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Abstract

Pediatric Simulation is defined as a teaching methodology. This allows a controlled and repetitive learning into a safe environment 
for both, the patient and the medicine fellow reducing the learning curve. In the Hospital San Juan de Dios in Guatemala, from 2003 to 
2019 the number of admissions and number of deaths have substantially modified across time. From 2004 to 2010 procedures with 
the standard of the international guidelines for PICU attention were designed in the unit and implemented mainly for the Acute Pedi-
atric Patient approach in the pediatric ward of the Hospital, and furthermore, these procedures were spread-out to other emergency 
units in provincial hospitals always supported with training mainly to the general pediatricians and attendant nurses. This article 
summarizes the described efforts and how this could be reproducible in other settings. The learning experience in low resource 
environment is not related only in medical science is important skills and competences related with performance, teamwork and 
leadership as part in medical simulation. First do not harm is not enough, is necessary to guide the learning curve in order to improve 
decision making. The impact in PICU Hospital General San Juan de Dios is to reduce mortality; then we conclude Frist Do Not Harm is 
not enough; make the Lex Art is as first and as fast. First, do no harm becomes the art of law as first speed.

Keywords: Pediatric Simulation; Simulation; Acute Pediatric Patient; Emergency; Guatemala; Mortality; Primum Non Nocere; First Do 
Not Harm

Based in the familiar dictum Primum non nocere (First Do Not Harm) we need to make a second taught in the common rule “See One, 
Do One and Teach One “could not be the better option based in patient safety in developing countries. 

Pediatric Simulation is defined as a teaching methodology. Through this kind of method it is possible to re-create clinical situations 
with the potential of facilitating the medicine fellows learning. This allows a controlled and repetitive learning into a safe environment 
for both, the patient and the medicine fellow. This kind of methodology already demonstrated a reduction in the learning curve. Learning 
curve theory is a scientific theory with direct applicability to simulation education researchers [1,2].

One of the first recognized efforts for performing medical procedures teaching through simulation comes from the Middle Age using 
anatomic models mainly fixed with wax, this technique has been known as Moulage, and continues to be a pivotal aspect in the Pediatric 
Simulation activities. Other methods used in the past and not so far away are the use of human and animal corpses for anatomical dissec-
tion and the teaching of surgical procedures and techniques [3-5]. 
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In the Hospital San Juan de Dios in Guatemala, from 2003 to 2019 the number of admissions and number of deaths have substantially 
modified across time. On 2003 with only 12 beds the annual number of PICU admissions was 608; on this time few attendance protocol 
existed in the unit but not was goal directed or defined by objectives. In the incoming years from 2004 to 2010 procedures with the stan-
dard of the international guidelines for PICU attention were designed in the unit and implemented mainly for the Acute Pediatric Patient 
approach in the pediatric ward of the Hospital, and furthermore, these procedures were spread-out to other emergency units in provincial 
hospitals always supported with training mainly to the general pediatricians and attendant nurses [6]. 

The adherence to Guidelines for the Acute Medical Management of Severe Traumatic Brain Injury in Infants, Children and Adolescents 
in 2003, the Surviving Sepsis Campaign in 2007 and the structure of our initial simulation skills in 2009 working on Pediatric Advance Life 
Support Courses were crucial for the performance enhancement; this was coordinated by our Pediatric Critical Care Unit. These actions 
were done with the support of the Red Iberoamericana de Estudio de la Parada Cardiorespiratoria en el Infancia (RIBEPCI), which was a 
network for pediatric CPR coordinated training project, set up in several Latin-American countries with the instructional and scientific 
support of the Spanish Group for Pediatric and Neonatal CPR. The program was divided in four phases: CPR training and preparation 
of instructors; training for instructors; supervised teaching; and independent teaching. Instructors from each country participated in 
the development of the next group in the following country. Pediatric Basic Life Support (BLS), Pediatric Immediate (ILS) and Pediatric 
Advanced (ALS) courses were organized in each country and adapted to local characteristics. We belong to one of the five Pediatric Resus-
citation groups including Honduras, Dominican Republic and Mexico besides Guatemala located in Latin America plus the group in Spain. 
This model, quite close to the pediatric simulation has been shown as an excellent model program to develop Pediatric CPR training in 
low- and middle income countries and in emerging economies [7,8].

Working with this model, we found that it is possible to increase the learning opportunities to the medical students and former resi-
dents; these opportunities include: knowledge, skills and individual/team work attitudes learning; in this way the alumni acquire the 
required competencies learning-doing without using the “trial-error” method in the patients. 

After this experience, we considered the Pediatric Simulation a pivotal method for teaching any procedure or technique to medical 
students and residents in any medical specialty; mainly skills on procedures that are basic for supporting life in any patient with almost 
any condition. Two good examples: the first one is the tracheal intubation, this is a core technical skill for pediatric critical care, and gen-
eral pediatrics medicine fellows; this procedure has been considered quite complicated during the period for skill acquisition by trainees; 
even if limited data exist to describe current medicine fellows tracheal intubation skill acquisition through the training; we have seen 
that overall and first-attempt tracheal intubation success rates by pediatric and pediatric critical care medicine fellows improve over the 
course of a specific training; this have been seen also by other expert groups [9-11]. 

The second one is as simple as the hand washing procedure could be; this one has two challenging aspects: an adequate performance 
following only a piece of paper fixed in the wall and the second one, have the culture for doing it. In our Pediatric Critical Care Unit we are 
using Simulation for addressing both aspects, by repetition, thorough explanation and again: repetition, its making possible to have an 
increase in this practice in around 30% [12]. 

Had this been said, we started our Simulation Center for Pediatric Emergencies on March 2014; our center could be classified as low 
fidelity-low cost; and many efforts have been performed since we started for achieving this; even finding the adequate name was a signal 
of improvement pursuing: SOYUTZ. This word came from a fusion of the Russian word “Soyuz” that means “union” and the kiche Mayan 
word “utz” that means “good”; resulting in “Good Union”. It is also well known that none of this kind of goals can be reached without the 
support of National and or Academic Authorities; in this case, the support from the University San Carlos de Guatemala and Ministerio de 
Salud Publica y Asistencia Social [13-16]. 
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During the last few years, the use of pediatric simulation for medical education has been quickly extended; currently it is being used 
almost in all medicine fields, from basics to the clinics. In our hospital we started a simulation network between all the pediatric services 
including pediatric surgery and pediatric anesthesiology among others. Our experience is replicating the findings in many other clinical 
centers around the world. Nevertheless and even with all this new research in the field, consensus about simulation related topics are still 
under assessment by several expert groups.

Every day there is an increasing technology load and material related with simulation with important variations, it could be quite 
simple device to the most sophisticated robotic manikins; nevertheless the high technological fidelity is never superior when compared 
the low technological fidelity; in fact, the most determinant fidelity in the simulation results is the psychological fidelity. This one consists 
in a high realism scenario added to the facilitator´s experience [17-21]. 

For achieving the highest realism in a clinical simulated scenario, there are several tools that can be applied, one of them is Moulage, 
this is a French word that literally means (form “Le Dictionary Larousse”): “Reproduction d’un objet, ou “épreuve”, faite à l’aide d’un moule 
ainsi obtenu”; in English: “Reproduction of a test object from a model). In this sense, Moulage in medicine could have several definitions, 
for simulation purposes we can define it as: “Simulation technique for the creation of lesions, alterations, attitudes, faces, external ap-
pearance and/or fictional scenarios, as closest as possible to the disease state or to the crisis situation that the trainer wants to recreate, 
always with educational purposes, and always protecting the integrity of the participants” [22]. 

The second one we found quite supportive for the teaching process based in simulation and already implemented in our Hospital is the 
use of video imaging. Considering that simulation is defined as a technique used for replacing or amplifying the real experiences under 
guidance; using experiences that are “not real” but can evoke the real ones in an interactive way, we are working over the consideration 
the academic background in Latin America Medicine Schools are not focused in performance. We are moving the education to have a great 
amount of knowledge but until today we need to improve the operative and explicit knowledge to improve the performance and increase 
the ethical demands about avoid neglect, incompetence and imprudence [23]. 

The professional performance in medical students and pediatrics residents needs to be revisited. Usually as equivalent in quality and 
safety of patient in medical practice, age, seniority, experience, jobs or charges, belonging to medical societies and be active member 
country boards. It has not been more than once that in the conditions of the hierarchy and seniority experienced outer towards prolongs is 
economic relations resulting from professional practice. Copying mostly the type of structure from colonial hospitals of ecclesiastical and 
military influence authoritarian, vertical, centralized in the authority, with the challenges to the institutions of today with dynamic, mul-
tidisciplinary teams of high performance on scenarios of high uncertainty and complexity. The HALO (High Accuracy Low Opportunity) 
events are common in pediatric emergencies and pediatric critical care; but need competent performance in postgraduate residents [24]. 

The multidisciplinary teams education should be privileged; the knowledge is not related with hierarchy, age or position; instead this 
must be related with the role and the performance. As said by a colleague; they earn the degree empty; it is only fulfilled after practice, 
when sufficient experience is developed to fill the competences. This is the moment to be able to feel that it might have a better predict-
ability and attention to the uncertainties [25-29].

Since the traditional (like artisan) formation of the physician in previous generations, the production of large scale justified the need to 
produce more human resources in health, in contrast to privileged opportunities that would go to the health services in wealth people. We 
sought to balance resources and opportunities but within the same scheme that leaves behind the mobilization in rural areas and health 
as wealth is concentrated in urban areas [30-39].

The institutional vision of health from the social welfare point of view, unipolar and isolated from interaction with other social actors 
leads to a poor, limited and reactive health promotion activities and where primary care is seen as a basis of less importance to the devel-
opment of one or more specialties; concentrated in hospital care in which contributions go directly to degenerative and chronic disease 
management emergency; creating an imbalance for the patients, and higher costs with a negative impact on the investments in health 
cost-effective actions, leading to less prevention and rehabilitation [40,41]. 
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There is a need to bring to the country the accreditation of medical competences assuming that the practice generates quality; pursuing 
the patient safety. Standards, protocols and guidelines to have an accreditation of a practice area must be checked also through time, for 
assuring the physician has the knowledge, abilities and skills needed for performing in their place of work [42,43]. 

Development requires standards, procedures, objectives, goals, and performance evaluation; it cannot arrive only with a reference of 
quality of medical practice without assessing the performance; then I would like to emphasize that it must not be confusion between the 
academic degree given by a University duly recognized, to be active collegiate (mistakenly considered this equivalent to the payment of 
the fee to the institution; and coming to be secondary to the fulfillment of the hours credit to the College of physicians and Surgeons) with 
the accreditation of competences and of the quality of the performance [44,45]. 

An evaluation of Pan American Health Organization and Latin American Pediatric Society about the time spent in Medical Schools in 
Latin America show that 70% of the time is dedicated to hospitalized patient but only 10% will work in this field. Second find is about 10% 
of the time to Primary Care and Outpatient Clinic is related where 75% of graduates will work. Only 5% of time spent is related triage/
emergency [23]. 

The pediatric triage and emergency care need a newer approach as Acute Pediatric Patient Care. Is related to early recognition, treat-
ment, re assessment and treatment of pediatric patient even in ward, operating room, transport, radiological rooms and others. We are 
using the experience in Guatemala including this for building training to widespread the competences on acute care approach [45-47].

Simulation introduces the management of Crew Resource Management method that allows the individual to do in a computer a com-
mon goal and through sharing the confluent vision of patient management can focus sensitive targets in time, doing that work, teamwork 
is facilitated by the situational awareness, the possible alternatives, the distribution of tasks according to abilities, knowledge and skills; 
where the team will have a phase of meeting at the “briefing” start explaining the scenario, the resources available and assigned roles; at 
the end is called “debriefing” are discussed where successes and failures in a non-punitive environment but that seeking mental processes 
to be corrected so that in a next opportunity is done with greater efficiency [48]. 

In table 1 we can observe the relationship with academic load on the domain or ability in the performance level. The reference from 
International Pediatric Simulation Society - IPSS- in training instructor simulation course was useful for us to have definition of milestones 
and levels to assure the performance, involvement, followership, leadership and the educational blueprint [49-53]. 

Challenges + +++ ++++
Cultural Competencies + +++ ++++ +++

Core Competencies + +++ ++++ +++ ++
Skills +++ ++++ +++ ++

Knowledge ++++ +++ ++
Novice Advanced Competent Competent Advanced Expert

Table 1: From novice to expert performance.

The Utstein formula of survival show that not only the knowledge is related with survival, the performance and the measure of the 
implementation of any guideline, standard and protocol are related with survival. The almost well done performance (0.8/1) is not enough 
because times of each component over other produce around 51% of probability of survival; very close random result by chance [54].
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Data analysis comparing admission and mortality 2003 - 2019 in PICU 

In a dissertation for Doctorate in the Department of Industrial Engineering and Management Systems in the College of Engineering and 
Computer Science at the University of Central Florida Orlando, in United States of America in 2017 about the a framework for measuring 
return on investment for healthcare simulation-based training shows that development in Hospital General San Juan de Dios is successful 
model based in the return of investment based in simulation training and saved lives compared with historical data previous and expected 
risk based in Pediatric Risk of Morality score - PRISM [55-57]. 

From 2003 to 2018 the number of admissions to the PICU decreased in a 64.5%, p-value 0.001 (from 608 to 216 respectively); and 
the number of beds were almost duplicated (from 12 to 25) but is recognized the difference between the Pediatric Risk of Mortality III 
score average in admitted patient was 9 points in 1998 and is 26 points in 2016. Furthermore, the numbers of deaths were also reduced 
in around 37.5% (from 208 in 2004 to 130 in 2018) p-value 0.001. Currently the admitted children have increased PRISM scores accom-
plishing criteria for PICU; the reduced number in the admissions has been the result of continuous medical education and the implemen-
tation of standard operational procedures [58,59].

Conclusion

In conclusion after we improve the adherence to guidelines, protocols and standards related to the learning of the performance; that 
impact the safety patient; we believe that first do not harm is not enough, then make the lex artis as fast as the first one. In latin quote 
primum non nocere, secundum fiat lex artis as primum as celerime. We need lead the learning over the pathway of safety patient and Lex 
Artis in developing countries [60]. 
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The Utstein formula of survival
Medical Science Educational efficiency Local implementation Survival

100% 100% 100% 100%
80% 80% 80% 51.2%

Table 2: The Utstein formula of survival.
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