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Abstract

Objective: To study the place of simulation in the learning of newborn resus-
citation among seventh year medical students at the University Hospital of
Bogodogo in Ouagadougou, Burkina Faso. Material and Method: Our study
took place in the obstetrical gynaecology department of the University Hos-
pital Centre of Bogodogo (UTH-B) from 15 December 2018 to 15 March
2019. We randomly selected two groups of students, with no stimulation. We
recorded a theoretical questionnaire to all students at the beginning and then
carried out two stimulation sessions at 1 month intervals in the competence
laboratory of the National School of Public Health. Then we evaluated the
theoretical and practical progress of the students over time. We analyzed our
data through the Epi info software in version 3.5.1. Results: The two simula-
tion sessions positively influenced the theoretical knowledge of neonatal in-
tensive care for 7th year students (p = 0.0391). Neonatal resuscitation man-
agement by students is better from one simulation session to another with a
statistically significant difference (p = 0.0001). Conclusion: Our study of 7th
grade students showed the importance of this tool in their practical training
at the University Hospital of Bogodogo. Advocacy must be organized for its
acquisition in the university hospitals of Burkina Faso.
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1. Introduction: Statement of the Problem

Simulation-based medical training provides a learner-centred environment that
allows the trainer to give the learner his or her full attention. Simulation is an
experiential learning model, where one can work on the “error” since it is al-
lowed on the patient dummy. Using clinical situations in the field effectively de-
velops skills in understanding situations and clinical reasoning [1]-[6].

It allows errors to evolve, without fear of harm. During a simulation session,
the learner simultaneously constructs and deconstructs his knowledge and tests
his effectiveness. This learning style seems to correspond to our needs. It is ap-
preciated by students and trainers because it provides a concrete response to the
difficulties encountered daily by health professionals. A transition to the simu-
lator allows everyone to quickly identify their limits and shortcomings [7] [8]
[9]. In addition, learning by high-fidelity clinical simulation also makes it possi-
ble to meet the “never the first time on the patient” rule and thus strengthen pa-
tient safety [10]-[20].

During the formative years at midwifery and medical schools, technical
knowledge and skills are taught in order to achieve neonatal resuscitation. Also,
for ethical reasons, neonatal resuscitation is performed directly by the gynecolo-
gist or midwife waiting for the latter, with students rarely having the opportunity
to be at the forefront of this neonatal rescue session.

In the University Hospitals of Ouagadougou, neonatal resuscitation training
has just been revitalized thanks to the support of certain non-governmental or-
ganizations (NGOs) that have funded and equipped competence laboratories for
the benefit of medical students and midwives, through the establishment of a
simulation centre for clinical situations encountered during internships. How-
ever, in practice, this situation is very new and the student (midwife and medi-
cine) has not yet made good use of this training tool.

Our research work aims to describe the importance of simulation in the
learning process of resuscitation technique among student trainees at the Uni-

versity Hospital of Bogodogo in Ouagadougou, Burkina Faso.

2. Materials and Method
2.1. Scope of the Study

Our study took place in the obstetrical gynaecology department of the University
Hospital Centre of Bogodogo (UTH-B). This service provides hospital supervi-
sion for medical and pharmaceutical students in the Health Science Training
and Research Unit (HSTR) and students at the National School of Public Health
(NSPH) and certain private schools (midwife and nurses). This department has
signed an agreement with the NSPH for the use of its competence laboratory.
The Birth Box provides supervision of women in labour, their delivery and
care and resuscitation of the newborn. It contains 3 delivery tables and a waiting
room with 3 beds. In this birth room, we can see a room dedicated to the resus-

citation of the newborn. A resuscitation table for the functional newborn of the
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newborn is present. The Operating Room, with two rooms where emergency
caesarean sections are performed pending the opening of the 3rd operating

room in the maternity ward.

2.2. Type and Period of Study

This was a cross-sectional cohort study with a descriptive and analytical focus. It
was conducted over a 3-month period from December 15, 2018 to March 15,
2019.

2.3. Study Population

The study concerned all midwife and medicine students affected and present in
the obstetrical gynaecology department of the University Hospital of Bogodogo
during the period of the study. We were interested in end-of-cycle students, e
the 7th year for medicine and for midwives, the 3rd year.
Included in our study were all students who met the following criteria:
- Bea 7th year medical student or a 3rd year midwife.
- Be regularly enrolled in a Higher Education Institute in the city of Ouaga-
dougou.
- To be assigned to the gynaecology department of the University Teaching
Hospital of Bogodogo as part of the practical training.
- Be actually present at the internship site during the survey period.
All students who met the following criteria were excluded in our study.
- Refusing to give to participate in the study.

- Be absent from the internship site at the time of the survey.

2.4. Sampling

We decided to conduct the survey of regularly assigned medical students and as-
signed midwife students. Unfortunately, the study period coincided with a pe-
riod of noninternship for midwife students. We decided to study with students
in 7th year of medical school, that is 48 students.

For the purposes of the survey, we divided our students into 2 groups of 24.
The choice of the group was made by simple random draw without discount
during an early morning staff session in front of all the agents of the service on
the basis of a list sent by the internship department of Ouaga University 1 Pro-
fessor Joseph Ki Zerbo. The distribution by group was done according to the
following model:

- Group 1 corresponds to students who have received stimulation sessions in
the NSPH competence laboratory.

- Group 2 corresponds to students who have not received a stimulation session.

2.5. Tools and Procedure for Data Collection

An anonymous theoretical questionnaire was distributed to all 7th year students

at a meeting on 15 December 2018, in order to assess their theoretical knowledge
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before the simulation sessions. This questionnaire was composed of a theoretical
and a clinical part.

Students in Group 1 then participated in two simulation sessions on neonatal
resuscitation approximately one month apart in the ENSP laboratories on De-
cember 20, 2018 and January 20, 2019. During each session, pairs were drawn by
lot, each playing alternately once the role of the helper and once the role of the
resuscitator doctor. Only the management by the intensive care physician was
evaluated in the study, thanks to a criterated grid showing the different times
and requirements of neonatal intensive care.

Different scenarios have been pre-established in advance. The two members of
each pair intervened on a different scenario.

The clinical simulation exercise lasted about 10 minutes per person, the time
allowed for debriefing was 45 minutes.

After the simulation sessions of group 1, the correction of questionnaire n°1
was sent to all students.

One month after the simulation sessions, Ze. on 15 February 2019, a second
theoretical questionnaire was distributed, using the same format as the first one,
but with different questions. The evolution of theoretical and practical know-

ledge in both groups was noted.

2.6. Data Management and Processing

The data were entered on a laptop computer and analyzed with the Epi info
software in version 3.5.1. The statistical analysis was done with parametric tests
(the Z and t student distribution for the mean and proportions) and non-parametric

tests (the chi square test and the Fischer test for the numbers).

2.7. Ethical Considerations

All students were informed of the purpose of the study and their consent was
obtained. We have ensured the confidentiality of all data collected and the ano-

nymity of study participants. This data will only be used for medical purposes.

3. Results
3.1. Theoretical Evaluation

3.1.1. The 1st Questionnaire

An anonymous theoretical questionnaire was distributed to all 7th year students
to assess their theoretical knowledge before the simulation sessions. The results
of the evaluation of the Ist questionnaire according to the group and the pre-
vious elements of the students were presented in Table 1.

The average obtained on this 1st questionnaire by all students in the 48 7th
year students is 9.28 +/— 2.81 out of 20. Repetition of repetitions, participation in
neonatal resuscitation on the training grounds, or participation in an additional
simulation session did not impact the averages obtained in the first question-

naire.
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Table 1. Results obtained by students on the 1st theoretical questionnaire according to
the different characteristics.

. Previous Previous internship in
Repetition L i
f class participation the multipurpose
o
in neonatal resuscitation resuscitation service
yes no yes no yes no
Number 8 40 26 22 10 38
average
v 9.01 +/—3.32 8.95 +/—2.50 9.15 +/—2.41 8.73 +/—2.61 10 +/-3.74 9.84 +/—0.32
-0
Min-Max
6-12 6-15 6-16 7-11 9-17 6-11
of 20
Median of
9 8 9 11 12 9
20
p p =0.565 p =0.292 p =0.881

3.1.2. Comparison of Results to Theoretical Questionnaires

1) Overall comparison

We distributed a 2nd theoretical questionnaire to all students after the simula-
tion sessions of group 1.

The results obtained by students on the 1st and 2nd questionnaires according
to their home group (simulation or not) have been presented in Table 2. The
average obtained by the students in the 2nd questionnaire is 9.76 +/— 2.61. The
averages of the two groups were homogeneous before the simulation. The dif-
ference between the average of the scores obtained on the 2nd questionnaire by
the simulation group and the group without simulation was statistically signifi-
cant.

In addition, the theoretical questionnaire was composed of a theoretical and a
clinical part. We compared the results obtained by the students in each part.

2) Comparison on the theoretical part

For the theoretical part of the questionnaires, the results obtained by the stu-
dents were consistent regardless of the home group and whether or not they par-
ticipated in the simulation sessions. These results have been presented in Table
3.

3) Clinical comparison

For the clinical part, during the 2nd questionnaire, the difference in means
between the simulation group and the other group was statistically significant (p
=0.0391). These results have been presented in Table 4.

3.2. Simulation Sessions

The evolution of the results obtained by Group 1 students in the two simulation
sessions was presented in Table 5. The average score for the first simulation ses-
sion was 3.15 +/— 4.66 out of 20 and the average score for the second simulation
session was 8.36 +/— 2.86 out of 20. The average difference was 5.21. According

to the T-Student test, the difference was significant.
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Table 2. Comparison of the results obtained by students on the 1st and 2nd question-
naires according to their home group (simulation or not).

1* questionnaire 27 questionnaire
Groups
Gl G2 Gl G2
average +/— 0 9.22 +/-2.78 9.35 +/-2.84 13.33 +/-1.56 8.69 +/-2.69
Min-Max (of 20) 6-12 6-17 9-19 4-12
Median of 20 10 9 12 8
P p=0.7831 p =0.0098

Table 3. Comparison of the results of the theoretical part obtained by students on the 1st
and 2nd questionnaires according to their home group (simulation or not).

1* questionnaire 27 questionnaire
Groups
Gl1 G2 Gl G2
average +/— o 4.05 +/-1.12 419 +/-1.23 5.17 +/- 1.64 4.23 +/-1.01
Min-Max (of 20) 2-6 2-6.5 2-8 2-6
Median of 20 4.35 4.01 4.55 4.00
p p =0.2835 p = 0.0969

Table 4. Comparison of the results of the clinical part obtained by students on the 1st and
2nd questionnaires according to their home group (simulation or not).

1* questionnaire 2" questionnaire
Groups
Gl G2 Gl G2
average +/— o 5.17 +/- 1.66 5.16 +/-1.61 8.16 +/—-0.008 4.46 +/-1.68
Min-Max (of 20) 3-9 4-9 6-10 0-8
Median of 20 6 6 8.5 6
p p = 0.4392 p =0.0391

Table 5. Comparison of the results obtained by Group 1 students in the two simulation

sessions.
1% session 2 gession
average +/— o (of 20) 3.15 +/— 4.66 8.36 +/—2.86
Min-Max 0-8.85 1.4-14.70
Median 5.24 10.58
Average gap 5.21
P (p =0.0001)

4. Discussion
4.1. Limitations/Strength of the Study

v' Limitations
One of the main limitations was that students were aware that they were par-

ticipating in a study on neonatal resuscitation, even though they had been asked
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not to revise either the questionnaire or the simulation sessions. As a result, we
were able to unconsciously induce a positive effect on student perception of the
clinical simulation. Similarly, the fact that we are their mentor may have influ-
enced the content of the survey.

The last limitation could come from the fact that the equipment used only al-
lows low-fidelity stimulation. If we had used high-fidelity equipment, it would
have had the advantage of creating more excitement among students.

v’ Strength

This is the first study in Burkina Faso, in which the theoretical results of stu-
dents who have benefited from sessions or not, were compared in order to ob-
serve whether there is a progression in neonatal intensive care learning via
high-fidelity clinical simulation sessions. Indeed, although there has already
been work on the value of clinical simulation in the training of students in neo-
natal resuscitation, it was either the students’” perception of this learning method
or the impact on their early career practice, which is subjective.

The criteria grid allowed a detailed evaluation of all the actions implemented
by each student. Two or three teachers from the school were present at each ses-
sion. I also attended all the simulation sessions. The scoring was done by com-

paring everyone’s observations.

4.2. Theoretical Evaluation

4.2.1. Does Simulation Influence Theoretical Knowledge?

Our main objective was to show that two simulation sessions influence the theo-
retical knowledge of neonatal intensive care for 7th year students. In the analysis
of the results, the difference was statistically significant (p = 0.0391).

The two simulation sessions therefore had a positive influence on the theoret-
ical knowledge of neonatal intensive care for 7th year students.

J. BERTON, director of the Angers simulation centre, made this observation:
“According to the learning technique, memorization is very different. On aver-
age, we retain 10% of what we learn from reading, and 75% of what is learned
from practice” [16].

The results obtained are in line with this, since the students who conducted
the two simulation sessions between the two questionnaires obtained a higher
score on the 2nd theoretical questionnaire.

Our questionnaire was divided into two parts: a pure theoretical part with
questions such as MCQs, and a clinical part where we asked the students to per-
form the acts and to order them. Both simulation sessions positively influenced
the results of both parts, but a higher progression was observed for the clinical
part. We can therefore say that clinical simulation makes it possible to review
theoretical knowledge on neonatal resuscitation, but above all it makes it possi-

ble to appropriate the management algorithm.

4.2.2. Explanation of Theoretical Results
The average obtained by students on the first questionnaire is less than 10/20.
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One of the 2nd questionnaires by the group without simulation is also less than
10/20. Only the simulation group obtained an average of more than 10/20 in the
2nd questionnaire.

In order to analyze these results, it is necessary to have an overview of student
training in neonatal resuscitation during medical studies at the University of
Ouaga 1, Professor Joseph KI ZERBO. In 5th year, they attend a theoretical
course and a practical session concerning the reception of the newborn in a con-
text where it only requires the aspiration of the VAS. But in reality, there is no
specific chapter dedicated to newborn resuscitation especially in the context of
the LMD system which reduces theoretical teaching to the benefit of the stu-
dent’s personal work. Consultation with the Department of Pediatrics would
make it possible to find solutions to this deficiency.

We wanted to compare the results obtained by the students on the 1st ques-
tionnaire according to different parameters: repetition, participation in neonatal
resuscitation during their internship and/or participation in a major resuscita-
tion internship. None of these parameters influenced the results of the theoreti-
cal questionnaire. For repetition and participation in a major intensive care unit,

the reason is probably lack of power.

4.3. Simulation Sessions

Neonatal resuscitation management by students is better from one simulation
session to another since the average difference is 5.21 points. This difference was
statistically significant (p = 0.0001). Students’ knowledge of the algorithm for
managing neonatal resuscitation is therefore better from one simulation session
to another.

The students who were part of our study population are currently at the end
of the 7th year bis, ie. thesis year. They were evaluated on the management of
neonatal resuscitation at the end of the training course through a simulation ses-
sion. The average obtained by all students confirms the significant margin for

improvement mentioned above.

5. Conclusions

The doctor is often in the first line to start this resuscitation. Its learning is
therefore not suitable for teaching in the field. Clinical simulation seems to be a
way to progress in the management of critical incidents in the birth room.

A literature review was conducted by the Best Evidence for Medical Education
(BEME) group to answer the question: “What factors contribute to quality
learning in simulation-based teaching?” [21] [22] [23], the important elements
are:

- Debriefing
- Repeated practice
- The integration of professional training into the curriculum.

In view of these criteria, learning neonatal resuscitation in the obstetrical gy-
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naecology department of the University Hospital of Bogodogo must be a reality.

We hypothesized that simulation was recognized by the majority of FHTSs as
an essential tool for acquiring a better professional posture: self-confidence,
teamwork, gestural dexterity, stress management. By validating it, our study
therefore reinforces the data in the literature.

Neonatal resuscitation is a frequent situation in Burkina Faso, affecting only
28% of births in Burkina Faso. The results of this study will be used to make
recommendations for the generalization of this pedagogical method at the na-

tional level.
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