
risk free environment. Aim: To analyze the impact of a SBME on Family medicine residents’ 
performance in critical resuscitation procedures. Methods: A systematic review of published 
articles between 1996 and 2016 was conducted. Systematized literature search through ranked 
search engines was done. All original research articles on SBME published between 1997 and 
2012 were examined. Results: The analysis included 6 relevant studies selected. The studies’ 
venues included either academic or healthcare settings in Netherlands, Switzerland; Greece, and 
Canada. The studies’ populations were mainly family medicine, and general practitioner, residents 
who participated in simulated resuscitation/life support educational activities. The number of 
participants in each SBME activity ranged between 28 and 72. The study of the Greek experiment 
included 434 residents. An interventional design was advocated, and a self-reported questionnaire 
to evaluate participants’ skills pursuant to SBME activities before and/or after the learning 
activities was unanimously utilized. The main SBME focus involved patient resuscitation and 
critical event care. Most studies came to significantly positive conclusions about SBME in raising 
residents’ resuscitation knowledge, skill, and behavior. Conclusions: The role of interactive SBM 
teaching in preparing FM residents to rescuing and resuscitating the critically ill independently is 
now sufficiently evident. Despite such success potential, methods to achieve improved critical 
care competence advocating low cost simulated medical education solutions in low economic 
circumstances should be sought. 
 
Keywords: medical education, family medicine, simulation-based, resuscitation.    
 

Introduction 
 
Clinical competence is a multidimensional concept and encompasses a variety of skills, 
including procedural, problem-solving and clinical judgment [1]. The initial stages of 
postgraduate medical training are believed to be a particularly important time for the 
development of clinical skill competencies. In practice, family physicians are called on to 
provide initial assessment and urgent care for patients with acute critical conditions, such as 
cardiac arrest, respiratory embarrassment, shock states, and other conditions necessitating 
immediate intervention. The critical nature of these conditions, when minutes or seconds 
count, urges medical education policy planners do their best to provide primary care cadres 
qualified enough to share the healthcare providers’ community the responsibility of 
minimizing health and economic losses linked to unassisted critically ill patients. The family 
medicine junior staff and recent graduates often have to work independently, such as in rural 
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or remote areas where a second opinion from experienced calibers is scarce. Given the 
change in lifestyle and reliance on technology in carrying out daily chores, todays’ 
populations are growing physically inactive and obese, together with unhealthy diet; all are 
soil for developing chronic diseases of the time, such as diabetes and cardiovascular disease 
(CVD), especially myocardial infarction (MI) which is a frequent cause of death with around 
two-third deaths occurring outside hospital. Research evidence suggests that rapid initiation 
and a correct technique of cardiopulmonary resuscitation (CPR) are essential links in the 
chain of survival [2]. Since the majority of all deaths occur in the community, many lives 
could be saved if adequate CPR skills were present. Various studies have shown deterioration 
in CPR skills among physicians, even those who had successfully completed CPR training 
courses [3], indicating that proficiency in these skills is not maintained. Therefore, the 
importance of procedural skills training in the context of clinical competency has become 
recognized as an important component of residency in-training programs. In clinical 
medicine, many of the potentially life-saving interventions needed to care for patients require 
mastery of procedural skills. Although traditionally taught through a process informally 
referred to as “see one, do one, teach one,” [4] educational opportunities to perform such 
procedures during clinical rotations are limited. Inconsistent and inadequate exposure may 
lead to physicians lacking competence in their abilities to perform key procedures on 
completion of their residency.  
 
The 1999 Institute of Medicine report entitled “To Err Is Human” [5] highlighted the 
diagnostic and cognitive aspects of medical error, and emphasized the role of simulation in 
procedural skills training [6]. Subsequent patient safety agendas, worldwide, have challenged 
licensing and governing bodies to improve physician competence and patient safety. In 
addition to concerns for patient safety, issues regarding liability of faculty, graduates and 
institutions have led to educational reform. Both the American College of Cardiology (ACC) 
and the American Board of Internal Medicine (ABIM) supported the American Medical 
College’s Medical School Objective Project, which states, “The successful medical school 

graduate should be able to effectively utilize various instructional tools including electronic 

tutorials and patient simulations” [7]. Within this very context, research in simulation-based 
medical education (SBME) historically has been dominated by the fields of obstetrics and 
anesthesia, which have pioneered the use of simulation to improve performance while 
reducing patient risk [6]. Simulators allow trainees to acquire knowledge and competence in a 
controlled environment. They incorporate reality-resembling options, allow students to work 
through a clinical problem with limited direction, permit life-threatening mistakes to evolve 
without harming a real patient and provide immediate feedback on performances that are 
difficult to evaluate effectively in other circumstances. As such, SBME, such as acute critical 
event simulation (ACES), simulated CPR, simulated fiberoptic tracheal intubation, all could 
be part of several resuscitation and critical case management training programs, specifically 
designed to teach the basic competencies required to deal with critically ill patients in any of 
the aforementioned settings. However, such programs and embraced techniques should meet 
certain scientific and quality standards in order to be licensed for application [8]. In Canada, 
the College of Family Physicians of Canada (CFPC) [8] has set recommendation by that 
states the following: “The CFPC’s accreditation standards should require all family 

medicine programs to provide family medicine residents with the opportunity to acquire the 

acute care skills needed for both rural and urban inpatient hospital care.” Further, 
postgraduate specialty training leads to certification by either CFPC or the Royal College of 
Physicians and Surgeons of Canada (RCPSC). Postgraduate training is a particularly 
important phase of the medical education continuum and the first year of postgraduate 
training is believed to be of special significance in the development of the postgraduate 
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trainee’s clinical skills [9]. The assessment of clinical competence and feedback on 
performance are believed to be important strategies for enhancing clinical skills acquisition 
during this phase of medical education [10]. Clinical competence is a multidimensional 
concept and encompasses a variety of skill components including interviewing, interpersonal 
and physical examination skills, problem-solving and clinical judgment [1]. In order to assess 
competency in a valid manner assessment methods have to be authentic in nature, resembling 
the actual tasks to be performed by the independent physician. In effect, competency is 
related to the ability of the trainee to apply knowledge and comprehension appropriately in 
relevant situations and direct observation is a critical element in the assessment of 
competency. Sibert et al. (2001) [1] suggest that the methods for assessing clinical 
competence should be able to evaluate the skills required for successful clinical practice. 
Standardized patients (SPs) have been used for a number of years as a means of simulating 
the clinical encounter and enabling a valid and reliable assessment of clinical competencies. 
Ferrell (1995) [11] defines SPs as “individuals who have been trained to portray a patient 

problem in a way that does not vary from learner to learner.” The use of SPs provides 
opportunities for assessments that are ‘uncued, open-ended, standardized and more objective’ 
than traditional paper-based assessment.  
 
Overall, simulation in medical education, at its broadest, refers to the reproduction of 
something real by imitation, for the purposes of training or assessment. It has increasingly 
become part of mainstream postgraduate medical education. Especially family medicine and 
general practitioners (GPs) are prone to confronting emergency and critical cases at different 
clinical settings, the reason why they have to build up and maintain satisfactory critical care 
skills, which in turn help minimize errors and jeopardized patient’s health and safety. Because 
medical learning through using the patient as a source of confrontation with actual disease 
experience is limited by patient’s rights, discomfort, and risk of irreversible harm, simulation 
provides an alternative solution for actual patient scenario. Simulation also replaces traditional 
forms of didactic learning, one that provides opportunity to learn from trial and error without 
risking negative outcomes for patients. It separates learning from the competing demands of 
service (for both the learner and the educator), allowing space and time for activities such as 
deliberate practice and a variety of methods of feedback and reflection. It is adaptive to the 
level of the learner. Although simulation is now largely being perceived as a cost-effectiveness 
approach for an efficient clinical training, the costs and experience needed for providing and 
adopting quality simulation-based education is often unaffordable, especially in places in 
limited resources situations. This review aimed to identify and evaluate the outcomes of 
advocating simulation-based learning in family medicine residents’ critical care and 
resuscitation practice. The following questions have been stipulated in order to specify the 
search mission and increase the potential of coming out with valid conclusions about the study 
findings: a) what simulation-based training methods are available for family medicine 

practitioner in improving their resuscitation and critical care skills?” and b) how effective 

these methods in improving their resuscitation and critical care skills?  

 

 

Methodology  
 
Data sources: An extensive literature search was conducted on the effectiveness of simulation-
based clinical education for teaching family medicine residents’ resuscitation skills, to identify 
articles or reports published between 1996 and 2016 using Ovid MEDLINE, PubMed, Cochrane 
library, ERIC (Education Resources Information Center), and Google Scholar. A manual search 
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of reference lists of original studies was searched. Key words in the search were combined 
together using Boolean operator [AND], (see Box 1). 
 

Box 1: Selected search terms 
 

Simulation-based clinical teaching 
1) “Simulation-based clinical teaching” OR “simulation based clinical teaching” OR 
   “simulated clinical education” OR “simulated clinical training” OR 
      “simulator-based clinical training: OR “simulation models clinical training” 
Family medicine residents 
2) “Family medicine residents” OR “Family medicine trainees” OR  
      “family medicine practitioners” OR “general practitioners” 
Resuscitation skills 
3) “Resuscitation skills” OR “cardiopulmonary resuscitation skills” OR 
      “critical resuscitation” OR “critical events resuscitation” 
5) #1 AND #3 
6) #2 AND #3 
7) #1 AND #2 AND #3 
8) #2 AND #3 AND #4 

 
The study selection process: A total of 230 articles were identified in initial search. The titles 
and abstracts of all articles of potential interest were reviewed for inclusion and exclusion of 
studies. The criteria for selected studies aimed to include studies that indicated the 
effectiveness of SBME for teaching family medicine residents resuscitation skills. Studies from 
all locations and world countries were included. All the included studies were required to 
include family medicine residents, with or without general practitioners and medical students. 
If the selected studies were published in a scientific journal, such periodical should at least 
have an ISSN number with or without online ISSN number. Only studies published in English 
and where full manuscripts were included. Also there was not a restriction by sampling 
technique or sample size due to the limited numbers of studies meeting specified criteria. 
Importantly, all selected studies had to be based on simulation as the intervention interface of 
interest, without restriction to utilized technology, function or specific manufacturers. Finally, 
studies published in abstract form were excluded. A total of 45 full-text papers have been 
identified and further reviewed. Eventually, six articles were included in the review 
[13][14][15][16][17][18]. (Figure 1 summarizes the selection process of the reviewed studies). 
Further selection criteria are summarized as follows:  
 
Inclusion and exclusion criteria: Inclusion criteria included, a) published interventional, 
prospective, randomized or non-randomized studies, b) studies conducted between 1996 and 
2016, c) detailed explanations of used continuous medical education (CME) methods, and d) 
outcomes include increased knowledge, change in practice behavior, and improved trainee’s 
resuscitation and critical event care skills. 
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                               Figure 1: Study selection process 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exclusion criteria included, a) studies which have no family medicine physicians, b) studies 
published earlier than 1996, c) studies involving quality improvement projects, d) studies 
which do not address evaluation of educational or training interventions.  
 
Data abstraction and quality assessment: Data extracted for each study included study title, 
principal investigator (PI or first author), periodical/journal, study type, location/country, setting, 
year/duration, study context, study aim, methods, including study design, population/participant, 
inclusion criteria, sampling method and sample size, intervention method, outcome and 
evaluation/assessment strategy, statistical analyses, results/findings, and conclusion. Also 
compared and analyzed were strengths and limitations as addressed by each study or concluded 
by these investigators, and researchers’ reflection, as concluded from the original studies. Briefed 
tabulated findings for each study are showed herewith; besides detailed comparative discussion. A 
cumulative table including analyses of reviewed studies was also structured for itemized 
comparison. The main comparison headings as in original articles were used. (NB. The quality of 
selected studies was assessed guided by the “Centre for Reviews and Dissemination guidelines”) 
[12]. Since there were few papers that addressed the study questions, no studies were excluded for 
their qualities.  

Potentially relevant titles and abstracts 
from identified from database search 
n = 230 
 

Studies retrieved for full text 
evaluation 
n = 45 

Full text articles excluded (n = 39) 
Reasons for exclusion: 
- Principal learners were not 
necessarily family medicine residents 
or junior GP clinicians. 
- Reasons involve quality in contents 
or process. 
- Reasons involve residency programs. 

Abstracts primarily excluded 
for no related data on 
intervention method 
n= 185                                  
 

Studies included in review 
n = 6 
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Data syntheses: A narrative synthesis was performed to identify the study question. It included 
describing all the included papers, summarizing the findings of the data extracted from each study, 
and exploring the relationships between the results of the different studies. 
 

Results 

 
Table 1: Study-1 (Curran, et al., 2012) (Original research paper. Newfoundland, Canada) [13] 

 
Type, location/country  

Setting/context Academic: Memorial University of Newfoundland. Clinical competence skills of 

postgraduate entry-level family medicine residents.     
Aim/ objective(s) Evaluate SCE method as a means of assessment of clinical skill competencies of 

entering PGY1 family medicine residents. Also: a) identify competency gaps, b) 
provide immediate teaching and feedback, c) develop clinical skill training. 

Population/participants 35 postgraduate (PG) family medicine (FM) residents, year 1 (Y1) 
Intervention SCE encompassing a realistic clinical encounter with a SP. 

Confronting SCE with a standardized patient (SP): 4 clinical scenarios:  
a) back pain and work stress, b) hypertension (HTN) and diabetes (DM),  
cough/sinusitis and smoking, d) chest/epigastric pain and CVS risk. 

Outcome evaluation 
method(s) 

Performance checklist (57- 69 items) to evaluate benefit from SCE via: 

• Pre-evaluation survey immediately after orientation. 

• Post-evaluation survey 3 months after experiment.  
Conclusion  SCE is a very positive educational experience for PGY1 family medicine 

residents. Areas for further improvement suggested through focus group analysis. 

 
Study 1 results and conclusions: Physical exam and clinical skills in respiratory diagnosis were 
significantly correlated) (r=0.51, p=0.041). The “one sample paired t-test” of pre- and the post- course 
evaluations revealed significant difference in the mean scores of 16 out of 25 different diagnostic 
skills tested in the six different clinical symptom scenarios relevant to the systems [cardiovascular 
system (CVS), respiratory system, central nervous system (CNS), musculoskeletal system (MSK), ear-
nose-throat (ENT), and gastrointestinal system (GIT)] systems). Another paired t-test round showed 
significant differences in 2 out of 6 interview conducting abilities tested with certain history taking 
skills (past medical history, p=0 .010, history of life functioning with illness, p=0.016) (Table 1, Table 
7a). 
 

 
Table 2: Study 2 (Jansen et al., 1997) (Original research. Netherlands) [14] 

 

Setting/context Clinical service setting. CPR skills within physician practice environment. 

Aim / objective(s) Evaluation of general practitioners’ (GP) performance in CPR.  
Evaluate checklist validity (sensitivity/specificity) v. recording strip (gold standard). 

Population/participants General practitioners (GP) in CME course, including CPR training. 

Intervention 1 hour CME SB training on CPR attended by experienced CPR trainers. 

Outcome evaluation 
method(s) 

a) Validated instrument: checklist with 16 items in 10 scales (AHA standards), b) 
before and after instruction and compared checklist-based scores to mechanical 
recording scores to investigate which scoring method is preferable, c) compare self-
reported behavior scores with manikin-generated strip record. 

Conclusion  Assessment of CPR training of GPs using combined checklist assessment and 
recording strip of the manikin is highly recommended employed in most evaluation 
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schemes. 

 
Study 2 results and conclusions: Mann-Whitney U testing to analyze Dutch residents’ cardiac 
compression performance revealed a significant difference in the mean scores before and after 
training/ Likewise, a significant difference in ventilation performance score levels before and after 
training was obtained (p<0.05 both tests; U statistic values were not given). Further analyses 
showed a significant difference in overall performance scores before and after the continuous 
medical education (CME) course (p<0.05). Intestinally, the study also provided variable levels of 
questionnaire’s sensitivity 39%-98%, and specificity 39%-98% of the utilized checklist, compared 
to observer’s notes. Importantly, a significantly variable range of correlation between checklist 
items & manikin strip recording output was found (r = 22% - 79%, p<0.05). Ultimately there was 
also a significantly moderate correlation between checklist and general impression (r = 0,67, 
p<0.05) (Table 2, Table 7a).  
 

Table 3: Study 3 (Lüscher et al., 2010) (Original article. Basel, Switzerland) [15] 
 

Setting/context Academic. Challenge new MD meet after graduation facing cardiac arrest situations. 

Aim / objective(s) CPR performance: newly graduated medical students vs. experienced GP. 

Population/participants Medical students and GPs: Matched 48 teams: a) 24 graduates teams (3 
member/team = 72 students), b) 24 GP team (3 member/team = 72 GPs). 

Intervention Voluntary participation both of MD physicians immediately after graduation and 
GPs with ER experience in simulated patient resuscitation workshops, based on 
using advanced Human Patient Simulator (METI) manikins (mimic human 
physiology and some MSK functions, talking impression), IV cannula route. 

Outcome evaluation 
method(s) 

 a) Guidelines for CPR as reference to evaluate performance, b) spontaneous   
 data recording (frame-in-frame technology of vital signs), c) behavioral ratings, e.g., 
“decision what should be done”; “decision on how things should be done”; 

“direction/Command” were rated as present if any utterance occurred, d) before and 
after workshop responses to study questionnaire.  

Conclusion  MD students upon graduation have delayed life-support measures, less CPR 
support, compared to GP peers.  

 

Study 3 results and conclusions: Swiss medical students were significantly less likely to call for 

help in the initial phase of arrest (p=0.02). They were also less “hands-on” time during the first 180 
seconds of CPR (p<0.0001). Likewise, medical students, compared to experienced GPs had a delayed 

response in first defibrillation procedure (p<0.007) (Table 3, Table 7a). 

 

 

Table 4: Study 4 (Langhan et al., 2009) (Original article. Calgary, Canada) [16] 

 

Setting/ context Clinical. Improving residents’ performance and clinical competency in emergency 
situations within less error and risk environment through simulated training. 

Aim / objective(s) To assess the impact of a simulation-based procedural skills training on residents’ 
competence in the performance of critical resuscitation procedures. 

Population/participants Canadian board resident physicians. 

Intervention 
 

a) Attending 8-hour simulation-based course procedures, b) guided instruction to 
augment skill retention.  
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Outcome evaluation 
method(s) 

Self-assessment questionnaire to measure pre-intervention self-assessed competence 
immediately after the course and post-evaluation: Immediately after 3 m.  
Directly observed performing skills by an expert observer (OSCE) station.  
After each station, formative feedback was provided to reinforce desired behaviors 
and to rectify incorrect or dangerous techniques. 

Conclusion  Participating in a simulation-based resuscitation course helps improve residents’ 
knowledge and skill competence of emergency and resuscitation procedures. The 
more residents’ experience the greater competence build-up. More benefit matching 
the timing of clinical skills training to the clinical responsibilities of learners may well 
be obtained. 

 

 
Study 4 results and conclusions: The analysis in the fourth study showed a myriad of 
significant results associated with Canadian board resident residents’ performance in Calgary 
and clinical competency in emergency situations within less error and risk environment 
through simulated training. Generally, there was a significant correlation between all self-
assessed competence scores and corresponding OSCE scores. The residents showed a 
significant improvement in knowledge by advancement in the program years (F2, 25 = 4.91, 
p< 0.01). Also a significant improvement in clinical skills by postgraduate year (PGYs) was 
established [F (2, 25) = 10.89, p < 0.001). Both PGY1 and PGY2 residents significantly gad 
higher post 3-month score than beginning of course score, while PGY3 residents showed 
increased both knowledge and skills at 3-month follow-up. The checklist items and global 
rating scale points showed a significantly strong correlation (r = 0.78, p< 0.001). Expert 
assessment significantly correlated with both the residents’ knowledge scores and their skills 
scores (r=0.40, r=0.51, respectively; p< 0.01 both) (Table 4, Table 7a).  

 

 

Table 5: Study 5 (Willett, Cardinal, & Karas, 2011) (Original research. Ottawa, Canada) [17] 
 

Setting/ context Academic. The need to build up competent clinical skills of managing critical and 
emergency cases among junior family physicians who often have to handle in challenging 
situations, such as remote or underserved areas, with a short residency duration to cover 
up all those skills. 

Aim / objective(s) a) Enhance the abilities of residents in family medicine to recognize signs of critical 
illness, b) teach competencies in the early resuscitation, c) safely and sound emergency 
care practice in a rural and remote setting, d) increase residents’ confidence to include 
inpatient care in their practice, e) ultimately, improve recruitment, retention and overall 
professional satisfaction. 

Population/participants The 49 second-year family medicine residents. n = 37 

Intervention 2-day Acute Critical Events Simulation (ACES) course: 
Lectures, case discussions, hands-on task training, a ½ day high-fidelity simulation. 

Outcome evaluation 
method(s)

A post-course questionnaire, which included Likert-scale and open-ended questions, was 
distributed to all participants.   No pretest 

Conclusion  The ACES course achieved its aims; learners reported positive outcomes. This highly 
interactive program may help prepare residents for work in rural or remote communities 
with critically ill patients. 

 

Study 5 results and conclusions: All 37 family medicine residents agreed that the course was 
relevant to their anticipated job-related needs, and 61% disagreed on “there were not enough 
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opportunities for me to solve patient cases.” Importantly, most agreed their technical skills 
improved because of the course (92%-97% improved breathing, circulation, and airway problems 
skills), and 90% indicated they planned to change practice because of the course. Moreover, 97% 
agreed they would recommend this course to colleagues. In this investigation, too, men were more 
likely to practice in tertiary/suburban settings; while women were more likely to practice in rural/remote 

settings (p = 0.006) (Table 5, Table 7a).   

 
Study 6 results and conclusions: Among 434 respondents with valid questionnaire responses, 
male family medicine and GP residents accounted 68.9% of the study population. All residents 
agreed and understood the role of simulation models in medical teaching. They generally did 
not like hand-made simulation models used in the courses. One-third of residents (33.3%) 
perceive the approach to the patient actually differs from simulation-based training (Table 6, 
Table 7a). 

 

Publication year: The reviewed studies were published between 1997 and 2012. Oldest to 
publish was the Netherland study (#2), the rest were published between 2009 and 2012 
(Table 7a).  
 
Study location/ country: All reviewed works were carried out in western and industrial 
countries, namely, Switzerland (study 3), Netherlands (study 2), Canada (studies 1, 4, 5), and 
Greece (study 6).   

 
Study setting: Expectedly, all acute critical care courses and training were delivered at 
clinical or medical educational settings. For instance, studies #1, 3, and 5 were conducted in 
the academic and educational institutions, such as “Memorial University of Newfoundland,” 
Canada (study #1), “Basel University,” Switzerland (study #3), and “University of Ottawa” 
(study #5), respectively (Table 7a).  

 
Table 6: Study 6 (Christodoulou, 2009) (Original article. Greece) [18] 

 
Setting Clinical setting: Greece hospitals 

Context Given the difficulties in using the patient in medical teaching, and given the cost of high-
tech simulator use in teaching resuscitation courses, and the obstacles to use actual 
alternative professionally designed “toys and dolls” can be introduced in low resourceful 
circumstances.  

Aim / objective(s) Identify and analyze: a) residents’ opinion about the usefulness of simulation models in 
medical education, b) residents’ opinion about the usefulness of simulation models at 
home, c) models’ role in various stages of medical education, d) the usefulness of 
simulation models for special purposes (specialized questionnaire), e) residents’ 
perceptions of future of medical education with or without simulation models. 

Population/participants GP and general surgery (GS) residents.   n = 434 

Intervention Series of free courses using both professional and hand-made simulation models.  
Professionally produced) simulation models: resuscitation doll (adult, child and neonatal 
model); IVN (Hyper-alimentation) care, tracheotomy, fiberoptic tracheal intubation, other.  
Hand-made simulation models used: bleeding esophagus, thoracotomy model, other. 

Outcome evaluation 
method(s) 

Predesigned and validated questionnaire. 
After the end of the courses (2-7 days) response to distributed questionnaire was requested.  

Conclusion  The cost of simulation models can be very low with the use of simple materials.  
Professionally made simulators are very expensive; however, models made by the 
instructors could help a lot. Many doctors depend on pharmaceutical industry to pay 
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course fees. Culture plays an important role in doctors education. Family relationship and 
children of economically powerful families receive supreme education in comparison to 
the general "mass". Greek trainees are not organized in associations, so cannot demand 
their rights in a better education. 

 
 

Study population, sampling method and sample size: The general trend in recruiting 
participants of the reviewed studies was to utilize nonprobability sampling techniques. In the 
Swiss experience (study (#3), both the medical students and GPs were randomly allocated to 
a number of study teams (three members per team). Likewise, most studies tended to not 
adopt a comparative technique in evaluating candidates’ performance on the resuscitation and 
critical case skills training they were challenged with. Again, the Swiss study was the only 
one designed as to consider GPs as a comparison group for measuring the students’ 
performance before and after the attended workshop. The number of participants was mostly 
limited, e.g., ranging between 28-37 (Canadian studies [studies 13, 16, 17] and Dutch study 
[study 14]), moderate, as in the Swiss study (n = 72), and very large in the Greek study (n = 
434) (Tables 1-6, Table 7a).             

 

Table 7a: Comparative review of the included studies: study characteristics  

 
 Year(s) 

Study 
types 

Location
/country 

Setting 
Sampling 
method 

Sample 
size 

Study design 
 Outcome/ 
 evaluation 
method(s) 

1997–

2012 All  
original 
research 
 
 
 
 
 
 
 
 
 
 
 
 

Europe,  
Canada 

Either 
academic 
or clinical 
setting 

All non-
probability. 
 
One (#5) was 
randomized 
with a 
comparison 
group 
 
 
 
 
 
 
 

28-72; 
one (#6) 
had 434 
residents 
 
 
 
 
 
 
 
 
 
 
 

All interventional, 
non-randomized 
and no 
comparison 
group; except one 
study (#3) was 
randomized. 
 
 
 
 
 
 
 
 

- All, self-
reported 
questionnaire.  
- One (#4) used 
OSCE via 
observer’s 
evaluation. 
- Most used 
pret/post-test; 
two (#4 Calgary, 
#6 Greek) used 
only post-tests. 
- One (#4) used 
two posttests, 
immediately 
after course and 
classical 3m 
evaluation point 

 
 

 
Outcome/ evaluation method(s): According to the study aim, and as per the search strategy 
adopted to achieve this aim, all studies reviewed involved interventional research design 
approach. Such design enables better evaluation of the usefulness of using simulated based 
training in thrusting critical care and resuscitation skills and knowledge of family medicine 
residents, and equivalent specialty, clinicians. In our review, we found that all studies opted to 
utilize a self-reported questionnaire instrument to measure the performance and/or knowledge 
and behaviors associated with the clinical experiences targeted from the attended simulation 
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opportunity. The Calgary Canadian board residents were further evaluated through “objective 
structured clinical examination (OSCE) approach during the course process. After each station, 
formative feedback was provided to reinforce desired behaviors and to rectify incorrect or 
dangerous techniques. Most (4/6=66.7%) studies used pretest and post-test evaluation approach. 
Two studies (33.3%), (the Calgary and the Greek’s) used only post-test evaluation. Calgary 
study, instead, used two post-tests, one immediately after course and the other was the classical 
3 month evaluation point, all other studies used to evaluate trainees after completing courses 
(Table 7a).   

 

Table 7b: Comparative review of the included studies: study analyses and results 
 

Statistical analysis Results / Findings Strengths Limitations 
All used    
Statistical 
techniques with  
α level for 
significance  

All came to positive 
conclusions about the 
usefulness of simulated 
education in raising 
residents’ resuscitation 
handling skills. 

Some had strengths, 
such as large sample 
size (Greek study), 
randomized and almost 
controlled design (Swiss 
study).  

All had limitations, 
mostly small sample size, 
except the Greek study. 
This may well affect 
study power and hence, 
minimize generalizability 

 
All studies advocated inferential statistical analyses, including parametric techniques (PMTs), and 
non-parametric techniques (NPMTs), where appropriate, and no breaching of PMT assumptions 
was observed by us during the review. All studies could achieve study goal and came to valid 
conclusions about the examined SBME technique. Moreover, most studies concluded the presence 
of a significantly useful effect of the utilized simulated education approach in raising the 
practitioners’ resuscitation and life support management skills. Most studies revealed the 
limitations they were subject to down the road, and on our part, we could conclude areas of 
strengths embedded in some of these studies, as summarized in Table 7b.  
 

Discussion 
 

The studies under review unanimously yielded significantly positive relationship between 
attending simulated training activities and enhancing the residents’ resuscitation and critical care 
treatment skills. First, the statistical techniques utilized in the set of evaluated researches were 
generally adequate for analyzing the exposure and observed variables against the outcome 
variables of interest. That said, both parametric techniques (PMTs), such as student t-test, and 
analysis of variance (ANOVA) test, and non-PMTs were used, where appropriate. Within the 
context of researching on critical health issues, the use of appropriate statistical methods to 
measure the degree and stability of the improvement of the targeted residents’ skills is crucial. 
Pretty much of the statistical technique utilized in the experiments under our evaluation were 
sound enough for generating valid conclusions about the studied training - skill acquisition 
relationships.  
 
Study year: Almost all studies were conducted up to 2-4 years prior to publication. For instance, 
the Greek study (#6) [18] was carried out between 2006 and 2008 until published in 2009, and the 
Swiss study (#3) was conducted between 2004 and 2005 and published in 2010. Obviously, the 
difference between the publishing year and carrying out study represents the time needed to 
collect and analyze data, seek publishing prepare for publication).   
 

Study location/country: Notably, three-out six (50%) studies reviewed were from Canada 
[13][16][17]. In our search we from Canada were open to including all countries and places all 
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over the world; however, the bulk of Canadian studies under review perhaps would reflect the 
utmost attention Canadian medical education and health policy makers give to CME and junior 
primary care physicians’ training [9]. Thrusting those physicians’ skills in dealing with critical 
health situations on sound scientific and clinical basis assures highest patient safety standards and 
saves the losses incurred due to improper resuscitation practice. The issue is that death after some 
sudden conditions compromising respiratory and cardiac conditions is often preventable [3]. In 
fact, this attitude of care provided to junior physicians working in Canada is part of a broader 
success environment the healthcare system in Canada has been enjoying over the last four 
decades, in terms of overall health standard of the Canadian populations. The willingness of the 
Canadian society to invest in health is largely supported by the good healthcare outcome 
indicators achieved by the Canadian health system, e.g., compared to other western civilizations. 
For instance, the United States’ per capita/year spending on health during 1992 and 2014 
increased from USD3788 to USD9403 and the health outcomes, such as IMR, death from 
accidents, environmentally related diseases, were remarkably less favorable than those reported in 
Canada, which had spent almost half (USD1831 - 5292) of the USA budget during the same 
period yet achieved remarkably better health outcomes [19].  
 
Study setting: The experiences related to family medicine and GPs candidates either took place at 
such venues where the taught simulated resuscitation courses or CPR training were held. 
Obviously, 3/6 (50%) of the courses were at the setting of hospitals and healthcare facilities, and 
50% were at medical education and academic institutions. Particularly the Swiss study [15] was 
held in the simulation center of the University of Basel, probably the most suitable place for CPR 
and life support raining; (however it was not clear whether or not the other studies were held in a 
similar facility specific simulation centers affiliated to the organizing institutions).  In essence, 
specialized simulated medical education and critical care training could be handled in a verity of 
training settings ranging from ordinary primary healthcare institutions and hospitals, to highly 
specialized centers with digital simulator-operated technologies. The choice to embrace certain 
level of simulation education preparedness depends on clinical factors related to the depth of 
critical care scenarios and more importantly on financial and economic resources available [20].  
 
Sampling method and sample size: The tendency for the vast majority (5 out of 6) of simulation-
based education experiences in this review to not adopt any probability sampling techniques 
[13][14][16][17][18], where not every member of the sampling population has an equal 
opportunity to be represented, can perhaps be because these works originally clinical educational 
opportunities devoted to junior family medicine and peer residents, most probably part of their 
training program objectives. In which case, all candidates are being recommended to take part of 
these educational experiences. The randomization in the Switzerland study [15] probably first was 
a midst the study and did not mean to be in the initial learners’ enrolment phase. Knowingly, 
randomization is a technique that occupies a top position on the list of methods to control for the 
effect of confounding in research work [21].  The presence of randomization, comparison group, 
and relatively large sample size qualifies the Swiss study [15] to be among the simulation-based 
resuscitation studies for junior medical candidates with most validity and reliability potentials. 
Validity emerges from minimizing bias as a result of confounding, as above. Reliability implies 
higher reproducibility potential and hence generalizability upon the general medical student and 
GP populations [22]. A comparative approach, e.g., comparing medical students whose cardiac 
resuscitation experience expectedly should be limited with GPs who were specifically selected 
from those who had such cardiac arrest previous experience was meant to measure the underlying 
knowledge and skills of cardiac resuscitation measures [15]. This is typically why was the study 
was designed in a fashion where no formal previous training was required to participate and, 
during the workshop, no training or teaching was provided prior to the simulation. In which case, 
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the evaluated knowledge and skills measurements would not be influenced by the confounding 
effect of having a previous exposure of similar knowledge or practice experience. This reflects 
adequate relevance between written self-reported evaluation and experienced observer’s 
evaluation during OSCE rotations [16]. This denotes good validity of the instrument currently 
used by residents for self-evaluation.    
 
Study outcomes and evaluation method(s): In this review, we can realize that more than one 
evaluation measure were commonly used to assess the change in learners’ experience and attitude 
toward the critical care area under improvement. First, questionnaires were used by all studies. A 
unified instrument where before the inquired performance and knowledge questions can be 
answered by the residents is mostly appropriate for measuring the impact simulated teaching on 
improving residents’ skills of making sound decisions dealing with acute critical events needing 
immediate resuscitation and intensive life-saving measures. In the Calgary experience (study #4) 
[16] course planners deployed the “objective structured clinical examination (OSCE) approach, 
where independent expert observers were directly observing performing skills at each OSCE 
station. After each station, formative feedback was provided to reinforce desired behaviors and to 
rectify incorrect or dangerous techniques. The OCSE evaluation strategy is widely used in clinical 
medicine both at undergraduate and postgraduate education levels. It enables replacing traditional 
ward ratings and multiple-choice tests, which often do not reliably assess clinical competence 
[23]. Definitely, in-course evaluation using such reliable assessment method adds to the strengths 
the Calgary residents’ critical resuscitation experience.   
 
Among all studies reviewed, the Greek one [18] is a unique experience which emphasizes the 
economic, and also so physicians’ culture, role influencing technology-driven medical education 
preference and utility. This very research was designed and conducted under resource-limited 
conditions, probably part of the general economic situation in the country. Culture was also 
another dimension to focus on. Therefore, the questionnaire items were set to address these areas 
of Greek medical education planners concern. For instance, items about “home practice” 
preference of simulation training using low-cost and handmade resuscitation dolls were proposed. 
Unsurprisingly, most Greek residents preferred home practice as the first choice for their training. 
Inn Greece, hospitals tend to use trainee physicians more for working than for receiving new 
knowledge [18], probably this is why training doctors would be much helped if they had the 
“luxury” of simulation models at home. The cost of simulation models can be very low with the 
use of simple materials, used in the everyday practice. Although professionally made simulation 
models are very expensive, simple models made by the instructors could help a lot. Even papaya 
was used efficiently as simulation model for training in uterine aspiration [24]. Simulation courses 
that use simulation models have 10-fold price, because these products are not available in shops in 
Greece. Except for the expenses, that some residents may pay, many Greek doctors become 
dependent on pharmaceutical industries because the companies pay for their participation fees. In 
fact, this trend of depending on pharmaceutical companies to “finance: and sponsor a significant 
portion of physicians’ career promotion activities has always been a concern in health care 
because it often leads to conflict of interests between the physician’s ethical obligation to provide 
the best, safest, and most beneficial service to the best interest of her or his patient [25]. The 
instinct that the approach to the patient does differ from simulation-based training, as declared by 
a considerable proportion of Greek residents raises the issue of advantages and disadvantages of 
simulation education, especially in medicine. In their systematic review on appraising the value of 
simulation-based medical education and whether the reporting of cost is sufficiently addressed 
[26]. 
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Conclusion 
 
Overall, the systematic review has achieved its goal, and research questions have been answered. 
Findings from the review support the benefits of simulation-based training for residents in the form 
of improved self-assessed theoretical knowledge and procedural skill competence. The best method 
for this was found to be through participation in simulation-based resuscitation education. Gains in 
perceived competence appear to be stable over time, with senior learners gaining further confidence 
upon post-training follow-up. While assigning a control group to “placebo” education in order to 
identify the effect of true education on subjects’ resuscitation performance would be unethical, 
recruiting a comparison group instead, e.g., physicians with different acute care experiences or 
from a parallel discipline, was found to be a convenient solution, which assured maximum benefit 
of both the intervention and the comparison group. In the medical profession, continuous education 
dependence on simulation is becoming increasingly popular, particularly in improving experiential 
learning environments and developing simulation as a healthcare education tool. Support for 
improved patient safety is one of the primary motivators behind the promotion of simulation in the 
healthcare arena. The general dissatisfaction toward the performance of unsatisfactorily-trained 
junior primary care providers attending acutely compromised health conditions may have led to a 
tangible increase of support for SBME, with health institutions and licensing bodies accepting it as 
a method of learning. Although many SBME trainees in this review tended to feel satisfied with the 
resources given to training, investing in innovating SBME, which can maximize both trainee skill 
improvement and victims’ survivability and safety is mandated.  
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