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Implementation; Introduction: The mini-CEX is a direct observation of care delivery that provides feedback to
Educational the medical resident; and previous studies have confirmed its validity, reliability, feasibility and
assessment; user satisfaction. Its application in the paediatric emergency care setting is scarce.
Emergency care Objective: To assess trends in the acquisition of emergency care skills in paediatrics residents

through the mini-CEX and determine the satisfaction of participants after its implementation.
Material and methods: Inclusion criteria: paediatrics residents in the first (MIR1) and second
(MIR2) year of residency. Setting: emergency department. Study period: 4 years (May 2019-May
2023). Evaluated competencies: anamnesis, physical examination, professionalism, clinical
judgment, communication, organization-efficiency and global assessment. Number of evalu-
ations: maximum of 6 per resident per year; each evaluation assessed 2-3 competencies (each
competency could be evaluated twice per year). The evaluators were adjunct physicians in the
emergency department; medical residents were assessed for training purposes. Satisfaction was
rated on a scale from 1 to 9.

Results: A total of 217 evaluations were performed on 54 residents (1-9 per resident). The
median observation time was 16 min per visit (IQR, 14-25) and the feedback time was 10 min per
visit (IQR, 7-15). The median anamnesis, physical examination, clinical judgment, organization-
efficacy and global scores were 7 for MR1 and 8 for MRI2 residents (P=.015; P=.001, P=.076,
P=.009 and P=.010, respectively). We did not find significant differences in the remaining
competencies. The average satisfaction score was 9 for both evaluators and residents.
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Conclusions: The acquisition of skills was high; with favourable outcomes observed in MRI2
relative to MRI1. The implementation of the mini-CEX was well accepted among the involved
professionals.

© 2024 Asociacion Espanola de Pediatria. Published by Elsevier Espafia, S.L.U. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

Implantacion del mini-CEX en un servicio de Urgencias pediatrico

Resumen

Introduccién: El mini-CEX es una observacion directa de la practica profesional con feedback
al residente; existen estudios que confirman su validez, fiabilidad, factibilidad y satisfaccion.
Su implantacion en Urgencias Pediatricas es escasa.

Objetivo: Evaluar la evolucion en la adquisicion de competencias en Urgencias de los MIR
de Pediatria mediante el mini-CEX y determinar la satisfaccion de los participantes tras su
aplicacion.

Material y métodos: Criterios de inclusion: médicos internos residentes de Pediatria de primer
(MIR1) y segundo (MIR2) afio. Ambito: Urgencias. Periodo de estudio: 4 afios (5/2019—5/2023).
Competencias evaluadas: anamnesis, exploracion fisica, profesionalismo, juicio clinico, comu-
nicacion, organizacion-eficiencia y valoracion global. Niumero evaluaciones: maximo 6 por
residente y ano; cada evaluacion valoré dos o tres competencias (cada competencia podia
evaluarse dos veces cada aio). Los evaluadores fueron médicos adjuntos de Urgencias; los MIR
fueron evaluados con fines formativos. La satisfaccion se valor6 con una escala del 1 al 9.
Resultados: Se realizaron 217 evaluaciones a 54 MIR (1-9 /MIR). El tiempo mediano de obser-
vacion fue de 16 (p25—75:14-25) minutos por visita y el de feedback de 10 (p25—75:7-15).
La puntuacion mediana en anamnesis, exploracion fisica, juicio clinico, organizacion-eficaciay
global fue 7 para R1y 8 para R2, P=,015; P=,001, P=,076, P=,009 y P=,010 respectivamente.
No se observaron diferencias significativas en el resto. La puntuacion media de satisfaccion fue
de 9, para evaluadores y MIR.

Conclusiones: La adquisicion de competencias fue alta; se observo una evolucion favorable de
R1 a R2. La aplicacion del mini-CEX tuvo buena aceptacion entre los profesionales implicados.
© 2024 Asociacion Espafiola de Pediatria. Publicado por Elsevier Espafa, S.L.U. Este es un
articulo Open Access bajo la CC BY-NC-ND licencia (http://creativecommons.org/licencias/by-
nc-nd/4.0/).

Introduction

The correct training and evaluation of medical intern-
resident (MIR) trainees in paediatrics is one of the chief
concerns of university children’s hospitals. In Spain, for
many years, the education of medical students and MIR
trainees has focused on the acquisition of theoretical knowl-
edge with little emphasis on its subsequent application in
clinical practice. In 1990, Miller proposed a model defin-
ing the different stages of clinical knowledge and skill
acquisition in a pyramid with different levels." The base cor-
responds to theoretical knowledge (‘knows’) providing the
foundation for the next level, competence (‘knows how’),
which progresses to performance (‘shows how’) and finally
action in real-world practice (‘does’), which constitutes
what we understand as clinical competence. Thus, clini-
cal competence can be defined as the capacity to exercise
good judgment and having the required knowledge, skills
and attitudes to solve complex problems that may emerge
in clinical practice in various contexts.? The evaluation of
clinical competence poses a challenge to medical educa-
tors, which has led to the development in recent years of

assessment methods focused on the top level of Miller’s
pyramid. In particular, the mini-CEX is one of the most widely
used instruments of the kind, and facilitates the assessment
of trainees’ clinical competence through direct observation
using a structured questionnaire and the provision of feed-
back to trainees.? This instrument assesses 6 components of
competence (medical interviewing skills, physical examina-
tion skills, professionalism, clinical judgment, counselling
skills and organization/efficiency) through a standardised
questionnaire that has been validated in different clinical
settings and different observers/evaluators. Descriptors for
each of the assessed competencies are provided to promote
a homogeneous approach to the assessment of trainees by
different evaluators. This tool was developed in the 1990s
by the American Board of Internal Medicine,>® and sev-
eral studies have confirmed its validity, reliability, feasibility
and user satisfaction.® "% There is also evidence of its pos-
itive impact on the education of medical students and MIR
trainees assessed with this approach.

There is a dearth of data on the application of the mini-
CEX in the field of paediatrics®'>"* and, to our knowledge,
only one study on the subject has been conducted in Spain
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in a hospital serving adults,” and there are no data from
studies conducted in children’s hospitals, despite the fact
that the Asociacion Espaiola de Pediatria (Spanish Associa-
tion of Pediatrics) has recommended its use for assessment
of clinical skills learning outcomes in MIR trainees through
Continuum, its virtual training platform.'

For this reason, the objectives of our study were to assess
the evolution in paediatric emergency care skill acquisition
in paediatrics MIR trainees by means of the mini-CEX as well
as the satisfaction of educators and trainees with the use of
this instrument.

Methods

We conducted an observational descriptive study in the
paediatric emergency department of a university tertiary
care children’s hospital that manages approximately 105 000
emergency visits a year.

We assessed trainees in in years 1 and 2 of the paediatrics
speciality MIR programme during their rotations and on-call
shifts in the emergency department between May 1, 2019
and April 30, 2023. The number of assessed MIR trainees
varied over the 3 years under study, as hospital staffing
increased (12 year 1 and 12 year 2 trainees in the 2019—-2020
academic year, 16 year 1 and 12 year 2 in the 2020—2021 aca-
demic year, and 16 year 1 and 16 year 2 in the 2021-2022
and 2022-2023 academic years). Before the study began, a
meeting was held to inform MIR trainees of the objectives of
the assessment and that their skills would be evaluated for
training purposes. The assessment consisted of the direct
observation of a visit with the MIR trainee and subsequent
feedback after the trainee had finished providing care to the
patient. The evaluators were 7 adjunct doctors employed
full-time in the emergency department who had been in
the department for a mean of 12 years, were accredited
as simulation instructors by the Boston Children’s Hospital
simulation programme and trained in crisis resource mana-
gement and communication skills in in-house courses. The
assessments were performed by any of these physicians on
a convenience basis and adhered to the direct observation
and evaluation criteria defined by the American Board of
Internal Medicine.* '

Each assessment focused on one of the following
skill sets: medical interviewing and physical examination;
communication and professionalism; clinical judgement,
overall clinical competence and organisation. Following the
recommendations found in the previous literature,>' ' a
maximum of 6 assessments (2 per skill set) were per-
formed per resident per year using a standardised data
collection form (Appendix B). The assessment form was
developed according to the criteria established by the
Sociedad Espaiola de Urgencias Pediatricas (SEUP, Spanish
Society of Paediatric Emergency Medicine) in their proposed
emergency care education curriculum plans and the new
European Union training requirements for the specialty of
paediatrics."’

The assessment form included fields to collect data on the
clinical setting where the trainee-patient interaction takes
place (emergency department, which was always the case of
patients with triage levels 1, 2 or 3, or ambulatory, reserved
exclusively for patients with triage levels 4 or 5), character-

Table 1 Number of performed mini-CEX assessments per
study period and residency year (MIR 1/MIR 2).

Period MIR 1 MIR 2
2019-2020 18 17
2020—-2021 44 32
2021-2022 40 35
20222023 30 21

istics of the patient (age, sex), the complexity of the case
(low, moderate or high) based on criteria previously defined
by the evaluators (triage level, presenting complaint, diffi-
culties in communication with the family) and which of the
skills/competencies the assessment focused on. The eval-
uator rated each assessed skill on a numerical scale: 1-3,
unsatisfactory; 4-6, satisfactory; 7-9, superior. The form
also had fields to document the time devoted to observa-
tion and to providing feedback and the satisfaction of both
the evaluator and the trainee, rated on a scale from 1 to 9
(low to high satisfaction).

To guarantee the right to autonomy of the trainees and
independence from the compulsory annual evaluation, the
emergency department physician who asked the trainees to
participate in the study and who performed the mini-CEX
evaluations was never the physician appointed as the super-
visor of the trainee during the emergency care rotation or
the physician in charge of the annual evaluation conducted
by the teaching department. In cases in which one of the
researchers was the supervisor of one of the trainees to be
assessed, this researcher was not the one to carry out the
mini-CEX assessment of the given trainee.

The collected data were stored and processed in a
Microsoft Access relational database developed for the pur-
pose. Data for quantitative and categorical variables were
entered in tables to be subsequently analysed with the soft-
ware package IBM SPSS Statistics, version 29 for Windows.
We summarised quantitative data as median and range and
categorical data as absolute frequency and percentage dis-
tributions. The distribution of the data was assessed by
means of the Kolmogorov-Smirnov test and quantitative data
compared with the Student t test or Mann-Whitney U test as
applicable. We conducted a comparative analysis of the dif-
ferences in scores based on the year of the MIR programme.
Statistical significance was defined as a P value of less than
.05.

The study was conducted in compliance with the current
ethical standards, laws and regulations in Europe and Spain.
It was approved by the Ethics Committee for Research with
Medicines of our hospital (code PIC-78—19). Patients and
their relatives were verbally informed that a direct assess-
ment of the skills of MIR trainees was taking place.

Results

The study included a total of 237 assessments of 56 trainees:
132 (55.7%) assessments corresponded to trainees in year
1 of the MIR programme and 105 (44.3%) year 2 (Table 1).
During the study period, each trainee underwent between
1 and 9 assessments (median, 4): 95 (40.1%) focused on
the history-taking and physical examination, 80 (33.8%)
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Table 2 Comparison of median scores of trainees in the two years of the MIR residency programme (MIR 1 vs MIR 2).

Skill MIR 1 (n) Median score MIR 2 (n) Median score P
Medical interviewing 58 7 37 8 .008
Physical examination 58 7 37 8 <.001
Communication 40 7 39 8 .163
Professionalism 42 8 40 8 167
Clinical judgment 32 7 32 8 .600
Organization 32 7 31 8 .010
Overall clinical competence 31 7 31 8 .010

Statistically significant results are presented in boldface.

on communication and professionalism and 62 (26.2%) on
clinical judgement, organisation and overall clinical compe-
tence. One hundred and forty-eight (62.4%) trainee-patient
interactions took place in emergency care, 83 (35%) in
urgent care and 6 (2.5%) in outpatient settings; 54.9% were
of low complexity and 38% of moderate complexity. The
median age of the patients was 4 years (IQR, 1.5-10) and
50.2% were male.

The median duration of the observation was 15 min per
assessment (IQR, 12-25) and the median duration of feed-
back was 10 min (IQR, 7-15). Table 2 compares the scores
obtained by first-year versus second-year trainees in the
different clinical competencies. There was a significant
difference between year 1 and year 2 MIR trainees in medi-
cal interviewing, physical examination, organisation and
overall clinical competence. The median satisfaction score
was 9 (minimum, 5; maximum, 9) for both evaluators and
trainees.

Discussion

Usually, the emergency department constitutes an
unfavourable environment for teaching on account of
the high workloads and time constraints, but having tested
the use of the mini-CEX, we found that it was also feasible
in a high-volume care setting. The mini-CEX proved to be
a useful tool that allowed the monitoring of clinical skill
acquisition in MIR trainees throughout the residency period.
In our hospital, we observed positive learning outcomes
in paediatrics interns and residents who did rotations in
the emergency department, especially in the core com-
petencies established in the curricula for early residency
years,"” such as medical interviewing, physical examination
and communication with families and coworkers. On the
other hand, the fact that MIR trainees did not improve in
areas such as organisation, clinical judgement and global
clinical competence suggests that these skills may be more
difficult to achieve or that they are achieved with a greater
level of knowledge in the speciality. In light of this, the
mini-CEX could also be used as a tool to analyse and adapt
paediatrics MIR programme learning objectives over the
years.

Our findings confirmed that the implementation of the
mini-CEX was a very satisfactory intervention for the MIR
trainee team, as participants reported that it helped them
improve aspects of their work life that could not be assessed
or corrected using traditional assessment approaches. The

experience was also very satisfactory for evaluators, who
believed they acquired knowledge that they could apply
in their daily work, although they considered that more
time should be carved out from their schedules to be able
to provide adequate feedback. This was consistent with
the findings of previous studies'®?° and could explain the
scarcity of the literature on this teaching tool in emer-
gency care settings, where heavy workloads usually do not
allow breaks for teaching purposes. Another factor that
could explain the dearth of data for the emergency care
setting is that the mini-CEX is a tool that is well-known
and widely used in Spanish universities in the training of
medical students,®?' but not widely implemented in hospi-
tals offering MIR programmes. With this study, in agreement
with the current literature,’ we confirm that the use of
the mini-CEX as an educational tool in an emergency care
department is feasible and has a positive impact on learning
in MIR trainees.

The main limitation of the study is the potential for bias
due to the Hawthorne effect during direct observation, as
the attitudes and performance of MIR trainees during the
visit may change due to their awareness of being observed.
Since each trainee undergoes several assessments, this
effect may become smaller over time.

In conclusion, we want to highlight that the use of
the mini-CEX in the emergency care setting allowed
us to observe a positive trend in the development of
most of the assessed clinical skills in paediatrics MIR
trainees in a tertiary care hospital and that both trainees
and educators expressed a high level of satisfaction
with its implementation. The mini-CEX could be used
as a tool to evaluate outcomes of improvement strate-
gies in the educational curricula of paediatrics residency
training.
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Appendix A. Supplementary data

Supplementary material related to this article can be
found, in the online version, at doi:https://doi.org/10.1016
/j.anpedi.2024.08.013.
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