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Abstract

Background: Since 2006, Burkina Faso has subsidized the cost of caesarean sections to increase their accessibility.
Caesareans are performed by obstetricians, general practitioners, and nurses trained in emergency surgery. While the
national caesarean rate is still too low (only 2 % in 2010), 12 to 24 % of caesareans performed in hospital are, in fact,
not medically indicated. The objective of this study is to evaluate the effectiveness and analyze the implementation of
a multi-faceted intervention to lower the rate of non-medically indicated caesareans in Burkina Faso.

Methods: This study combines a multicentre cluster randomized controlled trial with an implementation analysis in a
mixed-methods approach. The evidence-based intervention will consist of three strategies to improve the competencies
of maternity teams: 1) clinical audits based on objective criteria; 2) training of personnel; and 3) decision-support
reminders of indications for caesareans via text messages. The unit of randomization and of intervention is the public
hospital equipped with a functional operating room. Using stratified randomization on hospital type and staff
qualifications, 11 hospitals have been assigned to the intervention group and 11 to the control group. The intervention
will cover 1 year. Every patient who delivered by caesarean during a 6-month period in the year preceding the
intervention and the 6 months following its end will be included in the trial. The change in the rate of non-medically
indicated caesareans is the main criterion by which the intervention’s impact will be assessed. To analyze the intervention
process, a longitudinal qualitative study consisting of deliberative workshops and individual in-depth interviews will be
conducted. The target outcome is a 50 % reduction in the rate of non-medically indicated caesareans.

Discussion: This study will provide evidence regarding the effectiveness of a multi-faceted intervention for
reducing non-medically indicated caesareans in a low-income country. By combining qualitative and quantitative
methods, the study’s findings will allow understanding the factors that could influence the intervention process
and ultimately the intended outcomes.

Trial registration: The DECIDE trial is registered on the Current Controlled Trials website under the number
ISRCTN48510263 on January 28, 2014.
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Background

In Burkina Faso, although the national caesarean rate
increased from 0.7 % in 2003 [1] to 2 % in 2010 [2], it
remains well below the minimum rate of 3 % required to
meet the needs [3]. The institutional caesarean rate has
risen steadily since the introduction of a policy to subsidize
emergency obstetric care in 2006, which significantly in-
creased access to caesareans [4]. Under this policy, caesar-
ean costs are subsidized up to 80 % (100 % in some
districts) and transportation is fully funded between pri-
mary health centres and referral hospitals, where caesareans
are performed. Similar policies have led to very high institu-
tional caesarean rates in other sub-Saharan countries [5]. In
fact, according to Burkina Faso’s Ministry of Health, the
rate surpassed 40 % in some hospitals in 2013 [6]. Research
has shown, however, that between 12 and 24 % of caesar-
eans in that country are not medically indicated [7, 8].

In Burkina Faso, as in many African countries, ex-
cessive caesarean rates in some hospitals have been
attributed to limited training and knowledge of personnel
[7, 9]. In those facilities, it is not only obstetricians who
assess indications for caesareans, but also general prac-
titioners and nurses trained in emergency surgery (a
6-month training program involving 1 month of the-
oretical courses and a 5-month practicum in surgical
and obstetric emergencies).

While greater access to caesareans is a necessity in
countries where the national rate is below 10 % [10], it is
imperative that quality improvement programs be imple-
mented at the same time to prevent excessive and
inappropriate increases in caesarean rates [11]. High
rates of non-medically indicated caesareans (NMIC) are
associated not only with adverse health outcomes for
mothers and infants, but also with high public spending
on health, presenting equity and efficiency challenges for
low-resource countries [12—19].

Various strategies for reducing the proportion of NMICs
have been tested and evaluated: 1) obtaining a second
opinion on the indication for a caesarean before proceed-
ing [20]; 2) encouraging normal, midwife-assisted deliver-
ies outside the hospital [21, 22]; 3) establishing guidelines
based on recommendations of professional associations
[23, 24]; and 4) auditing indications for caesareans and
providing feedback to health professionals, combined with
instituting best practices for managing labour and per-
forming caesareans [25]. A meta-analysis of 10 random-
ized controlled trials in high-income countries showed a
19 % reduction in caesarean rates using one or a
combination of the different approaches cited above.
The most effective strategies were clinical audits with
feedback (RR=0.87; 95 % CI=0.81, 0.93), continuous
quality improvement strategies (RR = 0.74; 95 % CI =0.70,
0.77), and multi-faceted interventions combining several
approaches (RR = 0.73; 95 % CI = 0.68, 0.79) [26, 27].
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Furthermore, the use of SMS (Short Message Service)
technology appears to have a positive, and less costly,
impact on the continuing education of healthcare pro-
viders in sub-Saharan Africa [28—30]. Indeed, studies on
its use have shown SMS is easy to implement and pro-
duces positive results in terms of improved knowledge
and practices among health professionals in different
contexts [31-33].

While the results of randomized controlled trials in
high-income countries are encouraging [25], we found
no evidence that these interventions, whether alone or
in combination, are effective in reducing NMIC rates in
low- or middle-income countries.

The objective of the DECIDE (Appropriate deci-
sion for caesarean section in Burkina Faso) trial is to
evaluate the effectiveness and understand the imple-
mentation of an intervention combining three pote-
ntially effective approaches for reducing NMIC rates:
1) training in best practices during labour and deliv-
ery to favor vaginal delivery for low-risk women; 2)
clinical audits based on objective criteria for the
main indications for caesareans; and 3) SMS-based
reminders to support decisions regarding clinically
indicated caesareans.

Hypotheses

Our main hypothesis is that clinical audits in healthcare
facilities, combined with training and decision-support
reminders to health professionals, will help reduce the
NMIC rate by at least 50 %.

Our secondary hypotheses are that the intervention
will improve: 1) health professionals’ knowledge; 2) the
quality of caesareans; and 3) maternal and perinatal
outcomes.

Regarding implementation, we posit that health
workers will both appropriate and appreciate all three
components of the intervention, and that any heterogen-
eity in results will be explained by the specific contexts
of the different hospitals [34, 35].

Methods

Study design

This is a multicentre cluster randomized controlled
trial of a complex intervention combined with an
implementation analysis. To understand the reasons
underlying the intervention’s effectiveness (or lack
thereof), the heterogeneity of its effects, and role of
context, it is essential that effectiveness and imple-
mentation (including fidelity) be analyzed together
[36, 37]. This is a fundamental approach in oper-
ational research in the health field [38, 39]. To
avoid contamination bias between clinicians in the
same service, the unit of randomization and inter-
vention is the hospital.
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Inclusion and exclusion criteria

A hospital was eligible for the trial if it had a functional
operating room and had performed at least 200 caesar-
eans in 2012. Twenty-two public hospitals were included
in the trial between May and June 2014, out of a total of
24 eligible hospitals (91.6 %). Two university hospitals
were excluded due to the high number of personnel in
training. The 22 hospitals in the trial are representative
of Burkina Faso’s current health system, spanning the
full range in terms of context (urban versus rural), level
of care (district and regional hospitals) and qualifications
of health personnel. This process thus guaranteed a
certain external validity of the results.

The intervention directly targets health professionals
who provide obstetric care in the participating hospitals,
while indirectly targeting the women giving birth there.
The health professionals have been trained in the man-
agement of labour and delivery, with some also trained
to perform caesareans. All health professionals involved
in managing deliveries in their institutions were included
in the study (n=978). This total consisted of obstetri-
cians and gynaecologists (1 =39), general practitioners
(n = 32), physician anaesthetists (n = 3), nurses (n = 463),
and midwives (n=441). Maternity services personnel
who were not involved in obstetric care in the labour
room were excluded from the trial (1 = 446).

The first 100 women with caesarean deliveries in the
22 hospitals during a 6-month period in the year preced-
ing the intervention (May 2 to November 2, 2014) were
included in the study. The first 100 women with caesar-
ean deliveries in the 6 months following the end of the
intervention will also be included. As the intervention
will last 1 year, the pre- and post-intervention data
collection periods will cover the same months of the
year to avoid any seasonality bias. Women whose caesar-
eans were performed in another hospital and who were
subsequently transferred to a participating hospital will
be excluded from the study.

Activities in the intervention group

The activities will be conducted from May 2015 to April
2016. The sequence of activities over the 12 months will
be directly focused on developing local leadership and
strengthening the obstetric teams’ capacities. To achieve
this goal, the intervention will be implemented in sev-
eral stages. Figure 1 shows the logic of the interven-
tion [40-42].

The intervention will begin with the training of local
trainers on: 1) evidence-based standards for the manage-
ment of labour, the reasoning used to diagnose the main
indications for caesareans, and the quality of the surgical
procedure; and 2) conducting clinical audits of indi-
cations for caesareans based on objective criteria (cri-
teria-based clinical audits, CBCA). The trainers will
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create CBCA teams in their own hospitals and will
organize training for obstetric teams on best practices.
With a view to sustainability, no financial incentive will
be given to local trainers or to health professionals who
undergo the training in the intervention hospitals. The-
reafter, decision-support reminders of evidence-based
criteria for diagnosing the main indications for caesar-
eans, conveyed via SMS, will be used to supplement
the staff training.
The intervention consists of five stages:

1) Training the trainers: The local trainers are the
chiefs of maternity services in the intervention
hospitals (one physician per hospital). In May 2015,
the trainers attended a 3-day training session led by
two experts from the Society of Gynaecologists and
Obstetricians of Burkina (SOGOB). The training was
based on the WHO guidelines for managing compli-
cations of pregnancy and childbirth [43] and clinical
decision algorithms that had been developed as part
of this study (see Additional files 1, 2, 3, 4, 5 and 6).
The session included 2 days of training on: 1) the
diagnostic reasoning involved in identifying the
main indications for caesareans (previous caesarean,
prolonged/obstructed labour, pre-eclampsia/eclampsia,
foetal distress); 2) the quality of the surgical procedure;
and 3) the decision algorithms validated by the
experts. A third day was allocated to training on
conducting CBCAs.

2) Establishing and training a multidisciplinary audit
commiittee in each intervention hospital: Setting up
these CBCA committees (consisting of physicians,
midwives, nurses, and administrators) will involve:
a) identifying and training people who will be
responsible for collecting data on caesareans; and
b) training committee members on how to
conduct CBCAs.

3) Setting up the audit cycle: In each intervention
hospital, the audit committee will implement
CBCAs according to the approach proposed by
WHO [44]. Monthly audit meetings are
recommended to analyze the caesareans performed
in the health facility. A caesarean audit guide
prepared as part of this study (see Additional file 7)
will be distributed to each audit committee member.
It describes the steps involved in conducting an
audit, from preparation all the way to closing the
session, offers proposals regarding the roles of
the different actors involved in the process, and
suggests various media and data sheets needed to
conduct audits.

4) Training of maternity teams on best practices: The
local trainers will train the maternity teams in each
hospital. First they will assess the needs for training
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in best practices. Then they will organize four

5) Decision-support reminders: Health professionals will

training sessions on best practices (one session
for each of the four main indications) during the
intervention period. The trainers will select the
topics based on areas in need of improvement,
as identified in the audit meetings. As such,

the content will be tailored to local contexts

and situations.

receive weekly decision-support reminders regarding
diagnostic reasoning and the relevance of indications
for caesareans. This strategy will be applied from the
moment best practices training begins and audits are
conducted, all the way to the end of the intervention
period. The reminders will be sent on workdays, in
the afternoons, via SMS messages. Once a week,
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each health professional will receive a clinical
recommendation (see Additional file 8) on the
diagnostic reasoning regarding the selected caesarean
indications (previous caesarean, prolonged/obstructed
labour, pre-eclampsia, eclampsia, foetal distress).
Diagnostic reasoning criteria were established from
the reference documents that were used for training
and validated by expert consensus.

Control group
No intervention is planned for the control group as part
of this project.

Implementation analysis

The intervention has been carefully planned and is
evidence-based, but to be effective it must be correctly
implemented [45]. Thus, we will need not only to verify
implementation fidelity but also to understand its process.
To do this, we will use a two-pronged strategy.

The first component, implementation monitoring, will
involve monitoring and facilitating implementation of
the intervention’s different steps. Monitoring will be
done via quarterly visits to each intervention hospital in
which the following criteria will be assessed: a) training
schedule respected and attendance list available; b) deci-
sion algorithms available; ¢) schedule of audit meetings
respected and attendance list available; d) audit recom-
mendations implemented; and e) decision-support SMS
message system functional.

We will inventory all training provided to staff in the
maternity services of the hospitals being monitored
(topics, content, number of participants and their pro-
files, duration, organizer). This information will be re-
corded on a training census form in collaboration with
the chiefs of maternity services. We will also document
any movement of personnel from the intervention group
to the control group.

The qualitative component will consist of four stages
(see additional file 9):

1) Analysis of the pre-intervention situation
This analysis is focused on NMIC rates and their
inter-hospital variability. In the train-the-trainers
workshop, information on overall NMIC rates and
their variability among hospitals (anonymized) was
presented to solicit the perceptions of the group as
a whole (n =1, 11 participants) and then of each
participant in individual interviews (n = 11).

2) Analysis of the implementation of the intervention
For this, 3 months after the train-the-trainers
workshop at the start of the intervention, the
analysis of the overall findings of the study on
caesareans and on variations in NMIC rates will
be repeated using data collected from groups and
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individuals (n = 22), i.e., two persons per hospital
who decide on caesareans and did not attend the
first workshop. Then, in months 6 and 12 of the
intervention and in each hospital (n = 11), we
will conduct group discussions, as well as
non-participant observation of an audit committee
meeting and interviews with two health professionals
who decide on caesareans (n = 22). The health
professionals’ views on the relevance and
effectiveness of the intervention strategies will
be collected, as well as their opinions regarding
the various factors that could influence, either
positively or negatively, the intervention process
and ultimately the intended outcomes.

3) Analysis of events in the control group
For this analysis, group discussions with the
maternity teams of each control hospital are
planned for the 12th month of the intervention.
These discussions will focus on NMIC rates and
their variability among the hospitals. A summary
will also be prepared of any significant events that
have occurred in the maternity service over the
intervention period, especially any training
provided to health professionals. The aim is to
take into account any event that might influence
the key indicator of the intervention’s impact.

4) Analysis of the potential for transferring the

intervention outcomes to other contexts

Individual interviews will be conducted with key
stakeholders (health professionals, trainers, and the
principal investigator) using an analytical framework
developed specifically for this purpose [46].

Assessment criteria
These criteria were measured for a 6-month period
(May 2—November 2, 2014) preceding the intervention
year and will be measured again in the 6 months follow-
ing the end of the intervention, corresponding to the
same months of the year.

The primary assessment criterion is the NMIC rate.

We conducted a literature review to discern the diagnos-
tic reasoning underlying evidence-based indications for
caesareans. The four main indications for caesareans in
Burkina Faso are: previous caesarean, prolonged/obstructed
labour, pre-eclampsia, and acute foetal distress. In the 22
participating hospitals in the pre-intervention study, these
four indications accounted for 76 % of all caesareans
performed. The relevant references [47-70] were consulted
and used to generate a provisional list of good practice
criteria. Preference was given to evidence obtained through
randomized controlled trials, considered the most rigorous.
The provisional list of criteria was sent to 16 international
and national experts (gynecologist-obstetricians, midwives,
and a public health physician, see Additional file 10). The
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experts gave their opinions on the relevance of each criter-
ion and proposed others. The criteria retained were those
validated by at least two-thirds of the experts. We then
developed clinical decision trees (algorithms) for managing
the four main indications for caesareans and derived the
criteria for NMIC.

The NMIC criteria are presented in Table 1. For each
indication, all the criteria are considered simultaneously.
A caesarean is judged to be non-medically indicated
when all the criteria are met or when they are not doc-
umented and no opposing medical indication is pro-
vided. The NMIC rate was calculated for each hospital.
This rate is the proportion of NMICs among all the
caesareans performed for the four indications during
the same period.

Secondary assessment criteria are:

a) Ratio of pre-/post-labour caesareans
Caesareans fall into three groups: 1) those planned
and performed before labour; 2) urgent caesareans
performed before labour; and 3) urgent caesareans
performed during labour. It is expected that

Table 1 Criteria for non-medically indicated caesareans @
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improvements in intrapartum care quality would
be accompanied by a decrease in urgent
caesareans during labour and an increase in pre-
labour caesareans—hence, a reduction in the ratio
of pre-/post-labour caesareans [71].

b) Health professionals’ knowledge score
We developed short case histories (vignettes) to
measure health professionals’ knowledge in terms
of their ability to correctly apply the main
indications for caesareans: previous caesarean, pre-
eclampsia, prolonged/obstructed labour, foetal dis-
tress. These knowledge/skills criteria were based
on the diagnostic reasoning criteria for indications
as selected by the experts. Each professional’s
knowledge score corresponds to the number of
correct responses for the 33 vignettes.

c) Caesarean quality score
In addition to the diagnostic reasoning criteria for
caesarean indications, the expert committee also
developed good-practice criteria to assess whether
the caesarean was performed at the proper time and
appropriately. Those criteria are presented in Table 2.

Previous caesarean section

Pre-labour caesarean not indicated if *:
- One previous caesarean section with transversal scar
- Singleton foetus in cephalic presentation
- Lack of ultrasound or clinical evidence of macrosomia
- Lack of radiographic or clinical evidence of restricted pelvis
- Possibility of performing emergency intra-partum
caesarean section 24 h on call
Caesarean during labour not indicated if *:
- Same criteria as pre-labour caesarean (see above)
- Cervical dilation progressing normally (>2 cm in 4 h)
- Presentation progressing normally at full dilation (no arrest >3 h)
- Lack of evidence of foetal distress®
- No documented signs of uterine rupture
OR
Duration between full dilation and decision for caesarean delivery >3 h
and no attempt of instrumental delivery (forceps or vacuum)
if this is indicated

Prolonged/obstructed labour

Pre-labour caesarean for presumed obstructed labour not indicated if *:

- Singleton foetus in cephalic presentation

- Lack of ultrasound or clinical evidence for macrosomia

- Lack of radiographic or clinical evidence of restricted pelvis

-No documented history of fistula or uterine malformation

-No documented history of uterine rupture

Caesarean for failed induction or slow dilation without foetal distress is

not indicated if *:

- Membranes intact

OR

- Membranes ruptured, uterine contractions adequate and time elapsed
since stagnation of dilation under 4 h

OR

- Membranes ruptured, uterine contractions inadequate, no attempt
at augmentation with oxytocin

OR

- Membranes ruptured, uterine contractions inadequate, augmentation
with oxytocin and time elapsed since stagnation of dilation under 6 h

Caesarean at full cervical dilation without foetal distress not indicated if

- Non-engagement of presentation and time elapsed between full dilation
and decision for caesarean under 3 h

-Engaged head and instrumental delivery (forceps or vacuum) not attemped

Pre-eclampsia Foetal distress

Caesarean during labour not indicated if ®:signs of abruptio placentae

- Clear amniotic fluid or not documented

-No maternal fever or not documented

- Cervix dilation or presentation progressing normally

- Foetal heart rate normal (120-160 beats/min.) OR abnormal but uncorrected
(oxygen administration and mother on left side)

Pre-labour caesarean not indicated if °:

- Lack of evidence of foetal distress®

- Lack of clinical or ultrasound evidence of foetal growth restriction
-No documented signs of severity for the woman*®

- No documented signs of abruptio placentae

Caesarean during labour not indicated if *:

- Same criteria as pre-labour caesarean (see above)

- Cervical dilation progressing normally (>2 cm in 4 h)

- Presentation progressing normally at full dilation (no arrest >3 h)

2All criteria are required

bSigns of foetal distress: foetal heart rate abnormalities (<120 or >160 beats/min. or repeated decelerations); coloured amniotic fluid

“Signs of severe pre-eclampsia: blood pressure >160/110 mmHg; albuminuria >3+ or >3 g/24 h; oliguria <30 mL/h; headache; epigastric pain; vision disorders;
neurologic disorders; seizures; hemolysis; low platelet count; high liver enzymes
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Table 2 Caesarean quality criteria

— Patient must be given clear information on the indication for the
caesarean.

— Elapsed time between decision and incision must be no longer
than 30 min.

— Preference is given to using local or regional anaesthesia.

— Patient receives prophylactic antibiotics.

— Misgav Ladach surgical technique is used.

— Joel-Cohen skin incision is used.

— Delivery is done using controlled cord traction rather than manually.

—In post-operative care, patients without complications resume liquid
diet after 6 h.

—In post-operative care, high-risk patients (morbid obesity, pre-eclampsia,
history of thromboembolism) undergo thromboembolism
prevention therapy.

In each hospital, all caesareans performed over
the same given period will be evaluated. One
point will be attributed for each criterion met
(0 for those not met). For each case, total
points attributed will be divided by the total
number of criteria, giving a score of between 0
and 100 %. Each hospital’s quality score will be
the average of the scores for all the caesareans
evaluated for that hospital.

d) Resource availability score
Resource availability indicators will be measured in
each hospital before and after the intervention
through a systematic and standardized inventory
of available resources. For each facility, a hospital
environment complexity index will be calculated
to reflect the availability of the different categories
of resources needed to provide good-quality
obstetric care [72, 73]: basic services; screening
tests; basic emergency obstetric resources; intra-
partum care; general medicine services; anaesthesi-
ology; human resources; teaching and clinical
resources; and clinical care protocols.

e) Perinatal mortality in infants delivered by caesarean
We selected this indicator because we believe
improvements to obstetric care prompted by
audits should also have an impact on perinatal
outcomes related to intrapartum care [65, 73].
Included in the definition are immediate neonatal
deaths (within 24 h after birth) and fresh
stillbirths; excluded are macerated stillbirths,
deaths of premature infants (less than 37 weeks
amenorrhea), and deaths of severely deformed
infants. Perinatal mortality related to intrapartum
care is defined as the number of immediate deaths
and fresh stillbirths divided by the number of non-
preterm caesarean deliveries in the same period.

f) Intra-hospital maternal mortality among patients

with caesareans
This indicator was selected because we believe
that, as in perinatal deaths, improvements in
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caesarean practice prompted by audits should
also have a positive impact on maternal
outcomes [73-75]. This indicator is defined
as the ratio between the number of
post-caesarean maternal deaths occurring

in a hospital during the study period and

the number of caesareans performed in that
hospital over that period.

Randomization and allocation

In February 2015, after a 6-month pre-intervention study,
hospitals were allocated randomly to either the int-
ervention or control group. Participating hospitals were
grouped into three strata corresponding to different types
of hospitals: regional hospitals, district hospitals in the
two largest cities (Ouagadougou and Bobo Dioulasso), and
district hospitals outside those two cities. All participating
hospitals were randomly allocated simultaneously to
minimize the risk of allocation bias [76, 77]. To prevent
imbalance regarding the level of care in each stratum,
block randomization was used to generate the allocation
sequence [76, 77]. Investigators were informed of the allo-
cation just before the intervention was implemented in
the intervention group.

Data collection and processing

A data collection system has been set up in each of the 22
participating hospitals. This system is inspired by the WHO
global survey on maternal and perinatal health [73], which
considers both individual clinical data and organizational
data at the health facility level. Information on the first 100
caesareans performed in the 6-month pre-intervention
period and the first 100 performed in the 6-month post-
intervention period in each hospital will be entered by local
data collectors (midwives trained for this task). These mid-
wives fill out a standard form for each eligible caesarean,
which includes information on maternal characteristics,
diagnosed complications, prenatal care, management of
labour, caesarean indication and procedure, post-operative
monitoring, and maternal and infant vital signs at discharge
(see caesarean form in Additional file 11). This information
will be obtained from hospital registers and from available
medical records, whose quality and archiving are regularly
monitored by the study coordinator. Data will be collected
daily during both the pre- and post-intervention periods.
With regard to organizational data and the knowledge
evaluation questionnaire, the study coordinator will com-
pile an inventory of the resources available in all the hospi-
tals and will administer the questionnaires to health
professionals before and after the intervention period.

Data management
Midwives trained for this task will collect information
on caesareans daily using a form designed for this



Kaboré et al. BMC Pregnancy and Childbirth (2016) 16:322

purpose, then will enter it into a mobile telephone
using Pendragon Forms VI software. The electronic
forms will then be transmitted via the telephone net-
work to a server at the trial coordination centre at
the University of Montreal, where they will be stored
in a secure location.

Data quality control

The quality of clinical data will be controlled in two steps.
The first consists of quarterly visits by the study coordin-
ator, who will verify that the data collection is exhaustive by
comparing the number of eligible patients from the delivery
register and the hospital’s surgical protocols register with
the number of patient forms completed. An additional pro-
cedure will be carried out to check that the data entered in
the forms matches the data in the source documents (med-
ical records, delivery registers, surgical registers). The co-
ordinator will verify the quality of the data collected in each
form. The completeness rate will be estimated as the pro-
portion of forms that contain 100 % of the following infor-
mation: entry date, patient identity, method of admission,
reason for admission, history of pregnancy, patient’s med-
ical history, details of the obstetric examination and labour
management, indication for the caesarean, technique used
for the caesarean, post-operative monitoring, date of dis-
charge, maternal and infant vital signs at discharge. The
matching rate will be estimated as the proportion of forms
containing information that is consistent with the source
documents. When information is missing or inaccurate on
any forms, the coordinator will correct those forms from
the source documents in the presence of the midwife. The
corrections will be made first on the paper form and then
on the electronic form. Once the corrections have been
made, the database will be updated. A second check for
missing or abnormal data will be performed at the coord-
ination centre and the data collected will be updated
again. If necessary, missing or inaccurate information will
be added and/or corrected by communicating with the
midwives by telephone. To ensure data quality, there will
be regular contact with the midwives (equipped with
mobile telephones), who will be given lists of duplicates
and missing or abnormal data and will be responsible for
correcting these errors.

Sample size calculation

This is a superiority trial, in which the intervention will
be considered effective if it leads to a reduction of at
least 50 % in the NMIC rate. The sample size was
calculated to maximize statistical power [78]. With an «
risk of 5 % (two-sided testing) and 1-p power of 90 %,
and a variance inflation factor (VIF) = 3 (calculated using
an average of 100 caesareans per hospital and an intra-
cluster correlation coefficient (p) estimated at 0.02),
2,200 caesarean records and 22 hospitals are needed.
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Analysis strategy
For evaluating the effectiveness of clinical audits in redu-
cing NMIC rates, the unit of analysis is the patient. The
main tests will be intention-to-treat analyses. A first
descriptive analysis will be done to verify group compar-
ability in terms of the characteristics of hospitals and
patients included in the pre-intervention period. The
primary analyses will take into account inter- and intra-
cluster variability. We will use generalized estimating
equations (GEE) to adjust the variance estimation for
the intervention’s effect on inter-dependence of the mea-
sured events (NMIC or not) among patients of the same
hospital [79]. The exchangeable structure of the residual
covariance matrix will be used to represent the intra-
cluster correlations. The same approach will be used to
test the effectiveness of CBCAs in relation to resource
improvement (complexity score), medical practices (cae-
sarean quality score), and reductions in maternal and
perinatal mortality. The intervention’s effect on the
NMIC rate will be estimated from the odds ratio (95 %
CI) based on the GEE approach and tested with the two-
sided Wald test (o = 0.05) [79]. The intervention’s effects
will be evaluated systematically both without adjustment
and with adjustments on the stratification variables (type
of hospital) and on the other baseline characteristics
selected a priori, whose distribution could, even with
randomization, be unbalanced between the two groups.
Preliminary analyses will test whether the interven-
tion’s effects vary according to hospital type, using chi-
squared likelihood ratio tests with 2 degrees of freedom
for hospital—intervention interaction. If the test does not
reject the null hypothesis with a =0.05, the interactions
will be eliminated from the final model, which will
enable the overall effect of the intervention to be esti-
mated. However, if the interactions are statistically sig-
nificant, subgroup analyses will be done to estimate the
effects of the intervention separately for each type of
hospital (district vs. regional), with a power of less than
90 %. A similar approach will be used to test whether
the intervention’s effects depend on: 1) the caesarean
rate in the pre-intervention period; 2) the initial know-
ledge score in the pre-intervention period; or 3) patient
characteristics (age, parity, previous caesarean, prenatal
care, referral for delivery) and any other variables dis-
tributed unevenly among groups in the pre-intervention
period. In all secondary analyses, the intervention’s
effects will be estimated from the adjusted odds ratio
using the GEE approach, which generalizes the logistic
regression to clustered data [79]. To analyze the imple-
mentation and heterogeneity of effects, interviews will
be fully transcribed into a word processor program.
Subsequently, qualitative data will be coded and orga-
nized using QDA Miner software and then subjected to
content analysis [80].
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Type of analysis and treatment of hospitals lost to
follow-up
We believe the acceptability of the various components
of the intervention, including the caesarean audits, is
high [34, 35]. Nevertheless, some hospitals may decide
to withdraw from the study. For these hospitals, data
collection will continue until the end of the study, in
accordance with the commitment made by the hospital
authorities at the time of inclusion. These hospitals will
therefore not be excluded from the analysis. In accord-
ance with the intention-to-treat analysis approach, every
patient will be analyzed at the hospital where she was
admitted, and each hospital will be analyzed in the group
to which it was randomly allocated.

There is no data monitoring committee and no stop-
ping rules.

Potential limitations of the trial
Although there is no intervention planned as part of this
study in the control group, activity related to data co-
llection may have an impact on improving the practice
of caesareans. However, this data collection effect is, a
priori, similar in both groups (intervention and control).
The results of our trial could be contaminated if there is
a transfer of staff from intervention hospitals to control
hospitals. Such contamination could reduce the apparent
effectiveness of the intervention. To assess the extent of
this potential contamination, we will keep track of all
personnel transfers between hospitals of the two arms of
the trial. It should be noted, however, that implementing
the components of the intervention requires sustained
teamwork and is unlikely to be accomplished by isolated
individuals. We also plan to study in depth the events
and environments of all hospitals in the control group.
As the subsidy for emergency obstetric and neonatal
care was passed until 2015, a decision not to extend it
into 2016 could also limit this study.

Start of study: May 2, 2014

Intervention period: May 2015 to April 2016.

End date: November 2016

Discussion
While greater access to caesareans is a necessity in
countries where the national rate is below 10 % [10], it is
imperative that quality improvement programs are im-
plemented at the same time to prevent excessive and in-
appropriate increases in caesarean rates [11]. High rates
of non-medically indicated caesareans (NMIC) are asso-
ciated not only with adverse health outcomes for
mothers and infants, but also with high public spending
on health, presenting equity and efficiency challenges for
low-resource countries [12—19].

Various strategies for reducing the proportion of
NMICs have been tested and evaluated, while the results
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of some observational studies carried out in sub-Saharan
Africa are promising [27], and the results of randomized
controlled trials in high-income countries are encour-
aging [25], we found no evidence that these strategies
are effective in reducing NMIC rates in low- or middle-
income countries, nor on their large-scale implementa-
tion. For this reason, we think that this trial is relevant
in the context of Burkina Faso where fees for caesarean
delivery were partially removed in 2006, and then totally
removed in 2016.

This study will provide evidence regarding the effective-
ness of a multi-faceted intervention for reducing non-
medically indicated caesareans in a low-income country.
Although there is no “intervention”, the activity related to
data collection may have an impact on labour and delivery
management and on the indication of caesarean deliveries
in the control group. However, this “data collection” effect
is a priori similar in the two groups (intervention versus
control). Furthermore, the implementation of audit activ-
ities may vary between hospitals and then the effect of the
intervention may be different in various settings. By com-
bining qualitative and quantitative methods, the study’s
findings will allow understanding the factors that could in-
fluence the intervention process and ultimately the
intended outcomes. The results of this study will be
shared with health professionals and decision-makers in
Burkina Faso and may also interest others low-income
countries where the policy of user fees removal has been
implemented and where indications for caesareans are not
only assessed by obstetricians.

Participating hospitals were included on the basis of
informed consent given by local authorities (hospital
director and maternity service chief). The authorities
were informed that: 1) all hospitals are free to with-
draw from the project at any time; 2) the intervention
will be offered in hospitals in the control group at
the end of the study if proven effective; and 3) data
collection will continue until the end of the study,
even for hospitals that withdraw from the study. The
collection of clinical data from hospital registers and
medical records has been authorized by the hospital
administrations and does not require patient consent
[73].

All information collected on patients, health profes-
sionals, and health facilities is confidential. Access to the
clinical database is restricted to the data manager until
the end of the study. Access to the other databases is
restricted to the researchers in charge of the study. For
this study, interviews and observations will be con-
ducted, and informed consent will be sought from all
participants by means of information sheets, which they
will sign. Given the variety of research activities, various
types of information sheets will be developed. Consent
will be certified in writing.



Kaboré et al. BMC Pregnancy and Childbirth (2016) 16:322

Additional files

Additional file 1: Algorithm vaginal birth after caesarean section.
(PDF 138 kb)

Additional file 2: Algorithm Eclampsia. (PDF 132 kb)

Additional file 3: Algorithm Pre-eclampsia. (PDF 192 kb)

Additional file 4: Algorithm Prolonged labor. (PDF 90 kb)

Additional file 5: Algorithm Fetal distress. (PDF 90 kb)

Additional file 6: Algorithm Contra-indication to vaginal birth. (PDF 166 kb)
Additional file 7: Caesarean audit guide. (DOC 564 kb)

Additional file 8: SMS-based reminders. (DOC 33 kb)

Additional file 9: Qualitative study tools. (DOC 51 kb)

Additional file 10: List of experts. (DOC 26 kb)

Additional file 11: Caesarean section form. (DOC 285 kb)

Abbreviations

CBCA: Criteria based clinical audit; CEPED: Centre Population et Développement;
CS: Caesarean section; ESPUM: University of Montreal School of Public Health;

IRD: Institut de Recherche pour le Développement; IRSPUM: University of Montreal
Public Health Research Institute, Montreal, Canada; IRSS: Institut de Recherche en
Sciences de la Santé; NMIC: Non-medically indicated caesarean section

Acknowledgments

We would like to thank the French Muskoka Fund (UNICEF), the Canadian
Institutes of Health Research (CIHR, ROH 115213), the ARTS program of the
IRD, and the French Embassy in Burkina Faso. We would also like to thank
the experts of the Society of Gynaecologists and Obstetricians of Burkina
(SOGOB) and all the experts who contributed to the development of
caesarean quality criteria in this study.

Funding

The project was funded by the French Muskoka Fund (UNICEF) and the
Canadian Institutes of Health Research (CIHR, ROH 115213). CK has an ARTS
scholarship from the Institut de recherche pour le développement (IRD) and
a grant from the French Embassy in Burkina Faso. VR holds a research chair
in Applied Public Health funded by the Canadian Institutes of Health
Research (CIHR, PRC 137901). The trial began in May 2014. The sponsor of
this trial is the Institut de recherche pour le développement (IRD) in Paris,
France, which manage the funds. Funders had no role in study design,
collection, data management, analysis and interpretation of data. The trial
team consists of researchers from Canada, France, and Burkina Faso with
expertise in public health, maternal and perinatal health, clinical research,
medical education, and biostatistics, with a strong orientation toward
assessment of global health interventions.

Availability of data and materials
Not applicable.

Authors’ contributions

CK is the principal investigator of the DECIDE trial; he wrote the paper and
responded to co-authors’ questions. VR is a co-investigator of the DECIDE
trial; he contributed to this paper by coordinating the development of the
qualitative component and providing input on the general background of
the paper. SK and LQ are also co-investigators of the DECIDE trial; they
contributed to this paper by providing input on the study context. PS
contributed to this paper by participating in development of the qualitative
component. IA contributed to this paper by providing input on the study
context. AD participated as mentor to CK in all the steps of the paper's
writing and validated this version of the paper. All the authors read and
approved the final version of the manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Page 10 of 12

Ethics approval and consent to participate

This trial was approved by the Ethics Committee of the University of
Montreal Hospital Research Centre (CRCHUM) in Canada on March 26, 2014
(#13.356) and by the National Ethics Committee in Burkina Faso on February
5,2014 (#2014-02-016). No modification of the protocol was made during
the trial. The DECIDE trial was registered on the Current Controlled Trials
website under the number ISRCTN48510263 on January 28, 2014.

Author details

'Institut de recherche pour le développement (IRD), Université Paris Descartes,
UMR 196 Centre Population et Développement (CEPED), Paris, France. Institut
de Recherche en Science de la Santé (IRSS), Ouagadougou, Burkina Faso.
*Department of Preventive Medicine, University of Montreal School of Public
Health (ESPUM) and University of Montreal Public Health Research Institute
(IRSPUM), Montreal, Canada. *AGIR/ Groupe de travail en santé, Ouagadougou,
Burkina Faso.

Received: 28 December 2015 Accepted: 13 October 2016
Published online: 21 October 2016

References

1. Institut National de la Statistique et de la Démographie (INSD), ORC Macro.
Enquéte Démographique et de Santé du Burkina Faso 2003. Calverton, MD:
ORC Macro; 2004.

2. Institut National de la Statistique et de la Démographie (INSD), ICF
International. Enquéte Démographique et de Santé et a Indicateurs
Multiples 2010. Calverton, MD: ICF International; 2012.

3. Dumont A, de Bernis L, Bouvier-Colle MH, Bréart G, MOMA study group.
Caesarean section rate for maternal indication in sub-Saharan Africa: a
systematic review. Lancet. 2001;358(9290):1328-33.

4. Ridde V, Richard F, Bicaba A, Queuille L, Conombo G. The national subsidy
for deliveries and emergency obstetric care in Burkina Faso. Health Policy
Plan. 2011;26 Suppl 2:i30-40.

5. Mbaye EM, Dumont A, Ridde V, Briand V. Doing more to earn more:
cesarean sections based on three cases of exemption from payment in
Senegal. Sante Publique. 2011;23(3):207-19.

6. Direction générale des études et des statistiques sectorielles Burkina Faso.
Annuaire statistique 2013. Available from: http://www.insd.bf/n/contenu/
pub_periodiques/annuaires_stat/Annuaires_stat_nationaux_BF/Annuaire_
stat_2013.pdf. Accessed 8 Sept 2015.

7. Kouanda S, Coulibaly A, Ouedraogo A, Millogo T, Meda BI, Dumont A. Audit of
cesarean delivery in Burkina Faso. Int J Gynaecol Obstet. 2014;125(3):214-8.

8. Ouedraogo C, Zoungrana T, Dao B, Dujardin B, Ouedraogo A, Thieba B, et
al. La césarienne de qualité au Centre Hospitalier Yalgado Ouedragogo de
Ouagadougou. Analyse des déterminants a propos de 478 cas colligés dans
le service de gynécologie obstétrique. Médecine Afr Noire. 2001;48(11):443—
51. Available from: http://cat.inistfr/?aModele=afficheN&cpsidt=13379807.

9. Maalee N, Sorensen BL, Onesmo R, Secher NJ, Bygbjerg IC. Prolonged
labour as indication for emergency caesarean section: a quality assurance
analysis by criterion-based audit at two Tanzanian rural hospitals. BJOG.
2012;119(5):605-13.

10. Verguet S, Alkire BC, Bickler SW, Lauer JA, Uribe-Leitz T, Molina G, et al.
Timing and cost of scaling up surgical services in low-income and
middle-income countries from 2012 to 2030: a modelling study. Lancet
Glob Health. 2015;3 Suppl 2:528-37.

11.  Buekens P, Curtis S, Alayén S. Demographic and Health Surveys: caesarean
section rates in sub-Saharan Africa. BMJ. 2003;326(7381):136.

12. Liu S, Heaman M, Joseph KS, Liston RM, Huang L, Sauve R, et al. Risk of
maternal postpartum readmission associated with mode of delivery. Obstet
Gynecol. 2005;105(4):836-42.

13. Bick D. National Collaborating Centre for Women’s and Children’s Health,
National Institute for Clinical Excellence. Caesarean Section. Clinical
Guideline. National Collaborating Centre for Women’s and Children’s Health:
commissioned by the National Institute for Clinical Excellence. Worldviews
Evid Based Nurs. 2004;1(3):198-9.

14.  Alexander S, Wildman K, Zhang W, Langer M, Vutuc C, Lindmark G. Maternal
health outcomes in Europe. Eur J Obstet Gynecol Reprod Biol. 2003;111
Suppl 1:578-87.

15.  Lydon-Rochelle M, Holt VL, Martin DP, Easterling TR. Association between
method of delivery and maternal rehospitalization. JAMA. 2000;283(18):2411-6.


dx.doi.org/10.1186/s12884-016-1112-8
dx.doi.org/10.1186/s12884-016-1112-8
dx.doi.org/10.1186/s12884-016-1112-8
dx.doi.org/10.1186/s12884-016-1112-8
dx.doi.org/10.1186/s12884-016-1112-8
dx.doi.org/10.1186/s12884-016-1112-8
dx.doi.org/10.1186/s12884-016-1112-8
dx.doi.org/10.1186/s12884-016-1112-8
dx.doi.org/10.1186/s12884-016-1112-8
dx.doi.org/10.1186/s12884-016-1112-8
dx.doi.org/10.1186/s12884-016-1112-8
http://www.insd.bf/n/contenu/pub_periodiques/annuaires_stat/Annuaires_stat_nationaux_BF/Annuaire_stat_2013.pdf
http://www.insd.bf/n/contenu/pub_periodiques/annuaires_stat/Annuaires_stat_nationaux_BF/Annuaire_stat_2013.pdf
http://www.insd.bf/n/contenu/pub_periodiques/annuaires_stat/Annuaires_stat_nationaux_BF/Annuaire_stat_2013.pdf
http://cat.inist.fr/?aModele=afficheN&cpsidt=13379807

Kaboré et al. BMC Pregnancy and Childbirth (2016) 16:322

20.

21,

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

Allen VM, O'Connell CM, Liston RM, Baskett TF. Maternal morbidity
associated with cesarean delivery without labor compared with
spontaneous onset of labor at term. Obstet Gynecol. 2003;102(3):477-82.
Zanardo V, Simbi AK, Franzoi M, Solda G, Salvadori A, Trevisanuto D.
Neonatal respiratory morbidity risk and mode of delivery at term:
influence of timing of elective caesarean delivery. Acta Paediatr. 2004;
93(5):643-7.

Levine EM, Ghai V, Barton JJ, Strom CM. Mode of delivery and risk of
respiratory diseases in newborns. Obstet Gynecol. 2001,97(3):439-42.

Hall MH, Bewley S. Maternal mortality and mode of delivery. Lancet. 1999;
354(9180):776.

Althabe F, Belizan JM, Villar J, Alexander S, Bergel E, Ramos S, et al.
Mandatory second opinion to reduce rates of unnecessary caesarean
sections in Latin America: a cluster randomised controlled trial. Lancet.
2004;363(9425):1934-40.

Briand V, Dumont A, Abrahamowicz M, Traore M, Watier L, Fournier P.
Individual and institutional determinants of caesarean section in referral
hospitals in Senegal and Mali: a cross-sectional epidemiological survey. BMC
Pregnancy Childbirth. 2012;12:114.

Niino Y. The increasing cesarean rate globally and what we can do about it.
Biosci Trends. 2011;5(4):139-50.

Saha S, Saha S, Das R, Chakraborty M, Bala HS, Naskar P. A paradigm shift to
check the increasing trend of cesarean delivery is the need of hour: but
how? J Obstet Gynaecol India. 2012;62(4):391-7.

Hartmann KE, Andrews JC, Jerome RN, Lewis RM, Likis FE, McKoy JN, et al.
Strategies to reduce cesarean birth in low-risk women [Internet]. Rockville, MD:
Agency for Healthcare Research and Quality (US); 2012 [cited 2015 May 11.
Available from: http://www.ncbinlm.nih.gov/books/NBK114747/. Accessed 8
Sept 2015.

Chaillet N, Dumont A, Abrahamowicz M, Pasquier J-C, Audibert F, Monnier
P, et al. A cluster-randomized trial to reduce cesarean delivery rates in
Quebec. N Engl J Med. 2015;372(18):1710-21.

Chaillet N, Dumont A. Evidence-based strategies for reducing cesarean
section rates: a meta-analysis. Birth. 2007;34(1):53-64.

Rowe AK, De Savigny D, Lanata CF, Victora CG. How can we achieve and
maintain high-quality performance of health workers in low-resource
settings? Lancet. 2005;366(9490):1026-35.

Cole-Lewis H, Kershaw T. Text messaging as a tool for behavior change in
disease prevention and management. Epidemiol Rev. 2010,32(1):56-69.
Fjeldsoe BS, Marshall AL, Miller YD. Behavior change interventions delivered
by mobile telephone short-message service. Am J Prev Med. 2009;36(2):
165-73.

Krishna S, Boren SA, Balas EA. Healthcare via cell phones: a systematic
review. Telemed J E Health. 2009;15(3):231-40.

Callan P, Miller R, Sithole R, Daggett M, Altman D, O'Byrne D. Harnessing the
mobile revolution to bridge the health education and training gap in
developing countries. iHeed Institute. 2011. Available from: http//
mhealthknowledge org/resources/mhealth-education. Accessed 8 Sept 2015.
Jones COH, Wasunna B, Sudoi R, Githinji S, Snow RW, Zurovac D. “Even if
you know everything you can forget”: health worker perceptions of mobile
phone text-messaging to improve malaria case-management in Kenya.
PLoS One. 2012;7(6):.e38636.

Zurovac D, Sudoi RK, Akhwale WS, Ndiritu M, Hamer DH, Rowe AK; et al.
The effect of mobile phone text-message reminders on Kenyan health
workers” adherence to malaria treatment guidelines: a cluster randomised
trial. Lancet. 2011;378(9793):795-803.

Black RS, Brocklehurst P. A systematic review of training in acute obstetric
emergencies. BJOG. 2003;110(9):837-41.

Dumont A, Chergui M, Gaye A, Landry A, Tourigny C, Fournier P. Identifying
barriers and facilitators towards implementing facility-based maternal death
reviews in Senegal, The International Women's Health Program of the
SOGC: Special Report. 2008. p. 22-7.

Grant A, Treweek S, Dreischulte T, Foy R, Guthrie B. Process evaluations for
cluster-randomised trials of complex interventions: a proposed framework
for design and reporting. Trials. 2013;14:15.

Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process
evaluation of complex interventions: Medical Research Council guidance.
BMJ. 2015;350:h1258.

Hawe P, Shiell A, Riley T, Gold L. Methods for exploring implementation
variation and local context within a cluster randomised community
intervention trial. J Epidemiol Community Health. 2004;58(9):788-93.

39.

40.

41.

42.

43.

44,

45.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

58.

59.

60.

62.

63.

64.

Page 11 of 12

Hawe P, Di Ruggiero E, Cohen E. Frequently asked questions about population
health intervention research. Can J Public Health. 2012;103(6):e468-471.
Porteous NL. La construction du modéle logique d'un programme. In:
Approches et pratique en évaluation de programmes. Montreal: PUM; 2012. p.
87-105. Available from: http://cmapspublic3.ihmc.us/rid=1P2V7DS2D-
TMR3C13-B9/Ridde%20et%20Dagenais_chapitre%205_modele%20logique.pdf.
Neu D. Représenter la logique d'un projet pour mieux en débattre: un outil
pour faciliter la conception, la présentation et al conduite d'un projet.
Nogent sur Marne. GRET: France; 2005.

Ridde V, Haddad S. Pragmatism and realism for public health intervention
evaluation. Rev Epidemiol Sante Publique. 2013,61 Suppl 2:595-106.

World Health Organization. Managing complications in pregnancy and
childbirth: a guide for midwives and doctors. Geneva: WHO; 2004.

World Health Organization. Beyond the numbers: reviewing maternal
deaths and complications to make pregnancy safer. Geneva: WHO; 2004.
Douglas D, Cook TJ. Avoiding type Il error in program evaluation: results
from a field experiment. Eval Program Plann. 1980;3:269-76.

Cambon L, Minary L, Ridde V, Alla F. A tool to analyze the transferability of
health promotion interventions. BMC Public Health. 2013;13:1184.

Rongere J, Domecq S, Djihoud A, Pourin C. Accouchements par césarienne
programmée a terme avant début de travail. Revue de pertinence.
Bordeaux: CCECQA; 2013.

ACOG Practice Bulletin no. 115: Vaginal birth after previous cesarean
delivery. Obstet Gynecol. 2010;116(2 Pt 1):450-63.

Alauddin M, Bal R, Kundu MK, Dey S, Biswas A. Current trends in delivery of
eclampsia patients. J Indian Med Assoc. 2009;107(10):672-4.

Collége National des Gynécologues et Obstétriciens Frangais (CNGOF).
Recommandations pour la pratique clinique. Accouchement en cas d'utérus
cicatriciel. 36emes Journées Nationales. Paris; 2012.

Collége National des Gynécologues et Obstétriciens Francais (CNGOF). Item
17, item 218: Principales complications de la grossesse — Pré-éclampsie et
syndrome pré-éclamptique. Université Médicale Virtuelle Francophone;
2010. Available from: http://campus.cerimes.fr/gynecologie-et-obstetrique/
enseignement/item17_5/site/html/. Accessed 8 Sept 2015.

Elkousy MA, Sammel M, Stevens E, Peipert JF, Macones G. The effect of birth
weight on vaginal birth after cesarean delivery success rates. Am J Obstet
Gynecol. 2003;188(3):824-30.

Esposito MA, Menihan CA, Malee MP. Association of interpregnancy interval
with uterine scar failure in labor: a case-control study. Am J Obstet Gynecol.
2000;183(5):1180-3.

Rooth G, Huch A, Huch R. Guidelines for the use of fetal monitoring. Int J
Gynecol Obstet. 1987;25:159-67.

Fraser WD, Turcot L, Krauss |, Brisson-Carrol G. WITHDRAWN: Amniotomy for
shortening spontaneous labour. Cochrane Database Syst Rev. 2006;(3):
CD000015. Available from: http://www.ncbinlm.nih.gov/pubmed/17636574.
Accessed 8 Sept 2015.

Hannah ME, Hannah WJ, Hewson SA, Hodnett ED, Saigal S, Willan AR. Term
Breech Trial Collaborative Group. Planned caesarean section versus planned
vaginal birth for breech presentation at term: a randomised multicentre
trial. Lancet. 2000;356(9239):1375-83.

Hofmeyr GJ, Hannah ME. Planned caesarean section for term breech
delivery. Cochrane Database Syst Rev. 2000;(2):CD000166. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/10796165. Accessed 8 Sept 2015.
Johanson R, Menon V. WITHDRAWN: Vacuum extraction versus forceps for assisted
vaginal delivery. Cochrane Database Syst Rev. 2010;(11)CD000224. Available from:
https/www.ncbinimnihgov/pubmed/21069665. Accessed 8 Sept 2015.

Liston R, Sawchuck D, Young D. Fetal health surveillance: antepartum and
intrapartum consensus guideline. J Obstet Gynaecol Can. 2007;299 Suppl 4)S3-56.
Marpeau L. Traité d'obstétrique. Paris: Elsevier Masson; 2010.

Martel MJ, MacKinnon CJ, et al. Guidelines for vaginal birth after previous
caesarean birth [Internet]. February 2005, pp. 164-74. Report No. 155.
Available from: http://sogc.org/wp-content/uploads/2013/01/155E-CPG-
February2005.pdf. Accessed 8 Sept 2015.

Mashiloane CD, Moodley J. Induction or caesarean section for preterm
pre-eclampsia? J Obstet Gynaecol. 2002;22(4):353-6.

Rouse DJ, Owen J, Savage KG, Hauth JC. Active phase labor arrest: revisiting
the 2-hour minimum. Obstet Gynecol. 2001;98(4):550-4.

Royal College of Obstetricians & Gynaecologists. Operative vaginal delivery
(Green-top guideline No. 26). London: RCOG; 2012. Available from: https://
www.rcog.org.uk/en/guidelines-research-services/quidelines/gtg26/.
Accessed 8 Sept 2015.


http://www.ncbi.nlm.nih.gov/books/NBK114747/
http://mhealthknowledge.org/resources/mhealth-education
http://mhealthknowledge.org/resources/mhealth-education
http://cmapspublic3.ihmc.us/rid=1P2V7DS2D-1MR3C13-B9/Ridde%20et%20Dagenais_chapitre%205_modele%20logique.pdf
http://cmapspublic3.ihmc.us/rid=1P2V7DS2D-1MR3C13-B9/Ridde%20et%20Dagenais_chapitre%205_modele%20logique.pdf
http://campus.cerimes.fr/gynecologie-et-obstetrique/enseignement/item17_5/site/html/
http://campus.cerimes.fr/gynecologie-et-obstetrique/enseignement/item17_5/site/html/
http://www.ncbi.nlm.nih.gov/pubmed/17636574
http://www.ncbi.nlm.nih.gov/pubmed/10796165
http://www.ncbi.nlm.nih.gov/pubmed/21069665
http://sogc.org/wp-content/uploads/2013/01/155E-CPG-February2005.pdf
http://sogc.org/wp-content/uploads/2013/01/155E-CPG-February2005.pdf
https://www.rcog.org.uk/en/guidelines-research-services/guidelines/gtg26/
https://www.rcog.org.uk/en/guidelines-research-services/guidelines/gtg26/

Kaboré et al. BMC Pregnancy and Childbirth (2016) 16:322

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Thomas J, Callwood A, Paranjothy S. National Sentinel Caesarean Section
Audit: update. Pract Midwife. 2000;3(11):20.

Vayssiere C, Beucher G, Dupuis O, Feraud O, Simon-Toulza C, Sentilhes L, et al.
Instrumental delivery: clinical practice guidelines from the French College of
Gynaecologists and Obstetricians. Eur J Obstet Gynecol Reprod Biol. 2011;
159(1):43-8.

Cargill YM, MacKinnon CJ, Arsenault M-Y, Bartellas E, Daniels S, Gleason T, et al.
Guidelines for operative vaginal birth. J Obstet Gynaecol Can. 2004,26(8):747-61.
Multidisciplinary management of severe pre-eclampsia (PE). Ann Fr Anesth
Reanim. 2009;28(3):275-81.

SOGC clinical practice guidelines. Guidelines for vaginal birth after previous
caesarean birth. Number 155 (Replaces guideline Number 147), February
2005. Int J Gynaecol Obstet. 2005;89(3):319-31.

Hill JB, Ammons A, Chauhan SP. Vaginal birth after cesarean delivery:
comparison of ACOG practice bulletin with other national guidelines. Clin
Obstet Gynecol. 2012;55(4):969-77.

Dumont A, Fournier P, Abrahamowicz M, Traoré M, Haddad S, Fraser WD, et al.
Quality of care, risk management, and technology in obstetrics to reduce
hospital-based maternal mortality in Senegal and Mali (QUARITE): a cluster-
randomised trial. Lancet. 2013;382:146-57.

Okong P, Byamugisha J, Mirembe F, Byaruhanga R, Bergstrom S. Audit of
severe maternal morbidity in Uganda-implications for quality of obstetric
care. Acta Obstet Gynecol Scand. 2006;85(7):797-804.

Villar J, Valladares E, Wojdyla D, Zavaleta N, Carroli G, Velazco A, et al.
Caesarean delivery rates and pregnancy outcomes: the 2005 WHO Global
Survey on Maternal and Perinatal Health in Latin America. Lancet. 2006;
367(9525):1819-29.

Gibbons L, Belizan JM, Lauer JA, Betran AP, Merialdi M, Althabe F. Inequities
in the use of cesarean section deliveries in the world. Am J Obstet Gynecol.
2012;206(4):331.e1-19.

Souza JP, Gllmezoglu A, Lumbiganon P, Laopaiboon M, Carroli G, Fawole B,
et al. Caesarean section without medical indications is associated with an
increased risk of adverse short-term maternal outcomes: the 2004-2008
WHO Global Survey on Maternal and Perinatal Health. BMC Med. 2010;8:71.
Campbell MK, Piaggio G, Elbourne DR, Altman DG, CONSORT Group.
Consort 2010 statement: extension to cluster randomised trials. BMJ. 2012;
345:25661.

Medical Research Council. Cluster randomised trials: methodological and
ethical considerations. London, UK: MRC; 2002.

Donner A, Klar N. Design and analysis of cluster randomization trials in
health research. New York: Oxford University Press; 2000.

Zeger SL, Liang KY, Albert PS. Models for longitudinal data: a generalized
estimating equation approach. Biometrics. 1988;44(4):1049-60.

Patton MQ. Qualitative research and evaluation methods. 3rd ed. Thousand
Oaks: Sage Publications; 2002.

Page 12 of 12

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

e Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolMed Central




	Abstract
	Background
	Methods
	Discussion
	Trial registration

	Background
	Hypotheses

	Methods
	Study design
	Inclusion and exclusion criteria
	Activities in the intervention group
	Control group
	Implementation analysis
	Assessment criteria
	Randomization and allocation
	Data collection and processing
	Data management
	Data quality control
	Sample size calculation
	Analysis strategy
	Type of analysis and treatment of hospitals lost to follow-up
	Potential limitations of the trial

	Discussion
	Additional files
	show [a]
	Acknowledgments
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

