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This simulation-based Ethiopia Midwife Train-the-Trainer program for skilled birth attendants is one part of the
China-UK Global Health Support Program (GHSP) activities and an approach to improving the Ethiopia trainers'
midwifery teaching skills. This pilot study aimed to evaluate the effectiveness of a simulation-based training for
Ethiopia skilled birth attendants. This program was divided into three stages. In Stage 1, Fudan team trained 5
trainers from Ethiopia. In Stage 2, Fudan team supervised and evaluated the 1st stage Ethiopia trainers to train
their peers becoming the trainers in Fudan University. In Stage 3, Fudan team evaluated the training program
implementation in established Advanced Midwifery Practice Center in Tirunesh Beijing General Hospital. The
participatory observational method was used for process evaluation and the Kirkpatrick model was used for
effectiveness evaluation. The Ethiopia staff's teaching skills for simulation-based midwifery training were
strengthened and their abilities to deal with various complicated obstetric situations were improved by group
explanation, questions, rehearsal, and step-by-step interactive teaching (p < .01). The mean score of total
mastery degree was 3.48 = 0.16 by self-assessment and 3.63 + 0.16 by peer-assessment in stage 2, and
3.27 * 0.24 by self-assessment and 3.38 *+ 0.34 by peer-assessment in stage 3.The GHSP-OP4-V01 Ethiopia
Midwife Train-the-Trainer Program has received positive response in Ethiopia by in-depth interview and
questionnaire survey. This study demonstrated that the simulation-based training is an effective approach for
midwifery Train-the-Trainer program in Ethiopia.

obstetric care at all levels to avert maternal and newborn deaths cannot
be over emphasized (Fagbamigbe et al., 2017).

1. Introduction and background

High maternal and neonatal mortality rates are considered en-
ormous public health problems, especially in developing countries
(Ueno et al., 2015). Yaya et al. (2014) found a maternal mortality ratio
of 425 per 100,000 live births, and a neonatal mortality ratio of 27 per
1000 live births in south-west Ethiopia, which indicated mortality rates
are still lagging behind the Millennium Development Goals (MDG,
2014) targets. Reducing maternal and neonatal mortality are crucial
elements of the MDGs (MDG, 2014) and the Sustainable Development
Goals (SDGs) (SDG, 2014). Evidence has shown that availability of
skilled birth attendants (SBAs) during pregnancy and for early postnatal
checkups is a key strategy for reducing maternal and neonatal mortality
(Berhan; Berhan, 2014; McKinnon et al., 2014; Tarekegn et al., 2014),
and will help in attaining the MDGs and the SDGs (Fekadu and Regassa,
2014). Thus, the importance of having SBAs to provide emergency

There is a critical shortage of SBAs in Africa. The World Health
Organization reported that there are only 2.6 physicians and 12.0
nursing/midwifery personnel per every 10,000 people in Africa (Ameh
& van den Broek, 2015). The SBAs coverage is also low. Based on the
Ethiopia Demographic and Health Survey 2011, skilled delivery utili-
zation is very low with only 10% of women having delivered with an
assistance of SBAs (Tarekegn et al., 2014). Actually, the skilled birth
attendants in Ethiopia included midwifes and health care extension
workers. The critical shortage of SBAs is a recognized barrier to the
provision of health care, and is of great concern to many African
countries facing persistently high maternal and neonatal mortality
(Asamoah et al., 2014; Fagbamigbe et al., 2017).

Many countries have made great efforts to increase health-care
providers to ensure improved coverage for maternal and newborn
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health (Fagbamigbe and Idemudia, 2015). Available evidence from
Africa, Asia and Latin America/Caribbean (Singh et al., 2014), as well
as from Democratic Republic of Congo and Zambia in Africa(Carlo
et al.,, 2010), suggested that the midwifery skills of health workers
could be upgraded to a safe level through short in-service trainings
which were associated with improved pregnancy outcomes. Thus, there
is a need to strengthen the training for SBAs in Africa and build the
capacity of health-care providers to recognize and manage emergency
obstetric problems during pregnancy, childbirth and the postpartum
period (Ameh & van den Broek, 2015).

Simulation is a valuable technique in the education of health pro-
fessionals (Barnabe et al., 2018). It lets persons to experience a real
event by creating an environment with the view of practice, learning,
evaluation, or testing (Bajaj et al., 2018). Maternal and neonatal col-
lapse as a result of critical intrapartum complications is usually rapid
and often unpredictable; obstetric health-care workers need to be op-
timally equipped to manage these life-and-death situations
(Giilmezoglu and Lawrie, 2015). Using the simulation-based training
model, the learner can be immersed in realistic situations, have the
advantage of increasing the frequency of clinical experiences without
training on real patients and enable repetitive practice (Curran et al.,
2015), which have demonstrated improvement in the management of
emergency obstetric care in several studies (Gale et al., 2016;
Semwanga et al., 2016).

However, in Africa, high-quality medical training resources are
limited. High-fidelity interactive simulators are prohibitively expensive
to purchase and maintain, and unaffordable for many resource-limited
countries (Skelton et al., 2016).

China has made substantial health commitments to Africa in the
past several decades. Apart from the Chinese medical team program,
China also has assisted in the construction of health facilities, the
contribution of medical equipment and drugs, and the training of
African health care workers (Lin et al., 2016). Several studies have
suggested that simulation can be effective for teaching and can be
adapted for a variety of health professionals in diverse settings to im-
prove patient safety at little cost (Skelton et al., 2016; Bajaj et al.,
2018). With funding from China-UK Global Health Support Program
(GHSP), we are actively promoting the construction of an “Advanced
Midwifery Practice Center” in Tirunesh Beijing General Hospital which
is a Chinese-aided hospital in Addis Ababa, the capital of Ethiopia,
where we will help the Ethiopia trainers to carry out the simulation-
based training for SBAs and improve their midwifery training skills
through simulation.

This Ethiopia Midwife Train-the-Trainer program is one part of the
project “Pilot Interventions to Apply Relevant Chinese Practices and
Experiences to Improve the Health of Women and Children in Low-
income Countries in Asia and Africa” (GHSP-OP4-V01), which was
launched in 2015 with the aim of improving the quality of local ma-
ternal and neonatal care and reducing maternal and neonatal morbidity
and mortality. There is little substantive information and knowledge
gaps exist on how international cooperation and activities can best be
used as tools for the management of global health and attainment of the
SDGs (Wang and Sun, 2014; Wang et al., 2016). Fudan university took
the lead in exploring the model of setting up a professional midwifery
skills training center in cooperation with a China-assisted Ethiopia local
hospital and a Chinese medical team, aiming to improve the Ethiopia
trainers’ skills for midwifery teaching. Therefore, we conducted this
pilot study to evaluate whether a simulation-based Train-the-Trainer
model can be used effectively to supplement midwifery training in
Ethiopia. We hope this study helps in promoting international co-
operation to make continuous improvements to the training program,
providing evidence to sustain the China-UK global health supported
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program and ensuring limited resources in Ethiopia are well spent.
2. Methods
2.1. Design

The Ethiopia Midwife Train-the-Trainer program started in 2015. It
was divided into three stages. In stagel, Fudan team carried out 5-days
simulation-based midwife training for 5 Ethiopia medical staffs in-
cluding two doctors, two midwifes, and one obstetrics project officer in
the advanced midwifery practice center of Fudan University School of
Nursing on January, 2016. In stage 2, two Ethiopia trainers from the
first stage conducted a 5-days simulation-based midwife training for
four new Ethiopia trainees and one Executive Director of Ethiopia
midwives association as an observer on November, 2016 in Fudan
University School of Nursing with the help and supervision of Fudan
team. In stage 3, one Ethiopia trainer from the second stage and a
Chinese doctor from the Ethiopia 20th Chinese Medical Team worked
together on the 5-days simulation-based midwife training for five
Ethiopia midwives with the assist and supervision of Fudan team in the
established Advanced Midwifery Practice Center in Tirunesh Beijing
General Hospital on January, 2018.

All of the trainees were selected from the Tirunesh Beijing General
Hospital and Marie Stopes International Ethiopia. They have never been
exposed to the simulation-based training before. They played roles as
trainer, trainee and operator in turn in the different scenario rehearsals
until they master how to conduct the midwifery training with the si-
mulation system. The purpose of this study was to evaluate the effec-
tiveness of a simulation-based training for SBAs using the Ethiopia
Midwife Train-the-Trainer Program.

The Chinese training and supervision team was comprised of ob-
stetrician, midwifes, and neonatal experts from School of Nursing,
Obstetrics and Gynecology Hospital, Children's Hospital of Fudan
University, and technical specialists for the simulation system. The
Gaumard Victoria simulation delivery system S2200 was used for re-
peatable teaching exercises and scenario rehearsals. We conducted the
simulation-based midwifery training together for the nursing students
at least five times each year and had rich experience about the training.
Before the project was launched, our team rehearsed all of the pro-
grammed scenarios at least three times in advance. English is the only
language being used during the simulation-based training. All the
training materials made in English including simulator specifications,
instructor's handbook, trainee's handbook, training room management
handbook, courseware and a set of scenarios were provided to all the
participants without reservation. Each of these scenarios was pro-
grammed based on the Ethiopia local obstetric emergency situation,
and determined by the Chinese and Ethiopia medical team, including a
checklist of steps that should ideally be performed. Moreover, at the
end of the scenario rehearsal, debriefing was necessary for evaluating
the Ethiopia training team's performance and proposing deficiencies
and improvements in order to make further improvement in the future
simulated midwifery training.

In stage land 2, there were a total of 13 training items including
working with simulated mum, fetus and infant, scenario editing, ex-
ternal pelvimetry, leopold maneuvers, episiotomy repair, normal de-
livery, dystocia, breech delivery, postpartum hemorrhage, pre-
eclampsia, and neonatal asphyxia resuscitation being carried out based
on the high-simulated delivery system step by step from simple to
complex and easy to difficult. Considering the limited simulated re-
sources and short training duration in Ethiopia, we chose 9 from the
original 13 training items in stage 3, which included working with the
simulators, scenario editing, external pelvimetry, leopold maneuvers,
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normal delivery, dystocia, and postpartum hemorrhage.
2.2. Evaluation

During the second and third round of the Midwife Train-the-Trainer
program, we carried out the process and effectiveness evaluation to the
Ethiopia trainees. The participatory observational method was used for
process evaluation and the Kirkpatrick model was used for effectiveness
evaluation. The process evaluation included the training preparation,
contents, hours, and methods. During the role-play process, the critical
points used for evaluating three roles were made by the Chinese
training team. There were 2 supervisors for the assessment of trainers, 2
for trainees, and 2 for operator in the first and last scenario rehearsals.
The number of critical points was 10 for trainer, 10 for trainee and 9 for
operator in the second round of training (Appendix 1), while in the
third round of training, the number of critical points was 10 for trainer,
10 for trainee and 18 for operator (Appendix 2). If the measure was well
done, we clicked the Pass and scored 1, if not, we clicked the Fail and
scored 0. The scoring model of centesimal system was used. For ex-
ample, if the trainer or trainee passed 9 among 10 critical points, we
scored 90, while the operator passed 8 among 9 critical points, we
scored 89.

The four level Kirkpatrick model (Kirkpatrick, 1996) was applied for
the evaluation in form of training feedback questionnaires and in-depth
interviews. Kirkpatrick's evaluation strategies represent one of the most
comprehensive strategies for evaluating the effectiveness of the pro-
gram. This model comprises four essential levels of evaluation

Level:4
Results
(What is the
organization benefit as
aresult of training?)
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(Kirkpatrick and Kirkpatrick, 2006) (Fig. 1) and in this pilot study, the
second and third round of training was assessed only according to level
1 and 2. All of the questionnaires were developed in English.

Training feedback questionnaires included self- and peer-assessment
for knowledge and skills learned in the second and third round of the
Midwife Train-the-Trainer program. All raters provided feedback using
a Likert scale ranging from 1 (none) to 4 (all) to score each dimension
on knowledge and skills. Since it is the first time for the two rounds of
Ethiopia trainees to carry out the simulation-based midwife training,
we did not conduct a pre-test of the related knowledge and skills at the
beginning of the Midwife Train-the-Trainer program.

The in-depth interview included a checklist of questions to assess
the perspective of the training and was conducted in the second round
of training. It was performed by a trained interviewer coming from
Malawi. In order to maintain the quality of data to be collected, the
interview was performed using the local languages if necessary. Based
on the preprogrammed interview outline (Appendix 3), the trained
interviewer carried out the qualitative interview for four of the Ethio-
pian medical staff. The interviewer recorded the words in the interview
by face-to-face communication and arranged the data in English at the
end of the interview.

A survey of the evaluation of the simulation training was done by a
questionnaire when the third round of training finished. The ques-
tionnaire contained 11 items. When answering the former 10 questions,
if the interviewee agrees with the claim, click ‘Yes’, if not, click ‘No’,
and if she or he has no idea, please click ‘I don't know’. The last question
was to rate how satisfied they were with the simulation-based midwife

Level:3
Behaviors
(To what extent did participants change
their behavior in workplace as a result of
training?)

Level:2
Learning

(To what extent participants improve knowledge,

skills and change attitudes as a result of training?)

Level:1
Reaction
(How did participants feel about the workshops program?)

Figure 1. Kirkpatrick model for program evaluation

(Modified from Kirkpatrick & Kirkpatrick 2006).

Fig. 1. Kirkpatrick model for program evaluation.



Y. Zhao et al.

Nurse Education in Practice 34 (2019) 130-138

Table 1
Characteristics of participants (n = 16).
Characteristics Number %
Age (years) (Mean = SD) 32.44 = 6.83
Gender
Male 6 37.5
Female 10 62.5
Occupation
Doctor 4 25.0
Midwife 9 56.2
Director 1 6.3
Project officer 2 12.5
Nationality
Ethiopian 13 81.3
Chinese 3 18.7

training on a 5-point scale (1 = very dissatisfied and 5 = very satisfied)
(Appendix 4).

2.3. Ethical approval

The project was approved by Institutional Review Board, School of
Public Health, Fudan University (IRB#2015-11-0569). Written consent
was gained from the participants to use their anonymous feedback in
the study and videos during the simulation training.

2.4. Statistical analysis

Collected data were managed and analyzed using SPSS version 19.0.
Descriptive statistics were calculated for participant characteristics.
Results are reported as number, percentage, mean, and standard de-
viation. Paired-samples t-tests (two-tailed) were conducted to compare
the mean scores of roles in the first and last scenario. To assess the inter-
rater reliability, we calculated the percentage of agreement between the
two assessors. All reported p values were two-tailed and set at 0.05.

3. Results
3.1. Characteristics of participants in this program

Table 1 shows the characteristics of the total of 16 participants. The
mean age was 32.44 + 6.83 years (range 23-50 years). Among the 16
participants, three doctors are from the Chinese medical team in
Ethiopia, two doctors and seven midwifes from Ethiopia Tirunesh
Beijing Hospital, one midwife from Marie Stopes International Ethiopia
(MSIE), one director from the Ethiopian midwives association, and the
other two project officers are engaged in work related to midwifery.

3.2. Process evaluation by participatory observation
The material and procedure of the simulation-based training for
SBAs was well prepared. The Ethiopia trainers, with instructions from

the handbook made by the Chinese medical team, were more aware of

Table 2
Content, hours and method of the two rounds of training.

Table 3
Paired T-test outcomes for role assessment.
Role assessment First rehearsal ~ Last rehearsal T value P value
Mean * SD Mean * SD
The second round of 65.67 + 3.33 91.33 + 2.88 —17.393 .000
training(n = 6)
The third round of 64.29 =+ 450 84.29 + 6.08 —8.198 .000

training(n = 7)

Note: Mean * SD was the average score of the three roles in each rehearsal and
the maximum mark is 100.

the training objectives, content and methods and fully prepared them-
selves with the training procedure with the support of Chinese medical
team the day before the start of the two rounds of training.

The details about the content, hours and methods of the two rounds
of training are presented in Table 2. This training highlighted the fea-
tures of simulation of real delivery scenarios and multidisciplinary team
collaboration. Midwives, medical doctors and clinical officers are
trained together by teams of experienced specialist obstetricians, mid-
wives or neonatal nursing experts. Various teaching methods were
adopted like group and reflective learning, role-play, interactive
learning, and debriefing, thus the trainees were immersed into their
role of midwife trainer quickly.

During the role-play process, there were two supervisors for the
assessment of trainers, two for trainees, and two for operators in the
first and last scenario. A paired t-test outcomes for role assessment of
the two rounds of training showed significant improvement in the last
scenario rehearsal (p < .01) (Table 3). Inter-rater agreement in “pass/
fail” was 100% for both scenarios.

3.3. Effectiveness evaluation with the Kirkpatrick model by the Ethiopia
staff of the second round of training

Data collected from in-depth interview at the end of the second
round of training showed satisfactory reaction about the OP4-V01
program and Midwife Train-the-Trainer program at the first Kirkpatrick
level. They spoke highly of the OP4-VO1program. Commentary among
the group included: “The program is aimed to improve maternal and
neonatal situation especially in underdeveloped countries like in our country
Ethiopia, we have high maternal mortality radio (MMR), so the program is
suitable and significant to address the challenge we are facing.” And “The
program aim at developing competence for midwives in skills with a different
approach and the use of simulation process is one of the high-tech way to
develop skills hence it will improve care for the health professionals espe-
cially for mothers and children.” Moreover, they indicated the Midwife
Train-the-Trainer program is “very significant”, which brings them “a
very interesting learning experience in simulation-based midwifery training”
and “all scenarios depicted challenges faced in Ethiopia.”

Four of the interviewees (100%) indicated that the training objec-
tive was “definitely” just like they said, “The objective is to decrease ma-
ternal death in Ethiopia and this training is highly related to the objectives

Content The second round of training(hours)

The thirdround of training(hours) Method

—
\S)

Working with the simulators
External pelvimetry

Leopold's maneuvers

Episiotomy repair

Simulate normal delivery
Simulate dystocia delivery
Simulate postpartum hemorrhage
Simulate preeclampsia

Simulate newborn resuscitation
Total

ANDNBADNDNDNDDN

(]
N

—_
(=)}

Group and reflective learning
Interactive learning
Interactive learning
Interactive learning

Role play & debriefing

Role play & debriefing

Role play & debriefing

Role play & debriefing

Role play & debriefing

NNNDADNNREH




Y. Zhao et al.

Table 4
Mean scores of mastery degree obtained by self and peer assessment.
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Training topics The second round of training

The third round of training

Self-assessment
Mean *= SD (n = 4)

Peer-assessment
Mean *= SD (n = 4)

Peer-assessment
Mean *= SD (n =5)

Self-assessment
Mean *+ SD (n =5)

Working with mum 3.75 = 0.50 4.00
Working with birthing fetus 3.50 = 0.58 3.50
Working with infant 3.25 = 0.50 3.75
Scenario editing 3.25 = 0.50 3.25
External pelvimetry 4.00 = 0.00 3.50
Leopold maneuvers 3.50 = 0.58 3.50
Episiotomy repair 3.25 = 0.50 3.50
Simulate normal delivery 3.75 = 0.50 4.00
Simulate breech delivery 3.50 = 0.58 3.25
Simulate dystocia 3.25 = 0.50 3.75
Simulate postpartum hemorrhage 3.50 = 0.58 4.00
Simulate preeclampsia 3.50 = 0.58 3.75
Simulate newborn resuscitation 3.25 = 0.50 3.50
Total® 3.48 + 0.16 3.63

+ 0.00 3.40 = 0.55 3.80 = 0.45
+ 0.58 3.40 = 0.55 3.40 = 0.55
+ 0.50 2.40 = 0.55 2.40 = 0.55
+ 0.50 3.20 = 0.45 3.00 = 0.00
+ 0.58 3.80 = 0.45 3.80 = 0.45
+ 0.58 3.60 = 0.55 3.80 = 0.45
+ 0.58 / /

+ 0.00 3.40 = 0.55 3.40 = 0.55
+ 0.50 / /

+ 0.50 2.80 = 0.45 3.20 = 0.84
+ 0.00 3.40 = 0.55 3.60 = 0.55
+ 0.50 / /

+ 0.58 / /

+ 0.16 3.27 = 0.24 3.38 = 0.34

Four-point Likert-type scale for the mastery degree (1 = all, 2 = most, 3 = little, 4 = none).

2 Total means the average score of all the training topics' mastery degree.

covered and program objectives hence they were definite.” Half of them
considered the training time was short and suggested the time needed
to be adjusted to 10-15 days if practical so that the skills are thoroughly
grasped. As for the training content, all of them indicated that the
training content was “good with a good flow.” When talking about the
assessment of the training, all of them indicated that “Assessment was
objectively structured with feedback given appropriately.”

All of the participants basically grasped the skills of simulation-
based midwifery training. They rehearsed the real obstetric emergency
scenarios with the simulator and believed that the simulation training
can improve midwives’ ability to provide safe care. Commentary among
the group included: “in Ethiopia their training model are not like Victoria
(the training model used in this program) by which it is better for them to
create similar situations to teaching and grasping the knowledge and skills
easily. The other training part like episiotomy management is good and
makes it easy for proper skills attainment.” The others reported using the
following expression: “the simulator gives a chance to perform different
task and it is easy to use given full knowledge for the trainers. In addition, it
mimics the real scenario and its operation interface is friendly so as to be
easy to run once practiced repeatedly.”

In order to assess the overall performance of the trainees, we asked
four trainees from Ethiopia to complete a self-assessment and four ex-
pert obstetricians and midwives to serve as observers from China
(n = 3) and Ethiopia (n = 1) to rate the Ethiopian trainees’ knowledge
and skills learned in this program at the end of the training. The mean
scores of mastery degree obtained by the self- and peer-assessment are
presented in Table 4. From it, what and how the Ethiopia medical team
learned in the five-day simulation-based midwifery training were clear
and helpful to assess the overall performance of the trainees.

When being asked ‘what's your suggestion on our future simulation
training?‘, one participant expressed the issue as follows: “It is important
training, in future training should be expanded both in preservice and service
areas. If students learn how to use this modem efficiently, then we would not
be worried of the skills gap when they graduate. It should also be established
in midwife organization where we have trainers.”

For the second Kirkpatrick level, in response to the question ‘what's
your plan to carry out the simulation training if the simulation center
established in Ethiopia?‘, four interviewees commented as follows. One
participant noted, “I will help to create more awareness to simulation-based
midwifery training to promote Hospital delivery and also teach the midwives,
clinicians and students at hospital.” One participant stated, “I will transfer
skills learned here into clinical practice.” Another participant believed,
“All midwives and nurses will be trained on the new skills soon by means of
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simulation training.“Finally, one participant summed up, “Since we have
trainers and they are recruited into our organization, I plan to share the
information with them and equip them with the skills so that they can pro-
vide training to other people. I will also lobby for establishment of a CPD
training center and target those in service. I will discuss with staff the
knowledge gained and board.”

3.4. Evaluation of the simulation training by the Ethiopia staff of the third
round of training

7(100%) interviewees liked this simulation-based midwifery
training. All of them considered that simulation needs to be done in
midwifery training and hope more simulation-based midwifery training
be conducted in the future. They all believed that learning initiative and
motivation, ability of information assessment and knowledge applica-
tion, practice, communication with patient, teamwork ability, as well as
critical thinking could be improved by simulation training. When
evaluating the satisfaction degree of this training, six interviewees
(85.7%) gave the ‘very satisfied’, and two (14.3%) gave the ‘satisfied’.

4. Discussion

Based on our knowledge, there are no previous reports of midwifery
training through simulation system in Ethiopia. Simulation replicates
clinical experiences without patient risk, which remains uncommon in
lower-income countries (Patricia et al., 2014). Due to the creation of
Ethiopian's first centre for simulation-based training for SBAs, we se-
cured funding for equipment, developed the Midwife Train-the-Trainer
program, trained the local medical staff to teach, and adopted the
evaluation of process and effectiveness to reveal whether the simula-
tion-based training was feasible, effective and acceptable in Ethiopia.
Our experience indicates that simulation can be applied in low-income
settings by offering an inexpensive, flexible and practical form of ex-
periential learning that can be tailored to suit local needs, which was
consistent with other similar studies (Nelissen et al., 2014; Patricia
et al., 2014).

Aligned with World Health Organization report (World Health
Organization, 2006) and 2011 Ethiopia Demographic and Health
survey, the training content was specifically designed to meet the needs
and resources in Ethiopia. The midwife training was developed to ad-
dress major obstetric causes of maternal and neonatal deaths. All of the
simulation scenarios planned, implemented, and facilitated by ob-
stetricians and midwives were tailored to suit local needs in this pilot
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study. It offered trainees exposure to a wider breadth of obstetric
emergency conditions than they would have experienced from clinical
attachments alone, and it was different from other simulation trainings
for SBAs, which only focused on a certain scenario, such as postpartum
hemorrhage (de Melo et al., 2018), or neonatal care (Mduma et al.,
2015). In this study, the training content was abundant and specific,
and each scenario involved a debriefing session to discuss, develop, and
reinforce concepts of resuscitative care and crisis resource manage-
ment, which helps to improve the obstetric emergency skills of the
Ethiopian medical staff.

Moreover, unlike other simulation trainings (Mduma et al., 2015;
Shilkofski and Hunt, 2015), this training not only addressed the im-
provement of knowledge and skills on obstetric care, but also focused
on grasping the function and use of the simulation delivery system.
Considering the simulation-based training for the SBAs will be sus-
tained in Ethiopia, it was imperative for the Ethiopian medical staff to
have the sufficient skills to work with simulative Mum, birthing baby
and infant. Since the advanced simulation delivery system had more
complicated functions, even 12 h (37.5%) were spent in the training of
the simulation delivery system, some of the participants still reported in
the interview at the end of the second round of training that they
needed more time to be familiar with the simulation delivery system,
and more guidance on the software to control the simulator, which was
consistent with Nelissen et al. (2014). Thus, we increased to 16 h to
help the Ethiopia staff of the third round of training to be familiar with
and master the function of the simulators. But the mean score of the
mastery degree of working with infant and scenario editing was still
lower which indicated the training time was still not enough. Accord-
ingly, we suggest for future training programs in other low-income
settings that the best time for training of simulation delivery system
should be extended to 24-36 h.

However, there is a gap between performance in knowledge and
skills. Monitoring and evaluation with validated tests is recommended,
and should be part of training (Nelissen et al., 2014). In our study, a
checklist for the assessment of skills performance was developed by the
Chinese training team. During the scenario, the role of trainer, trainee
and operator was evaluated respectively by the supervisors with the
corresponding assessment checklist. According to our results, pass or
fail ratings may be appropriate for skills tests as it showed 100% inter-
rater agreement. If these issues are addressed, simulation-based mid-
wifery training has great potential to help improve the quality of SBAs
regarding management of dystocia, postpartum hemorrhage, pre-
eclampsia or neonatal resuscitation.

The Kirkpatrick model provides a thorough understanding of the
effectiveness of a training program (Kirkpatrick, 1996). In this study,
whatever by self or peer evaluation, the training items were mastered
well by the participants. Based on their wonderful performance during
the simulation-based training, we firmly believed that the Ethiopia
medical team could handle the common obstetric emergency conditions
more competent and confident, which is consistent with systematic
reviews showing that simulation-based education results in an im-
mediate and significant increase in knowledge and skills of participants
(Nelissen et al., 2014; Henriksen et al., 2018). This will provide insight
into the extent to which experiential learning through simulation and
clinical skills training prepares midwives for practice. Moreover, the
comments from the two rounds of Ethiopian medical staff demonstrated
that the simulation-based training was helpful and they were satisfied
with it and enjoyed the opportunity to carry out it for SBAs in Ethiopia.
These positive responses to the Midwife Train-the-Trainer program in-
dicated that simulation training increased enjoyment as well as con-
fidence. This replicates work done in other low-resource settings where
simulation has been demonstrated as being acceptable and preferable to
role-play scenarios.

Self-assessment alone is an inadequate measure for performance
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assessment (Eva and Regehr, 2005; Davis et al., 2006). In this pilot
study, the knowledge and skills of simulation-based training were
evaluated by self- and peer-assessment. The results of self-assessment
and the observational data from peer-assessment on obstetric emer-
gency management after the training also provided evidence that the
Ethiopian medical staff performed well in simulated maternal and
neonatal care. All of the supervisors reached an agreement that the
Ethiopian medical staff not only mastered the knowledge about the
simulation, but also had the basic skills to cooperate to carry out the
simulation-based midwifery training.

5. Limitations

Our study has several limitations. Firstly, the sample size was small
and the group was heterogeneous, which may affect generalisability.
Secondly, since the training time was very short and it was all of the
participants first contact with the simulation-based training, we didn't
take the pre-test before the training which may have weakened the
impact of the simulation-based training. Thirdly, English is not the
native language for everybody. Ineffective communication was some-
times a hindrance to shared understanding of a situation which may
bring a bias based on the observers' own cultural viewpoints and re-
sultant conclusions. Fourthly, it was a pilot study to evaluate whether a
simulation-based Train-the-Trainer model can be used effectively to
supplement midwifery training in Ethiopia. Neither experience nor
lessons can be learned. All the interview questions and evaluation index
developed by ourselves may lead to bias or subjectivity. Finally, each
stage of simulation-based midwifery training only lasted 5 days, and the
increased levels of knowledge and skills can not translate into change of
behavior in the labor ward or improved patient outcomes so quickly.
Thus, the training was assessed only according to level 1 and 2 of the
Kirkpatrick model. In addition, improved knowledge and skills were
measured immediately after the trainings, we are not sure whether this
effect can be maintained over time. Since the Advanced Midwifery
Practice Center was successfully built in Tirunesh Beijing General
Hospital and the first time simulation-based training was well con-
ducted in it, we could further assess the sustained effect on birth out-
comes. Further study would be required in the future.

6. Conclusion

The simulation-based midwifery training was feasible, effective,
acceptable, and significantly improved learners' knowledge and skills as
demonstrated by data collected from the evaluation of process and ef-
fectiveness. The findings indicate that simulation can be applied in low-
income settings by offering an interactive, flexible and practical form of
training for SBAs. This pilot study highlights the importance of simu-
lation-based training and reinforces the value in establishing Ethiopia's
first center for simulation. It was in line with the strategic direction of
the Ethiopian midwifes association to strengthen the skill of birthing
attendants and should be expanded to other areas in Ethiopia and other
developing countries. The Kirkpatrick model has been used to assess the
impact of training courses as it relates to reaction and learning (levels 1
and 2) but rarely as it relates to the transfer of acquired knowledge,
skills and management strategies into clinical practice and the impact
on patient outcome (levels 3 and 4) (McGaghie et al., 2010; Kumar
et al., 2018). Future research should therefore also focus on the clini-
cally relevant third and fourth level of the Kirkpatrick model to explore
the impact of the training on clinical performance and patient outcome.
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Appendix 1. Instructions: The following are the critical points for trainer, trainee and operator, if it is well done, please click‘y/’in the
blank under YES, if not, please click‘y’in the blank under NO and tell us the reason briefly in the blank under COMMENTS.

Critical Points for Trainer

YES NO COMMENTS

Scenario is realistic.

Scenario is feasible.

Describe the scenario information clearly.
Role assignment is reasonable.

Time control is good.

Respect all of the trainees.

Debriefing is comprehensive and deep.
Evaluation is fully and definite.
Summary is clear and concise.

Fully competent for the role of trainer.

Critical Points for Trainee

YES NO COMMENTS

Observe the labor process.

Make preparation for AROM*.

Correctly assess maternal status after AROM*.

Encourage urination and empty bladder.

Correctly assess fetal status after AROM*.

Correctly use pitocin during labor.

Guide pushing.

Make preparation for vacuum-assisted delivery.
Communicate and cooperate with other obstetric staff well.
Communicate with puerpera well.

Critical Points for Operator

YES NO COMMENTS

Simulators (mum and baby) are ready.

The wireless link between control tablet PC and simulator is established.
The control tablet PC is running.

The virtual monitor PC is setup.

The parameters programmed display right.

Sufficiently lubricate the fetus and birth canal.

Voice dialogue is normal operating.

The scenario is good running.

The parameters adjustment at any time are well done.

*AROM means artificial rupture of membrane.

Appendix 2. Instructions: The following are the critical points for trainer, trainee and operator, if it is well done, please click‘v/’in the
blank under YES, if not, please click‘y/’in the blank under NO and tell us the reason briefly in the blank under COMMENTS.

Critical Points for Trainer

YES NO COMMENTS

Scenario is realistic.

Scenario is feasible.

Describe the scenario information clearly.
Role assignment is reasonable.

Time control is good.

Respect all of the trainees.

Debriefing is comprehensive and deep.
Evaluation is fully and definite.
Summary is clear and concise.

Fully competent for the role of trainer.
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Critical Points for Trainee YES
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NO COMMENTS

Correctly massage the fundus.

Assess maternal bladder status.

Correctly use oxytocin according to doctor's order.

Assess postnatal maternal vital signs.

Observe the shock index closely.

Make preparation for blood transfusion.

Make preparation for uterine probing and packing.
Operate in aseptic ways.

Communicate with puerpera well.

Communicate and cooperate with other obstetric staff well.

Critical Points for Operator YES

NO COMMENTS

Simulators (mum and baby) are ready.

The wireless link between control tablet PC and simulator is established.
The control tablet PC is running.

The virtual monitor PC is setup.

The parameters progammed display right.

Insert the vertex delivery rod.

Fill the lubrication reservoir with mineral oil.

Place birthing baby in the abdominal cavity.

Sufficiently lubricate the fetus and birth canal.

Attach umbilical cord to birthing baby.

Arrange birthing baby into a start position.

Position delivery ring and securely connect birthing baby.
Insert the placenta into the placenta cavity.

Connect the cover power connector.

Press down firmly to secure the contraction cover.

Voice dialogue is normal operating.

The scenario is good running.

The parameter adjustment at any time is well done.

Appendix 3. Interview Outline.

1 What do you think about this GHSP-OP4-V01 program?

What do you think about this simulation training?

What do you think about the objectives of this training?
What do you think about the time of this training?
What do you think about the content of this training?
What do you think about the evaluation of this training?

What's your suggestion on our future simulation training?

O 00N U~ WN

Do you think the midwifery knowledge and skill can be improved by this simulation training?

What's your plan to carry out the simulation training if the simulation center established in Ethiopia?

Appendix 4. Evaluation of the simulation training

“’ in the blank under NO, and if you have no idea, please click ‘v’ in the blank under ‘I don't know’.

The following are the items for the evaluation of the simulation training, if you think so, please click ‘v’ in the blank under YES,if not, please click

Items YES

NO 1 don't know.

O ENOU A WNR

. Like this simulation-based midwifery training.
. Simulation need to be done in midwifery training.

Hope more simulation-based midwifery training in the future.

. Improve learning initiative and motivation.

. Improve information assessment ability.

. Improve knowledge application ability.

. Improve communication ability with patient.
. Improve practical operation ability.

. Improve teamwork ability.

10. Improve critical thinking ability.

11. Please give us your satisfaction evaluation of this simulation-based midwifery training.

@ Very dissatisfied( )
® Dissatisfied( )

® Medium( )

@ Satisfied( )

® Very satisfied( )
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