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Abstract

Objectives: To evaluate and compare the vaginal delivery (VD) and postpartum hemorrhage (PPH) skills of skilled-birth attendants
(SBAs).

Methods: A post-intervention simulation study was conducted in rural Rwanda with two separate groups of SBAs 30 months (Group
1) and 18 months (Group 2) after the initial simulation training. Participants were scored on communication, evaluation, and management
skills. SBA-confidence levels were assessed using a survey. Two-sample t-test was used to compare total sKkills scores and confidence levels.
Pearson’s chi-square was used to compare passing scores = 60% correct.

Results: Twenty-six SBAs participated in the study; 14 in Group 1 and 12 in Group 2. The overall mean score was 72.9% for VD and 57.7%
for PPH. Group 2 scored higher than Group 1 on VD simulation skills (84.5% vs. 59.6%, p= 0.03). Overall, pass rate was 62% for VD and 33%
for PPH. VD simulation pass rate was higher for Group 2 than Group 1 (80% vs. 33%, p=0.04). There was no difference in the PPH simulation
pass rate and in confidence levels.

Conclusion: Passing rates were low. VD performance was greater 18 months after initial training compared to 30 months later while
confidence levels were similar

Synopsis

Skilled-birth attendants’ postpartum hemorrhage skill simulation pass rate was low. Vaginal delivery performance was greater one year
compared to two years after training.

Keywords: Simulation training; Skilled-birth attendants; Rwanda; Vaginal delivery; Postpartum Hemorrhage

Abbreviatations: WHO: World Health Organization; ICM: International Confederation of Midwives; FIGO: Federation of Gynecology and
Obstetrics; SBAs: Skilled Birth Attendants; PPH: Postpartum Hemorrhage; VD: Vaginal Delivery

Introduction

The World Health Organization (WHO), International the immediate postnatal period, and in the identification,

Confederation of Midwives (ICM) and International Federation
of Gynecology and Obstetrics (FIGO) advocate for the presence
of skilled birth attendants (SBAs) at every birth with the goal of
reducing both maternal and newborn morbidity and mortality
[1]. SBA is a healthcare professional proficiently trained “to
manage normal (uncomplicated) pregnancies, childbirth and

management and referral of complications in women and
newborns” [1]. In developing countries, SBA-attended deliveries
increased from 56% in 1990 to 68% in 2012 [2]. Despite this
effort, maternal mortality remains high, with an estimated 303
000 women dying in 2015. Most of these deaths are preventable
and the majority occurred in low-resource settings [3].
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In both high- and low-resource settings, simulation-based
training is becoming a useful method of training healthcare
providers in obstetrics and might prevent many of the maternal
deaths [4]. “Helping Mothers Survive Bleeding After Birth”
validated the use of a simulation training and showed immediate
increase in knowledge, skills and confidence of healthcare
workers in Tanzania [5]. Simulation training has successfully
been used to train healthcare providers in Rwanda in obstetric
emergencies. Homaifar etal. [6] showed practical skills retention
by medical students in Rwanda after training. Nathan et al. [7]
showed immediate improvement and subsequent retention
of postpartum hemorrhage skills by generalist physicians in
rural Rwanda. However, in rural Rwanda, nurses are frontline
in the management of vaginal deliveries. They are essential in
recognizing obstetrical complications, such us obstructed labor
and postpartum hemorrhage.

Rwanda has made tremendous progress in maternal
health with a decrease in maternal mortality ratio from 567
in 2005 to 290 per 100 000 live births in 2015, corresponding
to a 6.7% annual rate of reduction. Post-partum hemorrhage
and obstructed labor are the leading direct causes of maternal
death in Rwanda, accounting for 22.7% and 12.3%, respectively,
of all cases [8].
maternal near misses at the district level in Rwanda [9]. Rwanda
has 1 midwife per 8,600 births, a ratio far below the WHO
recommendation of 1 SBA to every 175 pregnant women [10].
Their ability to quickly escalate care and provide the necessary
prompt interventions is paramount to preventing mortality. For
such reason, periodic skills evaluation with subsequent relevant
education and training is necessary to maintain and enhance
their skill set. Thus, the primary objective of this study was to

Additionally, hemorrhage accounts for 57% of

evaluate the vaginal delivery (VD) and postpartum hemorrhage
(PPH) skills of rural skilled-birth attendants (SBAs). The
secondary objectives were to compare the VD and PPH skills
of SBAs who previously participated in a simulation training in
2013 versus those who participated in 2014.

Materials and Methods

A simulation-based study was conducted in the Western
Province of Rwanda with two convenient groups of SBAs who
previously underwent a didactic and simulation training. The
initial education training program, composed of
on normal labor and delivery and obstetric hemorrhage, was
immediately followed by a simulation-based training of vaginal
delivery (VD) and postpartum hemorrhage (PPH) utilizing the
same scenario used in this study. A repeat simulation exercise to
assess their communication, evaluation, and management skills
in VD and PPH was conducted in September of 2015. The time to
follow-up was 30 months for Group 1 and 18 months for Group.

didactics

The study protocol was approved by the ethics committee
of the University Teaching Hospital of Kigali, University of
Rwanda. The research was deemed exempt from full review
by the Institutional Review Board of the Albert Einstein
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College of Medicine, NY, USA. All participants provided written
informed consent to participate before the study began. Prior to
beginning the simulation exercises, the participants completed
both demographic and confidence questionnaires. The
confidence questionnaire used five-point Likert scale to assess
the participants’ confidence in their own vaginal delivery and
postpartum hemorrhage knowledge and management skills.
The participants then individually completed a simulated vaginal
delivery and postpartum hemorrhage exercise. A local actress
portrayed a “patient,” a actor portrayed a “nurse,” and a Rwandan
obstetrics and gynecology resident physician assessed each
participant’s performance. The “patient” sat crossed-legged,
fully clothed on the bed, and had a mannequin pelvis in front of
her at her feet. The “patient” and the mannequin appeared to
be one “person” as local fabric covered her waist down to the
mannequin. The “patient” controlled the release of blood from
under the fabric.

The rater completed a skills-based checklist that was used to
assess the performance of each participant during the simulation
while blinded to the participants’ group assignment. Simulation
exercises were performed in Kinyarwanda, one of the official
languages of Rwanda, which is spoken by most native Rwandan.
Tasks completed during the exercise, such as “obtaining vital
signs” or “placing an intravenous catheter” were verbalized
while the participant acted as if they were performing such tasks.
Bimanual compression and uterine massage were performed
directly on the mannequin. After completing the hands-on
simulation skills, each participant received relevant feedback
and had the opportunity to practice and perfect targeted skills.
Subsequently, all participants participated in a hands-on vaginal
laceration repair workshop and a didactic session on postpartum
hemorrhage.

Skills were categorized into three performance areas:
communication, evaluation, and management. Tasks completed
correctly received one point each. Tasks not performed or
performed incorrectly received zero points. The total skill
scores were calculated by adding the points achieved during the
exercises. A passing total skill score was set at = 60% correct.
Total skill scores were compared using two-sample t-test and
passing skills cores were compared using Pearson’s chi-square
test. SBA-confidence survey results were compared using two-
sample t-test. Statistical analyses were performed using SAS/
STAT version 9.3 (SAS Institute, Inc., Cary, NC) and p<0.05 was
considered statistically significant.

Result

A total of 26 SBAs participated in the study. Fourteen
participants were in Group 1 (54%) and12 (46%) were in
Group 2. Table 1 depicts the demographic characteristics and
prior experience between the two groups of participants. The
demographics and prior experience were statistically similar
between the two groups, except that Group 2 reported working
more years as a maternity ward nurse (p <0.007).

How to cite this article: Verénica M P, Denis R, John G, Stephen R, Xianhong X, Peter S B, et.al. Vaginal Delivery and Postpartum Hemorrhage
Simulation Skills and Confidence Level of Skilled-Birth Attendants in Rural Rwanda. J Gynecol Women'’s Health. 2018: 11(2): 555809.


http://dx.doi.org/10.19080/JGWH.2018.11.555809

Journal of Gynecology and Women’s Health

Table 1: Demographic characteristics and prior experience between groups (n=26).

Variable Group 1* 2013 Participants (N=14) Group 2* 2014 Participants (N=12) P Value
Female 10 (77) 10 (83) 0.65
Male 4 (29) 2(17)
A2 nurseb 8(57) 7 (64) 1
A1l nursec 6 (43) 4 (36)
Workplace
Health post only 4(29) 0(0) 0.15
Health center only 7 (50) 8(67)
Health post and health center 3(21) 2(17)
Health center and hospital 0(0) 2(17)
Years as a labor and delivery nurse 5(3-7) 7 (7-11) 0.07
Number of deliveries as a midwife 355 (140-543) 300 (130-512) 0.93
Number of deliveries past 6 months 22 (12-32) 30 (18-35) 0.19
Referrals made in the last 6 months 7 (4-12) 12 (10-25) 0.05
Participants th encot}nterec.l l?leeding since 14 (100) 11 (92) 0.46
last simulation training
Number of times have encountered PPH 2(1-3) 1(1-2) 0.15
Number of times have transferred patients 1(1-2) 1(1-2) 0.92
@Data are median (interquartile range) or n (%) unless otherwise specified
®A2 nurse completed seven years of secondary school training with a focus in nursing
°A1 nurse completed an additional three years of higher education.
Table 2: Simulation Performance during vaginal delivery (VD) and postpartum hemorrhage (PPH).
All Participants (N=26) Group 1 2013 Participants (N=14) | Group 2 2014 Participants (N=12)
Mean % (SD) Pass %?* Mean % (SD) Pass %? Mean % (SD) Pass %? p-value®
Total VD simulation 72.9 (5.14) 62 59.6 (5.47) 33 84.5 (4.23) 80 0.03
VD communication 73.0 (1.50) 81 60.0 (1.60) 75 88.0 (1.07) 90 0.03
VD evaluation 50.0 (3.48) 42 37.8 (3.73) 25 59.3 (2.69) 60 0.03
VD management 68.4 (1.17) 69 65.0 (1.22) 67 72.0 (1.17) 70 0.5
S'Ii‘?rfilleilipoljl 57.7 (3.55) 38 51.3(3.74) 33 61.6 (3.50) 30 0.22
Commii?cation 80.7 (0.76) 92 77.7 (0.98) 83 86.7 (0.52) 100 0.45
PPH evaluation 58.1(1.77) 50 56.3 (1.88) 50 0.55 (1.84) 30 0.9
PPH management 48.5 (2.16) 35 36.5 (1.93) 25 58.6 (2.00) 40 0.05

aCriterion reference pass score is 260% correct answers

P-value for passing skills scores compared using Pearson’s chi-square test n, number; SD, Standard Deviation

The mean total skill score on the VD simulation was 72.9%
for all participants (Table 2). Compared to Group 1, Group 2
obtained a significantly higher VD simulation skills mean score
(84.5% vs. 59.6%, p = 0.03). The mean performance score for
all participants was highest in the communication performance
area (73.0%), followed by the management (68.4%) and
evaluation (50.0%) areas. Sixty two percent of participants
received a passing total skill score on the VD simulation exercise.
Compared to Group 1, Group 2 obtained a statistically significant
higher pass rate (80% vs. 33%, p=0.04).

The mean total score on the PPH simulation skills was 57.7%
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for all participants. Compared to Group 1, Group 2 had a higher
PPH simulation skills mean score, but this was not statistically
significant (61.6% vs. 51.3%, p=0.22). The mean performance
score for all participants was highest in the communication
performance area (80.7%), followed by the evaluation (58.1%)
and management (48.5%) areas. The PPH simulation pass rate
for all participants was 33%. There was no difference in the PPH
simulation pass rate between the two groups (30% vs. 33%,
p=1.00). The response rate for the confidence questionnaire
was 100%. There was no difference in the mean SBA-confidence
scores between the two groups (Table 3).
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Table 3: SBA confidence in knowledge and management of vaginal delivery (VD) and postpartum hemorrhage (PPH).

. . & . . &
Simulation questions All Participant s® (n=26) Group 12013 Participant s Group 2 2014 Participant s P value
(n=14) (n=12)
[ know how to perform a
3.46 (0.95) 3.67 (0.89) 3.30 (1.16) 0.41
NSVD
I feel comfortable
performing NSVD 3.12 (1.07) 3.33(0.78) 3.10 (1.29) 0.61
I know how to assess
cervical dilation 3.77 (0.86) 3.58 (0.79) 3.80 (0.92) 0.56
I feel comfortable
assessing cervical dilation 3.88(0.82) 3.58 (0.79) 4.10(0.74) 0.13
I know how to assess
cervical effacement 3.54 (1.14) 3.67 (0.98) 3.40 (1.17) 0.57
I feel comfortable
assessing cervical 3.46 (1.10) 3.42 (0.90) 3.60 (1.17) 0.68
effacement
I know how to assess the
fotal station 3.58 (0.90) 3.58 (1.00) 3.60 (0.70) 0.97
I feel comfortable
assessing fetal station 3.50 (1.07) 3.67 (0.89) 3.50 (0.97) 0.68
I know how to recognize
when a labor is prolonged 3.96 (1.08) 3.83(0.94) 4.20(0.92) 0.37
I feel comfortable
recognizing when a labor 4.08 (0.93) 3.92 (1.00) 4.20(0.92) 0.50
is prolonged
I know how to deliver the 4.00 (0.75) 3.92 (0.79) 4.20 (0.79) 0.41
placenta
I feel comfortable
delivering the placenta 4.00 (0.80) 3.92 (0.90) 4.20 (0.79) 0.45
I know how to manage a pt
w/ PPH 3.35(0.85) 3.25(0.97) 3.50 (0.85) 0.53
I feel comfortable
managing a pt w/ PPH 3.31(0.97) 3.50 (1.09) 3.20(0.92) 0.50
I know how to estimate
blood loss 3.46 (1.03) 3.42 (0.90) 3.60 (1.07) 0.67
I feel comfortable
estimating blood loss 3.42 (1.06) 3.42(0.90) 3.50 (1.18) 0.85
[ know how much blood 3.92 (0.93) 3.83 (1.03) 4.00 (0.94) 0.70
loss is an emergency
I don’t believe in my
capacity to use the 2.23 (1.34) 2.25(1.29) 2.20 (1.48) 0.93
emergency medication

aValues are given as mean (SD) unless indicated otherwise

bConfidence measures were assessed using a 5-point Likert scale, where 1 = uncomfortable and 5 = extremely comfortable.

Discussion

This follow-up simulation study conducted with SBAs in
rural Rwanda showed that more recent training is associated
with higher simulation scores. Overall, Group 2, with a follow-up
time of 18 months, obtained higher simulation scores than Group
1, whose follow-up time was 30 months. To our knowledge, this
is the first published practical simulation evaluation of SBA skills
in the areas of vaginal delivery and postpartum hemorrhage in
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Rwanda that compares these skills based on two previous years
of simulation training. Our study provides new insight on the
effectiveness and optimal interval of simulation training in low-
resource areas.

The SBAs obtained higher mean scores and passing rate
during the vaginal delivery simulation skills than during the
postpartum hemorrhage simulation exercise. The postpartum
hemorrhage simulation passing rate was low, a result similar to
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those of Nelissen et al. [11] and Homaifar et al. [6] both of whom
showed alow pass rate on a simulation skills test of learners after
training. The pass rate likely reflects the level of competence of
the participants. However, the ability of the skills checklist and
the rater to accurately measure competency has not been studied.
Other factors, such as timing between training sessions, limited
experience with simulation, and the competency of previous
facilitators could have influenced participant performance.

It is less likely that the participants confidence level affected
their performance. They reported to be overall confident in
and comfortable with both their VD and PPH knowledge and
managementskills. Thisstudy did notassess how their confidence
changed overtime. Still, it found no statistically significant
difference in confidence levels between those who previously
underwent simulation training and education in 2013 versus
those who participated in a similar training education in 2014.
The study was not powered to assess the relationship between
confidence levels and performance in the stimulation training.
However, confidence levels do not appear to correlate with skills
in obstetrics. Siassakos et al. [12] found no relationship between
simulation performance and skill attitude. Nelissen et al. [11]
showed that the increase in confidence of learners after training
did not match the lack of improvement in their skills. Nathan et
al. showed that confidence level decreased over time although
skills were retained [7].

A strength of our study is that the participants were all
nurses. They provide a good representation of the population of
SBAs that manage labor and delivery and are first to encounter
postpartum hemorrhage events in rural areas that necessitate
prompt and appropriate management. Simulation participants
of previously published studies in obstetrics have been either
heterogeneous or focused on either generalist physicians or
medical students. The nurses in our study possessed vast
differences in clinical experience, volume and exposure to
vaginal deliveries and postpartum hemorrhage, which likely are
confounding variables in this study. However, such differences
are inevitable and reflect the real world of SBAs. The fact that
our study assessed competency long after the initial training
is also a strength. This extended time period from training to
repeat testing allowed SBAs to practice their skills and have
more real-life experience with vaginal deliveries and postpartum
hemorrhage.

Our study was limited by the number of participants,
restricting the comparisons between groups. Without the
participants’ baseline skills, we were neither able to assess
skills retention nor determine if Group 2’s additional years as
labor and delivery nurses provided the group with additional
obstetrical skills, which could have led to better performance
in the simulation. Moreover, this simulation was carried out in
one region of Rwanda, limiting its generalizability. Importantly,
our study was not randomized and instead was based on a
convenient sample of willing participants who benefited from
the education and training that followed the formal practical
simulation evaluation.
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Conclusion

The passing rate for postpartum hemorrhage simulation was
low, which may indicate a need for more education and training
of SBAs. The practical vaginal delivery skill set of SBAs in rural
Rwanda appear to be greater 18 months after initial training
compared to 30 months later, but confidence levels were the
same. In the future, attempts should be made to randomize
subjects to sessions and determine the optimal interval training.
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