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Abstract
Introduction: In Ecuador, newly medical doctors are obliged to do a compulsory rural year to
provide services in all medical fields, with a strong emphasis in obstetrics. Maternal mortality
ratio has been stabilized around 50 per 100,000 live births, with postpartum hemorrhage
as the main cause. Although skills laboratories are now widely used and recommended for
undergraduate clinical skills education, medical curricula in Ecuador have little experience
using them. As a response to the high perinatal mortality in the country, the Universidad
Técnica Particular de Loja (UTPL), in the southeastern part of Ecuador, started a project
implementing skills lab training.
Objective: The objective of the study was to assess the improvement of the performance
in perinatal skills needed in the rural area in final year students after a short educational
intervention based on skills lab training.
Method: Two subsequent groups of fifth year students were assessed and compared during
an Objective Structured Clinical Examination (OSCE). Group 1 consisted of 39 students and
Group 2 consisted of 43 students. Both groups received perinatal lessons in regular master
classes, the group 2 additionally received training in six perinatal skills in small groups during
the semester in the skills lab. Univariate statistics (independent student's t-test or chi square test)
was performed to compare basic characteristics in the two groups and to compare final grades
after the intervention. A p-value <0.05 was considered statistically significant.
Results: Passing students in the total OSCE rises from 11.1% to 42.7% (p<0.05) between
the first and the second group. The three stations with “no passing participants” in the
first group are: pelvic examination, episiotomy and repair, and postpartum hemorrhage
management. The global score for each skill showed an improvement except for Neonatal
resuscitation.
Conclusion: The implementation of skills lab training facilitates the acquisition and
maintenance of perinatal skills. Curriculum changes are needed to improve the student’s
competence. A skills laboratory provides a space to develop their skills and to receive an
objective assessment.
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Introduction
In Ecuador, after their graduation, newly medical
doctors are obliged to do a compulsory rural year
to obtain their license to practice or to go into a
postgraduate training [1]. They have to serve in
different health care facilities across the country and
also provide services in all medical fields, with a strong
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emphasis in perinatal care, due to the lack of specialists
in rural communities, especially in family medicine and
obstetrics [2-4]. During this compulsory rural year as
“médico rural” (rural doctor), they are exposed to the
reality of providing rural health services, including the
delivering of more procedures into the obstetrical care
area. The transition from medical student to basic doctor
in rural place is challenging.
Curr Pediatr Res 2017 Volume 21 Issue 2
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A previous study assessed the self-reported mismatch
of obstetrical skills training before graduation in
Ecuadorian medical schools and the related tasks
required for the compulsory rural year. This research
found a gap between the needs of respondents and the
training they received [5].
During the last undergraduate year, medicine students
receive practical training in the teaching hospitals in five
medical services: internal medicine, surgery, obstetrics
and gynecology, pediatrics and pre-rural. During this year
they are called “internos rotativos”, and this is the last
stage for them to learn and practice under supervision. It is
assumed that if the students spend time in these rotations
they will acquire the knowledge and the skills they will
need it [6-9].
In recent years some universities from United States of
America, have been implementing checklists to facilitate
the documentation of clinical experiences of students
during their rotations as well as to research in skills
development during medical training, in rural areas
rotations or in junior doctors [10,11]. Even though such
improvements are in place, there is little information about
the best way to train students to work as rural doctor with
focus on perinatal skills during the undergraduate clinical
attachments in Ecuador [12,13].
Skills laboratories are now widely used and recommended
for undergraduate clinical skills education. Their value
for improving the systematic approach, the completeness
and proficiency of basic clinical skills has often been
demonstrated [14-17]. Medical education in Ecuador has
little experience using skills laboratories for undergraduate
medical training as other developing countries as Vietnam
or Pakistan [18,19]. Therefore in 2012, the Faculty of
Medicine of the Universidad Técnica Particular de Loja
(UTPL), in the southeastern part of Ecuador, started a
project to investigate the added value of a skills laboratory
in their curriculum. In this project a specific strategy was
designed for obstetrical skills as a response to the high
perinatal mortality in this country that has been stabilized
around 50 per 100,000 live births [20].
The aim of the study was to know the effect of a short
educational intervention, including skills lab training
on the performance in perinatal skills of undergraduate
medical students.

Methodology
Subjects
In this study design two subsequent promotions of fifth
year students were assessed during two days; one of
them had training in a recently set up skills laboratory.
An Objective Structured Clinical Examination (OSCE),
a validated tool to objectively assess a range of clinical
skills under similar circumstances through various stations
was used [21,22].
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Group 1 consisted of 39 students (of 41 from a fifth year
students´ class of 2013) who received obstetrics in regular
master classes without any formal practice and who
graduated in 2013. The students were assessed during
their final month before the end of the year period. Prior
to the assessment, they received verbal instructions on the
OSCE organization because they were not familiar with it.
Group 2 consisted of 43 students, one year later (of 46
from a fifth year students´ graduated in 2014). They
also received obstetrics in regular master classes and
additionally they received training in the skills lab, in six
obstetrical skills in small groups during the semester. The
first training group was three months before the evaluation
and the last group was three weeks before the OSCE. The
brief intervention consisted of six sessions, each one of
two hours of duration with eight tutors.
In both groups the scores of the OSCE were not taken into
account in their regular assessment to avoid tension and
fear in the students.
Proceedings of the OSCE Development
The design of the OSCE comprised stations to evaluate
medical students´ perinatal clinical skills. The development
of the stations was preceded by debates with UTPL faculty
of Obstetrics and Gynecology. The blueprint of the OSCE
was framed with respect to the learning objectives of
the basic doctor to work in rural places and the maternal
mortality causes in the country. All scripts passed a
revision process. In total, six scenarios were written and
these covered the content of the training sessions in the
skills lab. The UTPL faculty of Obstetrics and Gynecology
approved the scenarios, the organization of the OSCE and
the checklists for assessment.
The six OSCE stations were: taking blood pressure; pelvic
examination with cytology test smear; labor delivery
control and partogram use; episiotomy and repair;
postpartum hemorrhage management; and, new born
resuscitation.
The necessary materials were provided for every action in
the stations, including an artificial manikin; only the blood
pressure station used simulated patients. Each station had
duration of 12 min. 1 min was given to facilitate switching
between stations. The scenarios of the stations were
exactly the same for every student from each group. All
students completed the circuit over an 80 min period.
The OSCE checklists had two parts: the first one adopted a
simple “yes” or “no” recording scheme with each checklist
item, representing one or no points respectively. The
checklists contained 19 to 28 items per station including
communication, knowledge and procedural skills. The
second part used three global scores for completeness,
systematic approach and proficiency, based on literature.
Completeness was defined as completed all the statements;
systematic approach as methodical in procedure; and,
proficiency as advancement in skill [17,23]. These scores
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were given on a five-point scale representing bad, regular,
good, very good and excellent respectively.
To pass a station, a cut off score of at least 70% of correct
checklist items was used conform the university rules on
assessment. For the stations “taking blood pressure” and
“postpartum hemorrhage” it was necessary to have at least
eighteen correct items, for “pelvic examination” nineteen;
for “labor delivery control” twenty; for “episiotomy
and repair” fifteen; and for “new born resuscitation”
fourteen. A score was calculated for systematic approach,
completeness, and proficiency for each station.
The observers were different from the ones who trained
the students in the skills labs. They received training
to observe and to fill out the checklists in each one of
the stations one day before the OSCE. The observers
assigned checks to the student for each correct item in
the score list and used the three global scores at the end
of each assessment. They were also trained to award
a global rating for systematic approach, completeness
and proficiency.
All the instructions were described in the “instructions
for observers” booklet. During the first OSCE (group 1)
four of the examiners were family physicians and three
were basic doctors with experience in teaching at the
UTPL. In the second OSCE (group 2) the observers were
two surgeons, and four basic doctors with experience in
teaching at UTPL.

Statistical Analysis
SPSS (V.20.0.0) was used for statistical analysis. Univariate
statistics (independent student’s t-test or chi square test)
was performed to compare basic characteristics in the two
groups and to compare final grades after the intervention.
A z-test was used to compare two sample proportions. A
p-value <0.05 was considered statistically significant.

Results
Both groups were comparable for their basic characteristics,
such as age, gender and grades (Table 1). They were all
Ecuadorian students in the UTPL.
Scores of the items that were tested are provided in Table
2. On average, the amount of passing students in the total
OSCE rises from 11.1% to 42.7% between the first and
the second group. The three stations with “no passing
participants” in the first group are: pelvic examination,
episiotomy and repair and postpartum hemorrhage
management.
Table 3 shows the scores on completeness, systematic
approach and proficiency per skill. The global score for
each skill showed an improvement except for Neonatal
resuscitation.
Tables 4 and 5 show the subgroup analysis of students
by grade of complete the fifth year, the weakest group
(70-85% of points) and the strongest group (86-100%).
In a post-hoc subgroup analysis, the amount of passing
students rises from 8.3% to 38.5% weakest students; in the

Table 1. Basic characteristics of the students in the two groups
Age (mean)
Females
Pass the 5th year with:
Low score (70-80%)
Medium score (81-90%)
High score (91-100%)

Group 1
23.1 (SD 0.5)
74 %

Group 2
23.02 (SD 0.51)
67 %

P
NS
NS

10.3 %
79.5 %
10.3 %

25.6 %
62.8 %
11.6 %

NS

NS: Not Significant
Table 2. OSCE results of the six obstetrical skills in two groups of fifth year students. A pass is defined as
percent of items correct
Group 1 (n=39): Students
Group 2 (n=43): Students
without skills lab training.
with skills lab training.
Total items
Correct items
Correct items
Stations
% pass
% pass
(70%)
Mean + (SD)
Mean + (SD)
Taking blood pressure
25 (18)
28.2%
14.15 (4.14)
44.0%
16.81 (3.35)
Pelvic examination
27 (19)
0.0%
10.13 (2.56)
84.0%
21.49 (2.70)
Labor delivery control
28 (20)
2.6%
11.82 (4.22)
44.0%
17.72 (5.12)
and use of partogram
Episiotomy and repair
21 (15)
0.0%
3.87 (2.22)
7.0%
8.44 (4.24)
Postpartum Hemorrhage
25 (18)
0.0%
6.28 (3.22)
12.0%
13.12 (3.62)
Management
New Born Resuscitation
19 (13)
35.9%
12.05 (2.82)
65.0%
14 (2.88)
GLOBAL
11.1%
9.72 (1.68)
42.7%
15.26 (1.42)

at least 70

p*
p<0.002
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001

* Independent student’s t-test p<0.001
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Table 3. Means of systematic approach, completeness and proficiency in the OSCES, maximal score 5
Group 1 (n=39): Students Group 2 (n=43): Students
without skills lab training
with skills lab training
Stations
Global scores
Mean
Std. Deviation
Mean
Std. Deviation
p*
1. Taking blood
pressure

2. Pelvic
examination

3. Labor control

4. Episiotomy

5. Postpartum
hemorrhage

6. New born
resuscitation

Completeness
Systematic approach
Proficiency
GLOBAL
Completeness
Systematic approach
Proficiency
GLOBAL
Completeness
Systematic approach
Proficiency
GLOBAL
Completeness
Systematic approach
Proficiency
GLOBAL
Completeness
Systematic approach
Proficiency
GLOBAL
Completeness
Systematic approach
Proficiency
GLOBAL

2.87
3.00
3.00
2.96
2.85
2.97
3.15
2.99
2.36
2.10
2.18
2.21
1.15
1.56
1.33
1.35
1.92
1.97
2.46
2.12
3.18
3.10
3.28
3.19

0.732
0.827
0.795
0.726
0.745
0.707
0.540
0.595
0.628
0.754
0.721
0.619
0.432
0.598
0.577
0.459
0.739
0.778
1.315
.836
1.023
1.209
1.191
1.067

3.28
3.84
4.00
3.71
3.98
3.86
4.00
3.95
3.30
3.21
3.19
3.23
1.98
1.84
1.81
1.88
3.33
3.09
3.12
3.18
3.21
3.19
3.07
3.16

0.454
0.374
0.000
0.221
0.152
0.351
0.000
0.125
0.832
0.804
0.794
0.765
0.913
0.949
0.852
0.855
0.680
0.648
0.662
0.584
0.600
0.588
0.507
0.490

p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001
p<0.001

* Independent student’s t-test p<0.001
Table 4. OSCE results of the six obstetrical skills in two groups of students who passed their 5th year with
points (“weakest group”)
Sub Group 1.1 (n= Sub Group 2.1 (n=26):
24): Students without Students with skills
skills lab training.
lab training.
Stations
Pass
%
Pass
%
CI (95.0%)
Z
[-0.510;
Taking blood pressure
6
25%
12
46.2%
1.2620
0.087]
[-1.025;
Pelvic examination
0
0%
22
84.6%
5.7368
-0.667]
Labor delivery control and use
[-0.653;
0
0%
11
42.3%
3.2663
of partogram
-0.193]
[-0.152;
Episiotomy and repair
0
0%
1
3.9%
-0.0404
0.076]
Postpartum Hemorrhage
[-0.278;
0
0%
3
11.5%
1.1204
Management
0.047]
[-0510;
New Born Resuscitation
6
25%
12
46.2%
1.262
0.087]
[-0.559;
GLOBAL (mean)
2
8.3%
10
38.5%
2.1607
-0.044]
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70-85% of

p
0.2069
0.0000
0.0011
0.9677
0.2625
0.2069
0.0307
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Table 5. OSCE results of the six obstetrical skills in two groups of students who passed their 5th year with 85-100% of
points (“strongest group”)
Sub Group 1.2 (n= 15):
Sub Group 2.1
Students without skills (n=17): Students with
lab training
skills lab training
Stations
Pass
%
Pass
%
CI (95.0%)
Z
p
Taking blood pressure
5
33.3%
7
41.2%
[-0.475; 0.318]
0.0915 0.9271
Pelvic examination
0
0%
14
82.4%
[-1.067; -0.580] 4.3292 0.0000
Labor delivery control and
1
6.7%
8
47.1%
[-0.735; -0.072] 2.1421 0.0322
use of partogram
Episiotomy and repair
0
0%
2
11.8%
[-0.334; 0.098]
0.6403 0.522
Postpartum Hemorrhage
0
0%
2
11.8%
[-0.334; 0.098]
0.6403 0.522
Management
New Born Resuscitation
8
53.3%
16
94.1%
[-0.747; -0.069] 2.2498 0.0245
GLOBAL (mean)
2
13.3%
8
47.1%
[-0.693; 0.019]
1.6718 0.0946
strongest students there is a similar increase from 13.3%
to 47.1%.

Discussion
This is the first study in Ecuador to test a brief educational
intervention in undergraduate students to improve the
performance of perinatal skills which are important
to practice in rural Ecuador. It is also the first time that
educational benefits of a skills laboratory were evaluated
in this country. The results show that the first cohort
without skills laboratory training scored significantly less
(11%) than the second group with skill laboratory training
(43%). A significant increase was observed for the item
scores and for the global scores. The main conclusion
therefore is that the performance of these skills can be
significantly better when using training sessions in the
skills laboratory, compared to giving only master classes.
This positive effect of skills lab training was identified in
other studies in undergraduate and postgraduate students
[17,18,24-27].
It is obvious that the students have to be familiar with
these perinatal skills previous to the internship and rural
compulsory year. In the traditional curriculum without
the skills lab, the students are not exposed to these skills
during the clinical attachments [28,29].
The implementation of skills lab training facilitates the
acquisition and maintenance of obstetrical skills that are
needed in the rural year [18,30]. The students can practice
skills repetitively with no inconvenience to patients or risk
to their safety [14,26,29]. It allows last year students to
face the patient with certainty and confidence in the real
context of rural medicine practice [31-34].
In Ecuador there are only a few experiences using
manikins in interactive workshop and skills training
in obstetrics. One of these is the Advance Life Support
in Obstetrics–ALSO® Course implanted in Ecuador
since 2003 [35]. In the faculty, the results of this study
support the need to have a broader spectrum of training
and assessment methods in the curriculum, especially in
reference to judgment of professional services done by
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a successful physician [36]. Curriculum changes have
to be made to improve the student’s competence. This
emphasizes in make explicit the clinical skills curriculum
to provide the opportunity for the student to master it [9].
Training needs should be related to country morbidity and
mortality causes, and the required standard practice for
graduates focused on outcomes [18,37-39]. Faculty staff
and officials may be urged to chance old curricular habits
using objective findings about their students [15,16,40].
The review of group performances in an OSCE is helpful
in demonstrating to the faculty the areas of weakness in
the educational program [32].
There is no significant difference between the results
of the OSCE evaluation and the promotion grade of the
students. The effect of the intervention seems to be greater
in the weakest group, but the power is too low to compare
both groups statistically. It is known that the best predictor
of effectiveness is the mental ability and that clinical
performance is not generally predicted by academic
scores. We did not research on the empathy and motivation
to be a doctor as factors that predict clinical and academic
success [41]. Learned information is quickly lost down
without practice. The courses given do not follow the same
curricula in the traditional classes [42]. It could be another
factor. Future research is needed to evaluate the impact of
this course on successful and unsuccessful students.
Further research is necessary to evaluate students’
perceptions of this kind of training and evaluation. During
the final meeting some students gave feedback and they
are satisfied with the OSCE. As mentioned by others,
the students felt that they need more skills training to
function better in the rural areas [30]. It is well known
that the OSCE examination results in improved feedback
to students and staff [31]. Also is necessary to evaluate
the retention of the skills improvement in a period of time
and another aspects as the correct documentation after the
event, team working, communication, interdisciplinary
relationships [26,38].
The improvement of these skills may help to reduce
Ecuador´s maternal mortality ratio that has been
Curr Pediatr Res 2017 Volume 21 Issue 2
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stabilized around 50 per 100,000 live births and it´s first
cause of maternal mortality: postpartum hemorrhage,
which is in the 8th position compared with Latin
American countries (from less to more) and more than
10 times as frequent as compared to European countries
like Belgium [20,43].
Limitations of the Study
A limited number of skills were tested using an OSCE.
This is still not an “in the field” situation and the real effect
of the use of obstetrical skills during the rural years of
the graduates needs to be assessed in the rural practices
themselves.
It is unlikely that information was shared between the
subsequent group’s students or even if it was, that it had no
significant effect on scores during the two days evaluation
[32]. It was the first time that the observers were scoring an
OSCE, although they were trained before, this could lead
to a bias in the students’ evaluation. Also the observers
were different in the two groups. However, other studies
show that senior clinicians and faculty are reliable for the
evaluation of clinical competences [17]. The use of fixed
scoring lists and the standardisation of the OSCE stations
have limited the possible bias.
Implications for other Medical Schools in Mid Income
Countries
The results of this study are from a private University
located in the southeastern part of Ecuador with a limited
number of medical students. In this university, the skills
lab was established successfully based on the findings of
this report. More studies and also incentives are needed to
implement skills lab training in other universities.
Tran mentioned that to improve the skills lab it is
necessary to integrate it into the existing curriculum, to
increase time allocated for training certain skills, to ensure
models/manikins are appropriate for the training, and to
reconsider the requirements of students for each skill in
the OSCE [18].
A possible problem when other faculties want to implement
a skills lab are, among other, personal commitment of
one or two faculty members that engage in the project,
available faculty time and allocation of premises [32].
However, worldwide innovative teaching methods are
being implemented and medical school in these countries
should be aware of this [44,45].
In South Africa the Health Department is trying to train
in-service the existing health workers to equip them with
skills to render the required service needs. It remains the
question for the recent graduates, what their outcomes
should be [46].
It is necessary to take into account that the undergraduate
students still need regular training after their graduation to
maintain the obstetrical skills competences, more if they
will work in rural places [26].
Curr Pediatr Res 2017 Volume 21 Issue 2

Conclusion
Introducing perinatal skills training resulted in an
important increase of skills in the students, compared to
the basis master classes only [25]. The training in the skill
laboratory and OSCE evaluation is a favorable area for
the development of medical education in Ecuador and
other mid-income countries. A skills laboratory proposes
a space for students to develop their skills and to receive
an objective assessment [18].
The culture in our faculty towards more hands on training
increases. Perinatal skills are only one part of skills needed
in the rural practice. The challenge is to implement clinical
skills of other domains in a skills laboratory setting.
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