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ABSTRACT

Objective: The World Health Organization (WHO) Safe Childbirth Checklist (SCC) is a
promising initiative for safety in childbirth care, but the evidence about its impact on
clinical outcomes is limited. This study analysed the effect of SCC on essential birth
practices (EBPs), obstetric complications and adverse events (AEs) in hospitals of
different profiles. Method: A quasi-experimental, time-series study and pre/post
intervention analysis was carried out in two hospitals in North-East Brazil, one at a
tertiary level (H1) and another at a secondary level (H2). The implementation of the SCC
involved its cross-cultural adaptation, raising awareness with videos and posters, learning
sessions about the SCC, and auditing and feedback on adherence indicators. Simple and
composite indicators related to seven EBPs, three complications and ten AEs were
monitored for one year, every two weeks, totalling 1,440 observed deliveries. The
improvement analysis was performed stratified by hospital. Results: The checklist was
adopted in 83.3% of deliveries in H1 and in 33.6% in H2. The hospital with the highest
adoption rate for SCC (H1) showed greater adherence to EBPs (improvement of 50.9%;
p<0.001) and greater reduction in clinical outcome indicators compared to its baseline:
percentage of deliveries with severe complications (reduction of 30.8%; p=0.005);
Adverse Outcome Index (AOI) (reduction of 25.6%; p=0.049); Weighted Adverse
Outcome Score (reduction of 39.5%; p<0.001); Severity Index (reduction of 18.4%;
p<0.001). In H2, whose adherence to the SCC was lower, there was an improvement of
24.7% compared to before SCC implementation in the composite indicator of EBPs
(p=0.002) and a reduction of 49.2% in severe complications (p=0.027), but there was no
significant reduction in AEs. Conclusions: A multifaceted SCC-based intervention can
be effective in improving adherence to EBPs and clinical outcomes in childbirth. The
context and adherence to the SCC seems to modulate its effects, working better in a
hospital of higher complexity.

Keywords: quality of health care; patient safety; maternal—child health services; checklist

Strengths and limitations of this study

e This is the first study on the effects of the Safe Childbirth Checklist in Brazil, a
country with intermediate levels of maternal mortality and morbidity between

countries where the checklist was tested and between developed countries.
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e The study assesses the impact of SCC on levels of adherence to EBPs, AEs and
severe complications in childbirth in hospitals in different contexts, when most
studies do not distinguish these measures by level of care complexity.

e The comparison of the effects of the intervention in secondary and tertiary
hospitals demonstrated the importance of considering the context of the
institutions in the planning and implementation of the intervention, being
indispensable the adoption of strategies for Improvement Science and Quality
Management, team training, and monitoring and evaluation with continuous
feedback.

e The participation of only two hospitals with different care levels limited the
comparison with other studies involving the SCC, which, in their majority,
integrate several institutions.

e Another limitation may be related to the nature of the quasi-experimental project.
As it was not possible to carry out a randomized controlled trial, this study
produces moderate evidence on the effect of SCC, but provides additional
evidence about its impact on adverse clinical outcomes, a topic still under study,
and in facilities with different levels of care complexity. This evidence is essential
to support the continued use of the SCC as a patient safety and quality

improvement tool, as encouraged by the WHO.

INTRODUCTION

Despite the increase in the number of women who deliver in health
institutions,[1-3] patient safety incidents, including adverse events (AEs), are common
and require improvement.[4,5] The most serious AEs are maternal and newborn death.
Others, such as uterine rupture and trauma at birth, tend to be more frequent and are
associated with important failures in the quality of care that can be prevented with
evidence-based practices. Low adherence to essential birth practices (EBPs), which are
those with proven effectiveness, efficiency and safety, increases the risk of unnecessary
interventions and harm, resulting in more costs and a negative experience for the families
involved.[6]

To address these safety concerns during facility-based childbirth, the World
Health Organization (WHO) has developed the Safe Childbirth Checklist (SCC), a tool

that synthesizes the evidence-based practices that must be offered before, during and after
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delivery.[7] The checklist contains 29 items with succinct reminders to prevent, detect
and treat the main causes of maternal death (haemorrhage, hypertensive diseases and
infection) and foetal death due to inadequate delivery assistance and neonatal deaths
(asphyxia, infection and prematurity). Based on the “SCC Collaboration” initiative, the
WHO recommended its adaptation and use worldwide, as well as additional studies that
assess the barriers and facilitators of the effective use of the SCC and its effects on the
quality and safety of childbirth care.[7,8]

Available evidence has demonstrated that the SCC is effective in increasing
EBPs,[9-16] but fewer studies have analysed its impact on clinical outcomes and the
findings are mixed.[11,16-18] In a single hospital in Namibia, a quality improvement
project based on SCC has been successful in increasing EBPs and reducing perinatal
mortality, mainly by decreasing stillbirths.[11] A reduction in neonatal mortality was also
found in two other studies conducted in India[17] and in Kenya and Uganda[18], which
used a package of interventions that included the SCC. However, a large randomized
study of 60 pairs of institutions in India showed that a coaching-based SCC programme
also increased adherence to EBPs, but had no effect on any of the measured clinical
outcomes.[16] These inconsistent signal the importance of the implementation context of
implementing checklists and the required supporting environment to make them
successful. They also reflect the need for studies of other implementation approaches and
AEs not previously studied. This study aimed to analyse the effect of the SCC on
adherence to EBPs and on the incidence of AEs and severe complications in hospitals of
different levels of complexity in Brazil.

METHODOLOGY

Study design and context

The study design was a quasi-experimental pre/post intervention time series. It
was developed in the context of the Safe Childbirth Project (approval protocol number
1,562,300/2015), an initiative for the implementation of WHO SCC in hospitals in Brazil
and Mexico, which was part of the “WHO SCC Collaboration”. The validation of
indicators used in the project,[19,20] the descriptive baseline results[4] and the process
of adapting the SCC for Brazil[21] have been previously published. The present study
tests the hypothesis that the adapted SCC can improve the quality of care during
childbirth, both in processes and clinical outcomes.

The study was carried out in a state in the north-east region of Brazil, which

stands out for having a maternal mortality ratio of 64.3 maternal deaths per 100,000 live
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births and early neonatal mortality of 8.6 per thousand live births. In Brazil, these rates

are 57.9 and 9.5, respectively.[22] Two public hospitals linked to a Federal University

participated: H1, a referral centre for high-risk births (tertiary level); H2, low-risk hospital

(secondary level). The characteristics of the hospitals are described in Table 1.
Intervention

The intervention for implementing the SCC was developed through extensive
discussions with professionals from both hospitals for the cross-cultural adaptation of the
WHO SCC to the Brazilian context.[21] The approved version included the 29 items from
the original checklist and 20 new items. Justifications for Caesarean section and
episiotomy, delayed clamping of the umbilical cord, and care for the newborn (such as
administration of vitamin K, vaccines and diagnostic tests) were some of the items added
to the SCC.[21]

The implementation of the SCC was carried out by the Patient Safety Units of
the participating hospitals with the support of the study researchers. The intervention
included training professionals to adapt and implement the checklist, learning sessions to
use the checklist, and definition of those responsible for completing the checklist, and
monitoring the implementation. In addition, simulations of using the checklist were
carried out, along with the production of posters and explanatory folders, featuring videos
on television media, auditing and feedback on adherence indicators.

Population

The study included all deliveries performed at the two participating hospitals
between July 2015 and August 2016, excluding cases of newborns with congenital
malformations to avoid overestimation of AEs.

The sample consisted of 30 medical charts every 2 weeks for 1 year, 6 months
before and 6 months after the SCC implementation. It is known that random samples with
successive measurements of 30 cases are considered feasible and useful for quality
monitoring and decision-making in health services.[23] The sample size per hospital was
720, representing a total of 1,440 evaluated deliveries. The cases were selected by
systematic random sampling.

Variables

The measures used to assess the level of the SCC implementation by hospital

were the percentage of deliveries adopting SCC and the percentage of items and pause

points filled out on the checklist.
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EBP indicators were evaluated in simple and compound form. Four indicators of
EBPs were evaluated for the woman (use of partogram, adherence to the antihypertensive
protocol, adherence to the magnesium sulphate protocol, and administration of oxytocin
in the first minute after delivery) and three of EBPs for the newborn (timely clamping of
the umbilical cord, skin-to-skin contact after birth, and breastfeeding in the 1st hour). The
simple indicators were aggregated into three composite measures: average percentage of
compliance with four EBPs for the woman; average percentage of compliance with three
EBPs for the newborn; and average percentage of EBPs compliance in general (seven
EBPs).

The analysis of the adherence to the antihypertensive and magnesium sulphate
protocols was applied to all women in the sample, and was considered as compliant when
these drugs were used appropriately for the clinical indication, as well as not used in the
absence of indication. The classification of appropriate use of antihypertensive
medications and magnesium sulphate was performed according to the clinical criteria
established by WHO and the International Society for the Study of Hypertension in
Pregnancy (ISSHP).[24-26]

Outcome indicators included measures of severe maternal morbidity and AEs.
The composite indicator of the delivery rate with severe complications was calculated for
the main causes of maternal mortality in Brazil and in the world: severe acute
hypertension; eclampsia; and obstetric haemorrhage.[27-30]

For the AEs, we used the indicators proposed by Mann et al. (2006): Adverse
Outcome Index (AOI), which measures the incidence of deliveries with one or more
maternal and neonatal AE; Weighted Adverse Outcome Score (WAOS), which measures
the severity of AEs in relation to the total number of deliveries; and Severity Index (SI),
which is the score of the sum of severity scores of births with AEs divided by the total
number of births with AEs.[5] The WAOS and Sl severity scores were decided on through
a consensus process carried out by the American College of Obstetricians and
Gynaecologists Committee on Quality Improvement and Patient Safety, which attributed
a weighted score to each measure that represented the severity of the AE. It was
predetermined that the sum of the scores of all other outcomes could not be greater than
the score for a maternal death (750 points). The individual scores for the 10 AEs were:
750 - maternal death; 400 - intrapartum or neonatal death >2,500 g; 100 - uterine rupture;
65 —maternal admission to the ICU; 60 - birth trauma; 40 - return to operating / delivery
room; 35 — admission to Neonatal Intensive Care Unit >2,500 g & for >24; 25 - Apgar <7
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at 5 minutes; 20 - blood transfusion; 5 - 3rd or 4th degree perineal laceration.[5] The AOI,
WAOS and SI are measures recommended by the National Health Surveillance Agency
of Brazil (ANVISA).[31] In addition to these measures, the AEs that make up the AOI
were evaluated as two other composite indicators: percentage of deliveries with maternal
AE; and percentage of deliveries with neonatal AE.

Data collection

After training and a pilot study to validate the indicators,[19,20] the data were
collected with a prospective review of medical records. The reliability of the instrument
during the pilot study in Brazil[20] showed Kappa indices with substantial agreement (>
0.76) for most indicators and, when not, adjustments were made for greater clarity. The
pilot study cases were not part of this study.

Data analysis

A descriptive analysis of maternal age, type of delivery and length of stay was
performed. Percentage estimates of filling in the SCC (by items, by pause point and in
general), adherence to EBPs, the incidence of severe complications and AEs, and severity
of AEs were calculated. The graphical representation of the improvement of the
composite EBPs and AE severity indicators (WAOS) was performed with a statistical
control graph.

All indicators were stratified by hospital. EBP indicators and clinical outcomes
were compared in an aggregated and longitudinal way before and after the intervention
with SCC. The improvement estimate after the intervention was calculated by means of
absolute improvement (difference between the levels of compliance before and after the
checklist) and relative improvement (ratio between the absolute improvement and the
possible improvement space). The statistical improvement test performed was the
unilateral Z test of the difference between the proportions (for the composite indicators
of EBPs, complications and AEs) and the difference between the means (for the WAOS
and SI indicators). For all these analyses, the level of statistical significance of 5% was
considered.

Patient and Public Involvement

Patients were not directly involved in this study as data collection was based only

on medical records.

RESULTS

Characterization of women, mode of delivery, and length of stay
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The quality of care at 1,440 births and their clinical outcomes in the mothers and
newborns involved were evaluated. Women seen at the tertiary hospital (H1) had a longer
hospital stay (average of 3.4 days and SD 3.2) and a higher frequency of Caesarean
sections (67.5%; p<0.001) than women seen at the secondary hospital (H2) (hospital stay
of 2.5 days and 41.0% of Caesarean sections). The average age of women did not vary
between hospitals, being 26.1 years in H1 and 25.4 in H2.

Compliance with filling the checklist

As shown in Table 2, the rate of adoption of the adapted SCC (percentage of
deliveries in which SCC was used) was significantly higher in H1 (83.3%) than in H2
(33.6%), with no difference in the level of completion between the items from the SCC
adapted for Brazil and the items from the original SCC (83.3% in HI and 31.7% in H2).
Among the births that adopted the checklist, the percentage of completion of all items
was 38.2% in HI and 22.9% in H2 (p<0.001). The level of completion of the checklist
was significantly higher in H1 than in H2 for three of the four pause points of the SCC.
In both hospitals, the moment of admission was the pause point with the highest
completion (55.3% in H1 and 57.9% in H2) and the discharge pause point was the one
with the lowest completion (17.6% in H1 and 5.9% in H2).
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Variation in essential birth practices

Before the implementation of the SCC, both hospitals had low adherence to
EBPs for the newborn (less than 18%) and greater adherence to EBPs for the woman
(62.0% in H1 and 89.9 % in H2), with few variations in longitudinal analysis with control
charts (Table 3).

With the intervention, an increase (p<0.001) of 17.2 (relative improvement of
45.2%) in EBPs for the woman (62.0% before and 79.2% after SCC) and 44.7 (relative
improvement of 54.5%) in EBPs for the newborn (17.9% before and 62.6% after) was
found in H1, representing an overall improvement of 50.9% in total of the EBPs. All EBP
indicators in H1 showed a significant increase after the intervention. The EBPs that
showed the most significant improvements (p<0.001) were compliance with the
antihypertensive protocol (increasing from 77.5% to 92.2% after SCC) and timely
clamping of the umbilical cord (increasing from 21.1% to 71.9% after SCC).

In H2, there was little variation in EBP indicators after the intervention, however,
EBPs for the woman showed higher levels than in H1. The improvements were significant
(p<0.05) for the indicators of adherence to the magnesium sulphate protocol (increasing
from 93.3% to 96.9% after SCC) and timely clamping of the umbilical cord (increasing
from 2.8% to 7.2% after SCC), resulting in a final increase of 24.7% in the EBPs
compliance in general.

Effects of SCC on severe complications and adverse events

The effect of implementing the SCC on health outcomes was more significant in
the hospital of greater complexity where there was higher adoption of the SCC (H1), with
a reduction (p<0.05) being detected both in the incidence of AEs (AOI decreased from
17.2% to 12.8% after SCC) and their severity (WAOS decreased 39.5% and SI reduced
18.4%). There was also a drop of 30.8% in the rates of deliveries with severe
complications. In H2, the only significant improvement was in the rate of deliveries with
severe complications, which dropped from 6.1% to 3.1% after SCC (relative
improvement of 49.2%; p=0.05) (Table 4).

Comparing the institutions, the final incidence of AEs in H1 (AOI of 12.8%)),
which decreased by 25.6% (p=0.049), was higher than in H2 (AOI of 0.8%), however, its
SI after intervention significantly reduced and was lower than in H2. In the low
complexity hospital (H2), AEs were less frequent, but more severe.

The control charts of the main outcome measures are shown in Figure 1. The

analysis of the H1 time series shows that there was a non-random and sustained
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improvement attributed to the SCC in EBP measures in general and to the WAOS; while
in H2, the process remained stable, with no special cause of change towards an
improvement in the quality of care.

Figure 1

Thus, it is observed in graph Al that the compliance with EBPs before the
checklist was below the average in all 12 initial measurements of H1. After the
intervention, there is a sustained and above average improvement in all final
measurements of the study. Regarding the WAOS measure of H1 (graph A2), it is
observed that before the SCC, its value was higher than the average in 8 of the 12 points
and, after the intervention, it remained below the central line in 10 of the 12 end points,
having a series of eight consecutive points below the average, representing a significant

reduction in the severity of the AEs in HI.

DISCUSSION

General study contributions

This study assesses adherence to the SCC and its effect on the quality of
childbirth care in two hospitals with distinct implementation contexts in Brazil. We
compare the extent of SCC implementation and use, levels of adherence to EBPs, and
clinical outcomes including AEs and childbirth complications.

The main results showed that the tertiary-level hospital that had the higher
adoption and completion (H1) rates of the SCC also had the best performance in terms of
EBPs and AEs. In this hospital, the intervention was significantly associated with a
sustained improvement in adherence to EBPs (50.9% increase) and a 30.8% drop in the
rate of deliveries with severe complications, further reducing severity measures of AEs
(39.5% improvement in WAOS and 18.4% in SI). The secondary-level hospital with
lower use of the SCC showed improvements in EBPs, but did not show improvements in
the incidence and severity of AEs, probably because the statistical power of the study was
not enough to detect an improvement in this hospital, where the rates of complications
and AEs are lower.

Even with the similar SCC implementation strategy in the two hospitals,
completion of the SCC and adherence to EBPs was higher in H1, demonstrating that the
enabling environment for the intervention may have been different between the two
hospitals. The previous experience of using the SCC in H1, where a regular monitoring

and feedback team on SCC indicators was established, may signal a more favourable
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environment for the Safe Childbirth Project intervention.[32] This uneven improvement
between the hospitals demonstrates the importance of contextual characteristics and of a
systematic and continuous monitoring of adherence to the SCC.

The checklist and adherence to essential birth practices

We found an increase in adherence to the practices of using the partogram,
management of hypertensive disorders and immediate care for the woman and newborn,
which are consistent with findings from other studies linked to participants in the “WHO
SCC Collaboration”.[9-16] We believe that this is because the checklist functions as a
brief reminder for the main evidence-based practices, encouraging communication and
coordination between teams and, consequently, compliance with EBPs.[7, 9, 11]

Hypertensive disorders are a major cause of maternal morbidity and mortality in
Brazil and worldwide.[27-30] In H1, the increase in the adherence to the antihypertensive
protocol was 65.3% and the adherence to the magnesium sulphate protocol was 28.5%,
suggesting that the adoption of the checklist improved standardization of care processes.
In H2, there was also a significant improvement in adherence to the magnesium sulphate
protocol, with levels close to the total in these two indicators. The greater and similar
completion in the two hospitals of the items of the “On admission” pause point, without
variation between them, reinforces the SCC’s role in prompting adherence to EBPs for
the management of hypertensive disorders in hospitals of different complexities.

In the third stage of labour, the administration of oxytocin in the first minute is
the main intervention for the prevention of postpartum haemorrhage (PPH).[6, 33, 34] In
HI, the 47.0% increase in administration of oxytocin in the first minute after birth has
contributed to reducing the incidence of PPH. Thus, the present study shows that the
introduction of the checklist helped to increase adherence to EBPs and reduce the
incidence of the main causes of maternal death: severe hypertensive disorders and
haemorrhage.[27-30]

Immediate neonatal care practices that have increased with the intervention are
strongly recommended in the current WHO guidelines because they produce better health
and nutrition outcomes for the newborn.[6] Several studies show that the delayed
clamping of the umbilical cord (EBP present only in the SCC adapted for Brazil and in
the current obstetric guidelines) prevents childhood anaemia[35-37] and skin-to-skin
contact improves the bond between woman and newborn, and encourages
breastfeeding.[6] The significant increase (54.5%) in EBPs for the newborn only in H1

may be explained by the greater adherence to filling in the items in the pause point “Soon
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after birth.” These positive effects of the checklist on neonatal care denote the importance
of this tool for reducing early neonatal mortality,[11, 17,18] which showed the slowest
improvement during the era of the Millennium Development Goals.[38]

Effects of the checklist on the complications and AEs of childbirth care

Scientific evidence on the effects of SCC on adverse outcomes is challenging
due to the relatively rare occurrence of maternal and neonatal mortality. Therefore, we
examined the reduction in the rate of births with severe complications; and the reduction
in the incidence and severity of AEs in the hospital with the highest adherence to SCC.

The BetterBirth trial, the largest randomized controlled trial on the SCC, showed
puzzling results with an increase in adherence to EBPs[15,16] but no reduction on
maternal and neonatal mortality.[16] In subsequent investigations, a reduction in the rate
of stillbirths and in early neonatal mortality[11,17] was observed after implementing the
SCC along with a reduction in these rates among low-birthweight and preterm
babies.[18] Even using SCC-based interventions, the different implementation context of
these studies may explain the divergent results, especially due to the drop in the levels of
adherence and checklist use after coaching ceased in The BetterBirth trial.[16]

Since severe morbidity and AEs are more frequent than maternal and neonatal
deaths and still constitute the direct causes of these deaths, the 30.8% reduction in the rate
of deliveries with severe complications and the 25.6% reduction in the AOI in the hospital
that made greater use of the SCC (H1) found after the intervention signals the importance
of the SCC as a patient safety tool. Reducing AEs is one of the main objectives of the
checklist, and more studies are needed to evaluate the impact on a variety of AEs that
occur during childbirth.

It is also important to clarify that, in general, complications and AEs were greater
in the tertiary hospital, a result already expected because H1 is the reference hospital for
high-risk pregnancies in that region, its patients naturally exhibit greater likelihood of
complications. Most studies do not distinguish the frequency of AEs by the level of
complexity of care, making it difficult to compare our results with the findings in the
literature.

Analysis of the severity of the AEs with the WAOS and SI indexes showed that,
although the secondary hospital had lower AOI and WAOS, its SI was higher than the
tertiary hospital, suggesting that, although less frequent, the outcomes were more severe

at the secondary hospital. As the general adherence to the SCC was low in this institution,
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a more effective implementation approach may be needed in H2, so that the benefits found
in the hospital of high complexity can also be reproduced in low-risk hospitals.

Thus, even though our intervention did not have optimal adherence levels, we
believe that the reduction identified in H1 in the incidence and severity of AEs and in
severe childbirth complications was related to the use of the checklist and the increase in
EBPs. Other contextual factors in HI1, such as a culture of quality improvement,
continuous monitoring and feedback on indicators, and the involvement of the clinical
leadership and the patient safety unit in the intervention, may have contributed to this
result. This reinforces the usefulness of using SCC as a strategy to improve the quality
and safety of care during childbirth and demonstrates that the improvement in quality is
strongly dependent on the context of health services.[39]

This result reinforces the idea that where the SCC is best implemented, the
processes and results improve. This was found in the BetterBirth study, where it was
identified that each additional SCC practice performed in care was strongly associated
with a reduction in the chances of perinatal mortality and early neonatal mortality.[40]
Thus, effective implementation of the checklist is needed, including strategies for
Improvement Science and Quality Management, team training, and monitoring and
evaluation with continuous feedback.[7,10]

Study limitations

This study may contain limitations related to registration bias, since the
collection of data in medical records depends on the quality and regularity of the
information recorded. This bias may have happened because it involves routine events in
which data are simply not recorded or because data collection is related to the
responsibility of professionals.

Another limitation may be related to the nature of the quasi-experimental design.
As it was not possible to carry out a randomized controlled trial, this study produces
moderate evidence on the effect of SCC.

The participation of only two hospitals with different care levels and the use of
a single data source limited the comparison with other studies involving the SCC, which,
in their majority, integrate multiple institutions and different data sources.

Conclusions

We found that SCC improves EBPs in a secondary-level and tertiary-level

hospital in Brazil, which is consistent with previous studies. We also demonstrated a

reduction in severe complications and the incidence and severity of AEs in childbirth after
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SCC implementation. Despite the difficulties in filling out the checklist, the
improvements found in the hospital with the highest adherence highlight the usefulness
of this tool for the prevention and management of the main complications of childbirth,
especially in a tertiary-level setting. Finally, it is necessary to carry out new studies that
evaluate the benefits of using the SCC in other processes and results of childbirth care, as
well as studies that evaluate the influence of the context on the effectiveness of this tool.
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Table 1 — Characteristics of Study Hospitals, 2015-2016

Characteristic

H1

H2

Location

Level of care

Type of administration

Health professionals on staff
Obstetrician-Gynaecologist
Paediatrician or Neonatologist
Obstetric Nurse or General Nurse

Neonatologist Nurse

TOTAL
Number of Beds

Obstetrics and Gynaecology
Neonatal and Paediatrics

TOTAL
Number of Births 2015-2016 (n=6,205)

Vaginal deliveries

Caesarean deliveries

Capital of a state
in the north-east of
Brazil
Tertiary Level

Public

60
51
45
23

179

88
40
128

1,603 (38.6%)
2,544 (61.3%)

Interior of a state
in the north-east of
Brazil
Secondary Level

Public

30
30
59

121

41
22
63

1,239 (60.2%)
819 (39.8 %)

The number of beds in hospitals includes the beds of the Intensive Care Unit and those of the Clinic,
both maternal and neonatal. The data on the number of professionals and the number of beds were
found in the information system of the National Registry of Health Establishments (CNES) of the
Department of Informatics of the Unified Health System (DATASUS) for the 2019 year of

competence.
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Table 2 — Frequency of use and filling (%) of the Safe Childbirth Checklist (SCC) by

pause points and items, stratified by hospital. Brazil, 2015 and 2016

SCC Items H1 H2 p-value
(n=360) (n=360)

Deliveries adopting of Adapted SCC 83.3 33.6 <0.001*

Items from the original SCC (On admission)
Does the pregnant woman need to be referred? 11.7 35.5 <0.001*
Was the partogram initiated? 53.3 65.3 0.025%*
Does the pregnant woman need to take an antibiotic? 55.3 37.2 0.001*
Does the pregnant woman need to take magnesium sulphate? 53.0 35.5 0.001*
Does the pregnant woman need to take an antiretroviral? 48.7 34.7 0.009*
Were there availability of hand-washing material and gloves for 69.0 83.5 0.002*
each vaginal examination?
Was the presence of a companion during the delivery 68.0 82.6 0.002*
encouraged?
Will the pregnant woman or companion ask for help during 65.3 81.0 0.002*
labour if necessary?

SCC items added (On admission) T
Did the woman bring her prenatal card? 69.7 86.8 <0.001*
Does the pregnant woman need to take an antihypertensive? 59.0 37.2 <0.001*

TOTAL pause point (On admission) 55.3 57.9 0.250

Items from the original SCC (Just before pushing or before

Caesarean)
Does the pregnant woman need to take an antibiotic? 21.0 23.1 0.629
Does the parturient need to take magnesium sulphate? 19.0 16.5 0.553
Was there essential material near the bed and preparation for the 243 314 0.136
delivery confirmed? (for the pregnant woman)
Was there essential material near the bed and preparation for the 71.0 33.1 <0.001*
delivery confirmed? (For the newborn)
Was the assistant identified and ready to help during the delivery 77.3 29.8 <0.001*
if necessary?

SCC items added (Just before pushing or before Caesarean) T
Does the parturient show signs of needing a Caesarean? 24.0 22.3 0.712
Does the parturient show signs of needing an episiotomy? 8.3 17.4 0.007*
Does the parturient need to take an antihypertensive? 21.7 18.2 0.424
Does the current professional have recent updated neonatal 77.0 30.6 <0.001*
resuscitation qualifications (maximum 2 years)?

TOTAL pause point (Just before pushing or before Caesarean) 38.2 24.7 <0.001*

Items from the original SCC (Soon after birth —within 1 hour)
Is the mother bleeding more than expected? 17.0 12.4 0.240
Does the mother need to start on antibiotics? 17.7 13.2 0.265
Does the mother need to start on magnesium sulphate? 17.7 11.6 0.122
Does the newborn need to be referred? 57.7 13.2 <0.001*
Does the newborn need antibiotics? 56.0 13.2 <0.001*
Does the newborn need special care/monitoring? 61.0 14.0 <0.001*
Does the newborn need to start on antiretroviral therapy? 55.3 13.2 <0.001*
Was there skin-to-skin contact (if the mother and the newborn are 60.3 21.5 <0.001*
well)?
Was breastfeeding initiated in the first hour (if the mother and the 61.7 17.4 <0.001*
newborn are well)?
Will the mother/companion ask for help if there are any signs of 58.3 20.7 <0.001*

danger?
SCC items added (Soon after birth — within 1 hour) T
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Does the parturient need to take an antihypertensive? 18.0 11.6 0.105
Was the cord clamped between 1 and 3 minutes? 65.0 20.7 <0.001*
Was vitamin K administrated? 73.7 21.5 <0.001*
Did the NB have an identification bracelet on? 72.3 22.3 <0.001*

TOTAL pause point (Soon after birth — within 1 hour) 494 16.2 <0.001*

Items from the original SCC (before discharge)
Is the mother's bleeding controlled? 4.3 10.7 0.013*
Does the mother need to take an antibiotic? 3.7 1.7 0.280
Does the newborn need to take an antibiotic? 19.0 1.7 <0.001*
Does the baby breastfeed correctly? 23.7 10.7 0.003*
If the mother is seropositive, did the mother and the newborn 10.7 0.8 0.001*
receive enough antiretrovirals (ARVs) for a period of 6 weeks?
Were family planning options discussed with the mother? 4.0 11.6 0.003*
Was the mother instructed on the follow-up of the baby after 20.7 10.7 0.016*
discharge and the warning signs to ask for help?

SCC items added (before discharge) T
Did the NB show any signs of jaundice? 18.7 0.8 <0.001*
Did the newborn perform blood group and RH factor tests? 24.3 5.0 <0.001*
Did the newborn receive BCG vaccine? 24.0 12.4 0.008*
Did the newborn receive hepatitis B vaccine? 243 11.6 0.003*
Was the neonatal heel prick test performed? 22.3 2.5 <0.001*
Was the newborn hearing screening performed? 19.0 2.5 <0.001*
Was the red reflex examination performed? 21.7 8.3 <0.001*
Was the tongue screening test performed? 19.7 1.7 <0.001*
Was the screening for critical congenital heart defects 22.3 2.5 <0.001*
performed?

TOTAL pause point (before discharge) 17.6 5.9 <0.001*

Completion of all SCC items 38.1 22.9 <0.001*

HI, Tertiary hospital; H2, Secondary hospital.
* Variable with p <0.05.

T Items added in the SCC adapted and validated for the Brazilian version.[19]
- The frequency of the items refers only to the items completed by the professional in the SCC,

it does not equal the frequency of compliance with the practice.
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Table 3 — Point (%) and interval (+ 95% CI) estimates of essential birth practice (EBP)
indicators, before and after the SCC implementation, 2015 and 2016

Indicator

Average percentage of
compliance with four
EBPs for the woman
Use of partogram
Adherence to the
antihypertensive
protocolT
Adherence to the
magnesium sulphate
protocol™
Administration of
oxytocin in the 1st
minute after delivery
Average percentage of
compliance with three
EBPs for the newborn
Delayed clamping of
the umbilical cord
Skin-to-skin contact
after birth
Breastfeeding in the
1st hour
Average percentage of
EBP compliance in
general (seven EBPs)

Tertiary hospital (H1) Secondary hospital (H2)
Before After Absolute p-value Before After Absolute p-value
n=360 n=360 Improvement n=360 n=360 Improvement
(%Relative (%Relative
Improvement)? Improvement)?
62.0+£2.1 79.2+41.8 17.2 (45.2) <0.001* 89.9+1.5 91.0+1.4 1.1 (11.0) 0.305
42+£2.1 469+£52 42.7 (44.6) <0.001* 87.843.4 872435 -0.6 (NA) -
77.5443 922428 14.7 (65.3) <0.001* 98.9+1.1  97.5+1.6 -1.4 (NA) -
74.7£4.5  81.9+4.0 7.2 (28.5) 0.019* 9334+2.6 96.9+1.8 3.6 (53.7) 0.013*
91.742.8  95.6+2.1 3.9 (47.0) 0.016* 79.744.2  82.5+¢3.9 2.8 (13.8) 0.341
17.942.6  62.6+4.3 44.7 (54.5) <0.001* 16.9£2.5  18.8+3.0 1.9(2.2) 0.258
21.1+42  71.9+4.6 50.8 (64.4) <0.001* 2.8+1.7 7.242.7 4.4 (4.5) 0.003*
72427  55.0£5.1 47.8 (51.5) <0.001* 21.7443  21.9+43 0.2 (0.3) 0.476
25.3+4.5  60.8+5.0 35.5(47.5) <0.001* 26.4+4.6  27.2+4.6 0.8 (1.1) 0.405
43.1+£1.7  72.1+£2.3 29.0 (50.9) <0.001* 58.741.4  68.9+1.5 10.2 (24.7) 0.002*

* Variable with p <0.05.

2 Absolute improvement = p2—p1, where p2 is the percentage of compliance after the checklist and p1 the percentage before
the checklist; Relative improvement = (p2—p1) / (100-p1) * 100, quotient between the absolute improvement and the possible
improvement space existing before the checklist
- Empty cells represent measures that did not improve at the end of the study.
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Table 4 — Point (%) and interval (= 95% CI) estimates of outcome indicators and adverse
events in childbirth care, before and after of the SCC implementation, 2015 and 2016
Tertiary hospital (H1) Secondary hospital (H2)
Indicator Before After Absolute p-value Before After Absolute p-value
n=360 n=360 Improvement n=360 n=360 Improvement
(%Relative (%Relative
Improvement)? Improvement)?
Delivery rates 253+4.5  17.543.9 -7.8 (-30.8) 0.005* 6.1£2.5 3.1+1.8 -3.0 (-49.2) 0.027*
with severe
complications
Adverse Outcome 17.243.9  12.843.5 -4.4 (-25.6) 0.049* 2.2+£1.5 0.8+0.9 -1.4 (-63.3) 0.061
Index (AOI)®
Weighted Adverse 17.3+7.1 10.5+4.3 -6.8 (-39.5) <0.001* 1.4+2.2 1.1£2.2 -0.3 (-20.4) 0.189
QOutcome Score
(WAOS)
Severity Index 100.7+14.4  82.2+9.1 -18.6 (-18.4) <0.001* 64.4+14.0 136.7+23.6 72.3 (NA) -
(8D
Percentage of 10.8+£3.2 8.6+2.9 -2.2 (-20.4) 0.159 1.74£0.4 0.6£0.8 -1.1 (-64.7) 0.084
deliveries with
adverse events
Percentage of 7.5+2.7 5.3+23 -2.2(-29.3) 0.113 0.6+0.8 0.3+0.6 -0.3 (-50.0) 0.274
deliveries with
neonatal adverse
events
2 Absolute improvement = p2—p1, where p2 is the percentage of compliance after the checklist and p1 the percentage before
the checklist; Relative improvement = (p2—p1)/(p1) * 100, quotient between the absolute improvement and the possible
improvement space existing before the checklist. A negative value of absolute and relative improvement indicates a reduction
in complications and / or adverse events in the post-intervention period.
b Total adverse events that make up WAOS = maternal death, intrapartum or neonatal death > 2,500 g, uterine rupture,
maternal admission to the ICU, birth trauma, return to operating / delivery room, admission to NICU >2,500 g & for > 24,
Apgar <7 at 5 minutes, blood transfusion, 3rd or 4th degree perineal laceration.[7]
- Empty cells represent measures that did not improve at the end of the study.
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ABSTRACT

Objective: The WHO Safe Childbirth Checklist (SCC) is a promising initiative for safety
in childbirth care, but the evidence about its impact on clinical outcomes is limited. This
study analysed the impact of SCC on essential birth practices (EBPs), obstetric
complications and adverse events (AEs) in hospitals of different profiles. Design: Quasi-
experimental, time-series study and pre/post intervention. Setting: Two hospitals in
North-East Brazil, one at a tertiary level (H1) and another at a secondary level (H2).
Participants: 1,440 women and their newborns, excluding those with congenital
malformations. Interventions: The implementation of the SCC involved its cross-
cultural adaptation, raising awareness with videos and posters, learning sessions about
the SCC, and auditing and feedback on adherence indicators. Primary and secondary
outcome measures: Simple and composite indicators related to seven EBPs, three
complications and ten AEs were monitored for one year, every two weeks, totalling 1,440
observed deliveries. Results: The checklist was adopted in 83.3% (n=300) of deliveries
in H1 and in 33.6% (n=121) in H2. The hospital with the highest adoption rate for SCC
(H1) showed greater adherence to EBPs (improvement of 50.9%;p<0.001) and greater
reduction in clinical outcome indicators compared to its baseline: percentage of deliveries
with severe complications (reduction of 30.8%;p=0.005); Adverse Outcome Index
(reduction of 25.6%;p=0.049);Weighted Adverse Outcome Score (reduction of
39.5%;p<0.001); Severity Index (reduction of 18.4%;p<0.001). In H2, whose adherence
to the SCC was lower, there was an improvement of 24.7% compared to before SCC
implementation in the composite indicator of EBPs (p=0.002) and a reduction of 49.2%
in severe complications (p=0.027), but there was no significant reduction in AEs.
Conclusions: A multifaceted SCC-based intervention can be effective in improving
adherence to EBPs and clinical outcomes in childbirth. The context and adherence to the
SCC seems to modulate its impact, working better in a hospital of higher complexity.

Keywords: quality of health care; patient safety; maternal—child health services; checklist

Strengths and limitations of this study

e This is the first study on the impact on essential birth practices and safety of the
Safe Childbirth Checklist in Brazil, which is a country with high maternal and

neonatal mortality rates.
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e The study assesses the impact of SCC on adherence to essential birth practices,
and incidence of adverse events and severe complications in childbirth in hospitals
with different levels of care complexity.

e The participation of only two hospitals with different capacities limited the
comparison with other studies involving the SCC.

¢ Due to its quasi-experimental design, this study produces only moderate evidence

on the challenges to the implementation and impact of SCC.

INTRODUCTION

Despite the increase in the number of women who deliver in health
institutions,| 1-3] patient safety incidents, including adverse events (AEs), are common
and require improvement.[4,5] The most serious AEs are maternal and newborn death.
Others, such as uterine rupture and trauma at birth, tend to be more frequent and are
associated with important failures in the quality of care that can be prevented with
evidence-based practices. Low adherence to essential birth practices (EBPs), which are
those with proven effectiveness, efficiency and safety, increases the risk of unnecessary
interventions and harm, resulting in more costs and a negative experience for the families
involved.[6]

To address these safety concerns during facility-based childbirth, the World
Health Organization (WHO) has developed the Safe Childbirth Checklist (SCC), a tool
that synthesizes the evidence-based practices that must be offered before, during and after
delivery.[7] The checklist contains 29 items with succinct reminders to prevent, detect
and treat the main causes of maternal death (haemorrhage, hypertensive diseases and
infection) and foetal death due to inadequate delivery assistance and neonatal deaths
(asphyxia, infection and prematurity). Based on the “SCC Collaboration” initiative, the
WHO recommended its adaptation and use worldwide, as well as additional studies that
assess the barriers and facilitators of the effective use of the SCC and its effects on the
quality and safety of childbirth care.[7,8]

Available evidence has demonstrated that the SCC is effective in increasing

EBPs,[9-16] but fewer studies have analysed its impact on clinical outcomes and the
findings are mixed.[11,16-18] In a single hospital in Namibia, a quality improvement

project based on SCC has been successful in increasing EBPs and reducing perinatal
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mortality, mainly by decreasing stillbirths.[11] A reduction in neonatal mortality was also
found in two other studies conducted in India[17] and in Kenya and Uganda[18], which
used a package of interventions that included the SCC. However, a large randomized
study of 60 pairs of institutions in India showed that a coaching-based SCC programme
also increased adherence to EBPs, but had no effect on any of the measured clinical
outcomes.[16] These inconsistent results signal the importance of the implementation
context of implementing checklists and the required supporting environment to make
them successful. They also reflect the need for studies of other implementation
approaches and AEs not previously studied. This study aimed to analyse the impact of
the SCC on adherence to EBPs and on the incidence of AEs and severe complications in
hospitals of different levels of complexity in Brazil.

METHODOLOGY

Study design and context

The study design was a quasi-experimental pre/post intervention time series. It
was developed in the context of the Safe Childbirth Project (approval protocol number
1,562,300/2015), an initiative for the implementation of WHO SCC in hospitals in Brazil
and Mexico, which was part of the “WHO SCC Collaboration”. The validation of
indicators used in the project,[19,20] the descriptive baseline results[4] and the process
of adapting the SCC for Brazil[21] have been previously published. The present study
tests the hypothesis that the adapted SCC can improve the quality of care during
childbirth, both in processes and clinical outcomes.

The study was carried out in a state in the north-east region of Brazil, which
stands out for having a maternal mortality ratio of 64.3 maternal deaths per 100,000 live
births and early neonatal mortality of 8.6 per thousand live births. In Brazil, these rates
are 57.9 and 9.5, respectively.[22] Two public hospitals linked to a Federal University
participated: H1, a referral centre for high-risk births (tertiary level) which is located in
the capital of a state in the north-east of Brazil and performs an average of 11 births/day;
H2, low-risk hospital (secondary level), located in the interior of the state and performs
an average of 6 births/day.

The clinical staff for obstetric care in the participating facilities included 60
gynaecologists and obstetricians in H1 and 30 in H2, as well as 45 specialised midwifery
nurses in H1 and 59 in H2. Regarding newborn care, there were 51 paediatricians and
neonatologists in H1 and 30 in H2. The number of nurses specialising in neonatology was

23 in H1 and 2 in H2. The number of beds for maternal and neonatal care, included 88
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beds for gynaecology and obstetrics and 40 beds for neonatology in HI1 and 41 beds and
22 beds, respectively, in H2.

The number of births during 2015 and 2016 in H1 was 4,147, of which 1,603
(38.6%) were vaginally delivered and 2,544 (61.3%) were by caesarean section. In H2,
the total number of vaginal deliveries in the same period was 1,239 (60.2%) and 819
(39.8%) deliveries were by caesarean section.

Intervention

The intervention for implementing the SCC was developed through extensive
discussions with professionals from both hospitals for the cross-cultural adaptation of the
WHO SCC to the Brazilian context, using nominal group techniques (three meetings),
consensus conference (two conferences), pilot study and interview with professionals.
The two hospitals in the study implemented the SCC adapted for Brazil and incorporated
it into the medical records of all patients admitted for childbirth.[21] The approved
version included the 29 items from the original checklist and 20 new items. Justifications
for Caesarean section and episiotomy, delayed clamping of the umbilical cord, and care
for the newborn (such as administration of vitamin K, vaccines and diagnostic tests) were
some of the items added to the SCC (see online Additional file 1 in Portuguese).[21]

The implementation of the SCC was carried out by the Patient Safety Units of
the participating hospitals with the support of the study researchers. The intervention
included training professionals to adapt and implement the checklist, learning sessions to
use the checklist, and definition of those responsible for completing the checklist, and
monitoring the implementation. In addition, simulations of using the checklist were
carried out, along with the production of posters and explanatory folders, featuring videos
on television media, auditing and feedback on adherence indicators.

Population

The study included all deliveries performed at the two participating hospitals
between July 2015 and August 2016, excluding cases of newborns with congenital
malformations to avoid overestimation of AEs.

The sample consisted of 30 medical charts every 2 weeks for 1 year, 6 months
before and 6 months after the SCC implementation. It is known that random samples with
successive measurements of 30 cases are considered feasible and useful for quality
monitoring and decision-making in health services.[23] The sample size per hospital was
720, representing a total of 1,440 evaluated deliveries. The cases were selected by

systematic random sampling.
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Variables

The measures used to assess the level of the SCC implementation by hospital
were the percentage of deliveries adopting SCC and the percentage of items and pause
points filled out on the checklist.

EBP indicators were evaluated in simple and compound form. Four indicators of
EBPs were evaluated for the woman (use of partogram, adherence to the antihypertensive
protocol, adherence to the magnesium sulphate protocol, and administration of oxytocin
in the first minute after delivery) and three of EBPs for the newborn (timely clamping of
the umbilical cord, skin-to-skin contact after birth, and breastfeeding in the 1st hour). The
simple indicators were aggregated into three composite measures: average percentage of
compliance with four EBPs for the woman; average percentage of compliance with three
EBPs for the newborn; and average percentage of EBPs compliance in general (seven
EBPs).

The analysis of the adherence to the antihypertensive and magnesium sulphate
protocols was applied to all women in the sample, and was considered as compliant when
these drugs were used appropriately for the clinical indication, as well as not used in the
absence of indication. The classification of appropriate use of antihypertensive
medications and magnesium sulphate was performed according to the clinical criteria
established by WHO and the International Society for the Study of Hypertension in
Pregnancy (ISSHP).[24-26]

Outcome indicators included measures of severe maternal morbidity and AEs.
The composite indicator of the delivery rate with severe complications was calculated for
the main causes of maternal mortality in Brazil and in the world: severe acute
hypertension; eclampsia; and obstetric haemorrhage.[27-30]

For the AEs, we used the indicators proposed by Mann et al. (2006): Adverse
Outcome Index (AOI), which measures the incidence of deliveries with one or more
maternal and neonatal AE; Weighted Adverse Outcome Score (WAOS), which measures
the severity of AEs in relation to the total number of deliveries; and Severity Index (SI),
which is the score of the sum of severity scores of births with AEs divided by the total
number of births with AEs.[5] The WAOS and SI severity scores were decided on through
a consensus process carried out by the American College of Obstetricians and
Gynaecologists Committee on Quality Improvement and Patient Safety, which attributed
a weighted score to each measure that represented the severity of the AE. It was

predetermined that the sum of the scores of all other outcomes could not be greater than
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the score for a maternal death (750 points). The individual scores for the 10 AEs were:
750 - maternal death; 400 - intrapartum or neonatal death >2,500 g; 100 - uterine rupture;
65 — maternal admission to the ICU; 60 - birth trauma; 40 - return to operating / delivery
room; 35 - admission to Neonatal Intensive Care Unit >2,500 g & for >24; 25 - Apgar <7
at 5 minutes; 20 - blood transfusion; 5 - 3rd or 4th degree perineal laceration.[5] The AOI,
WAOS and SI are measures recommended by the National Health Surveillance Agency
of Brazil (ANVISA).[31] In addition to these measures, the AEs that make up the AOI
were evaluated as two other composite indicators: percentage of deliveries with maternal
AE; and percentage of deliveries with neonatal AE.

Data collection

After training and a pilot study to validate the indicators in both hospitals,[19,20]
the data were collected with a prospective review of medical records. The reliability of
the instrument during the pilot study in Brazil[20] showed Kappa indices with substantial
agreement (> 0.76) for most indicators and, when not, adjustments were made for greater
clarity. The pilot study was carried out in the first and second week of July 2015. The
pilot study cases were not part of this study.

Data analysis

A descriptive analysis of maternal age, type of delivery and length of stay was
performed. Percentage estimates of filling in the SCC (by items, by pause point and in
general), adherence to EBPs, the incidence of severe complications and AEs, and severity
of AEs were calculated. The graphical representation of the improvement of the
composite EBPs and AE severity indicators (WAOS) was performed with a statistical
control graph.

All indicators were stratified by hospital. EBP indicators and clinical outcomes
were compared in an aggregated and longitudinal way before and after the intervention
with SCC. The improvement estimate after the intervention was calculated by means of
absolute improvement (difference between the levels of compliance before and after the
checklist) and relative improvement (ratio between the absolute improvement and the
possible improvement space). The statistical improvement test performed was the
unilateral Z test of the difference between the proportions (for the composite indicators
of EBPs, complications and AEs) and the difference between the means (for the WAOS
and SI indicators). For all these analyses, the level of statistical significance of 5% was
considered.

Patient and Public Involvement
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Patients were not directly involved in this study as data collection was based only
on medical records and researchers ensured the confidentiality of data for the institutions

and patients involved.

RESULTS
Characterization of women, mode of delivery, and length of stay
The quality of care at 1,440 births and their clinical outcomes in the mothers and
newborns involved were evaluated. Women seen at the tertiary hospital (H1) had a longer
hospital stay (average of 3.4 days and SD 3.2) and a higher frequency of Caesarean
sections (67.5%; p<0.001) than women seen at the secondary hospital (H2) (hospital stay
of 2.5 days and 41.0% of Caesarean sections). The average age of women did not vary
between hospitals, being 26.1 years in H1 and 25.4 in H2.
Compliance with filling the checklist
As shown in Table 1, the rate of adoption of the adapted SCC (percentage of
deliveries in which SCC was used) was significantly higher in H1 (83.3%; 300 deliveries)
than in H2 (33.6%; 121 deliveries), with no difference in the level of completion between
the items from the SCC adapted for Brazil and the items from the original SCC (83.3%
in H1 and 31.7% in H2). Among the births that adopted the checklist, the percentage of
completion of all items was 38.1% in H1 and 22.9% in H2 (p<0.001). The level of
completion of the checklist was significantly higher in HI than in H2 for three of the four
pause points of the SCC. In both hospitals, the moment of admission was the pause point
with the highest completion (55.3% in H1 and 57.9% in H2) and the discharge pause
point was the one with the lowest completion (17.6% in H1 and 5.9% in H2).
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Variation in essential birth practices

Before the implementation of the SCC, both hospitals had low adherence to
EBPs for the newborn (less than 18%) and greater adherence to EBPs for the woman
(62.0% in H1 and 89.9 % in H2), with few variations in longitudinal analysis with control
charts (Table 2).

With the intervention, an increase (p<0.001) of 17.2 (relative improvement of
45.2%) in EBPs for the woman (62.0% before and 79.2% after SCC) and 44.7 (relative
improvement of 54.5%) in EBPs for the newborn (17.9% before and 62.6% after) was
found in H1, representing an overall improvement of 50.9% in total of the EBPs. All EBP
indicators in H1 showed a significant increase after the intervention. The EBPs that
showed the most significant improvements (p<0.001) were compliance with the
antihypertensive protocol (increasing from 77.5% to 92.2% after SCC) and timely
clamping of the umbilical cord (increasing from 21.1% to 71.9% after SCC).

In H2, there was little variation in EBP indicators after the intervention, however,
EBPs for the woman showed higher levels than in H1. The improvements were significant
(p<0.05) for the indicators of adherence to the magnesium sulphate protocol (increasing
from 93.3% to 96.9% after SCC) and timely clamping of the umbilical cord (increasing
from 2.8% to 7.2% after SCC), resulting in a final increase of 24.7% in the EBPs
compliance in general.

Impact of SCC on severe complications and adverse events

The impact of implementing the SCC on health outcomes was more significant
in the hospital of greater complexity where there was higher adoption of the SCC (H1),
with a reduction (p<0.05) being detected both in the incidence of AEs (AOI decreased
from 17.2% to 12.8% after SCC) and their severity (WAOS decreased 39.5% and SI
reduced 18.4%). There was also a drop of 30.8% in the rates of deliveries with severe
complications. In H2, the only significant improvement was in the rate of deliveries with
severe complications, which dropped from 6.1% to 3.1% after SCC (relative
improvement of 49.2%; p=0.05) (Table 3).

Comparing the institutions, the final incidence of AEs in H1 (AOI of 12.8%)),
which decreased by 25.6% (p=0.049), was higher than in H2 (AOI of 0.8%), however, its
SI after intervention significantly reduced and was lower than in H2. In the low
complexity hospital (H2), AEs were less frequent, but more severe.

The control charts of the main outcome measures are shown in Figure 1. The

analysis of the H1 time series shows that there was a non-random and sustained
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improvement attributed to the SCC in EBP measures in general and to the WAOS; while
in H2, the process remained stable, with no special cause of change towards an
improvement in the quality of care.

Figure 1

Thus, it is observed in graph Al that the compliance with EBPs before the
checklist was below the average in all 12 initial measurements of H1. After the
intervention, there is a sustained and above average improvement in all final
measurements of the study. Regarding the WAOS measure of H1 (graph A2), it is
observed that before the SCC, its value was higher than the average in 8 of the 12 points
and, after the intervention, it remained below the central line in 10 of the 12 end points,
having a series of eight consecutive points below the average, representing a significant

reduction in the severity of the AEs in HI.

DISCUSSION

General study contributions

This study assesses adherence to the SCC and its impact on the quality of
childbirth care in two hospitals with distinct implementation contexts in Brazil. We
compare the extent of SCC implementation and use, levels of adherence to EBPs, and
clinical outcomes including AEs and childbirth complications.

The main results showed that the tertiary-level hospital that had the higher
adoption and completion (H1) rates of the SCC also had the best performance in terms of
EBPs and AEs. In this hospital, the intervention was significantly associated with a
sustained improvement in adherence to EBPs (50.9% increase) and a 30.8% drop in the
rate of deliveries with severe complications, further reducing severity measures of AEs
(39.5% improvement in WAOS and 18.4% in SI). The secondary-level hospital with
lower use of the SCC showed improvements in EBPs, but did not show improvements in
the incidence and severity of AEs, probably because the statistical power of the study was
not enough to detect an improvement in this hospital, where the rates of complications
and AEs are lower.

Even with the similar SCC implementation strategy in the two hospitals,
completion of the SCC and adherence to EBPs was higher in H1, demonstrating that the
enabling environment for the intervention may have been different between the two
hospitals. The previous experience of using the SCC in H1, where a regular monitoring

and feedback team on SCC indicators was established, may signal a more favourable
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environment for the Safe Childbirth Project intervention.[32] This uneven improvement
between the hospitals demonstrates the importance of contextual characteristics and of a
systematic and continuous monitoring of adherence to the SCC.

The checklist and adherence to essential birth practices

We found an increase in adherence to the practices of using the partogram,
management of hypertensive disorders and immediate care for the woman and newborn,
which are consistent with findings from other studies linked to participants in the “WHO
SCC Collaboration”.[9-16] We believe that this is because the checklist functions as a
brief reminder for the main evidence-based practices, encouraging communication and
coordination between teams and, consequently, compliance with EBPs.[7, 9, 11]

Hypertensive disorders are a major cause of maternal morbidity and mortality in
Brazil and worldwide.[27-30] In H1, the increase in the adherence to the antihypertensive
protocol was 65.3% and the adherence to the magnesium sulphate protocol was 28.5%,
suggesting that the adoption of the checklist improved standardization of care processes.
In H2, there was also a significant improvement in adherence to the magnesium sulphate
protocol, with levels close to the total in these two indicators. The greater and similar
completion in the two hospitals of the items of the “On admission” pause point, without
variation between them, reinforces the SCC’s role in prompting adherence to EBPs for
the management of hypertensive disorders in hospitals of different complexities.

In the third stage of labour, the administration of oxytocin in the first minute is
the main intervention for the prevention of postpartum haemorrhage (PPH).[6, 33, 34] In
HI, the 47.0% increase in administration of oxytocin in the first minute after birth has
contributed to reducing the incidence of PPH. Thus, the present study shows that the
introduction of the checklist helped to increase adherence to EBPs and reduce the
incidence of the main causes of maternal death: severe hypertensive disorders and
haemorrhage.[27-30]

Immediate neonatal care practices that have increased with the intervention are
strongly recommended in the current WHO guidelines because they produce better health
and nutrition outcomes for the newborn.[6] Several studies show that the delayed
clamping of the umbilical cord (EBP present only in the SCC adapted for Brazil and in
the current obstetric guidelines) prevents childhood anaemia[35-37] and skin-to-skin
contact improves the bond between woman and newborn, and encourages
breastfeeding.[6] The significant increase (54.5%) in EBPs for the newborn only in H1

may be explained by the greater adherence to filling in the items in the pause point “Soon
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after birth”. Similarly, a pre- and post-intervention study conducted in Ethiopia on SCC
implementation found a 26.2% improvement in essential birth practices at this pause
point.[38] Thus, this positive impact of the checklist on neonatal care denotes the
importance of this tool for reducing early neonatal mortality,[11, 17,18] which showed
the slowest improvement during the era of the Millennium Development Goals.[39]
Impact of the checklist on the complications and AEs of childbirth care

Scientific evidence on the effects of SCC on adverse outcomes is challenging
due to the relatively rare occurrence of maternal and neonatal mortality. Therefore, we
examined the reduction in the rate of births with severe complications; and the reduction
in the incidence and severity of AEs in the hospital with the highest adherence to SCC.

The BetterBirth trial, the largest randomized controlled trial on the SCC, showed
puzzling results with an increase in adherence to EBPs[15,16] but no reduction on
maternal and neonatal mortality.[16] In subsequent investigations, a reduction in the rate
of stillbirths and in early neonatal mortality[11,17] was observed after implementing the
SCC along with a reduction in these rates among low-birthweight and preterm
babies.[18] Even using SCC-based interventions, the different implementation context of
these studies may explain the divergent results, especially due to the drop in the levels of
adherence and checklist use after coaching ceased in The BetterBirth trial.[16]

Since severe morbidity and AEs are more frequent than maternal and neonatal
deaths and still constitute the direct causes of these deaths, the 30.8% reduction in the rate
of deliveries with severe complications and the 25.6% reduction in the AOI in the hospital
that made greater use of the SCC (H1) found after the intervention signals the importance
of the SCC as a patient safety tool. Reducing AEs is one of the main objectives of the
checklist, and more studies are needed to evaluate the impact on a variety of AEs that
occur during childbirth.

It is also important to clarify that, in general, complications and AEs were greater
in the tertiary hospital, a result already expected because H1 is the reference hospital for
high-risk pregnancies in that region, its patients naturally exhibit greater likelihood of
complications. Most studies do not distinguish the frequency of AEs by the level of
complexity of care, making it difficult to compare our results with the findings in the
literature.

Analysis of the severity of the AEs with the WAOS and SI indexes showed that,
although the secondary hospital had lower AOI and WAOS, its SI was higher than the

tertiary hospital, suggesting that, although less frequent, the outcomes were more severe
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at the secondary hospital. As the general adherence to the SCC was low in this institution,
a more effective implementation approach may be needed in H2, so that the benefits found
in the hospital of high complexity can also be reproduced in low-risk hospitals.

Thus, even though our intervention did not have optimal adherence levels, we
believe that the reduction identified in H1 in the incidence and severity of AEs and in
severe childbirth complications was related to the use of the checklist and the increase in
EBPs. Other contextual factors in HI, such as a culture of quality improvement,
continuous monitoring and feedback on indicators, and the involvement of the clinical
leadership and the patient safety unit in the intervention, may have contributed to this
result. This reinforces the usefulness of using SCC as a strategy to improve the quality
and safety of care during childbirth and demonstrates that the improvement in quality is
strongly dependent on the context of health services.[40]

This result reinforces the idea that where the SCC is best implemented, the
processes and results improve. This was found in the BetterBirth study, where it was
identified that each additional SCC practice performed in care was strongly associated
with a reduction in the chances of perinatal mortality and early neonatal mortality.[41]
Thus, effective implementation of the checklist is needed, including strategies for
Improvement Science and Quality Management, team training, and monitoring and
evaluation with continuous feedback.[7,10]

Study limitations

This study may contain limitations related to registration bias, since the
collection of data in medical records depends on the quality and regularity of the
information recorded. This bias may have happened because it involves routine events in
which data are simply not recorded or because data collection is related to the
responsibility of professionals.

Another limitation may be related to the nature of the quasi-experimental design,
where the absence of a control group may have confounded the analysis and variations in
the indicators. As it was not possible to carry out a randomized controlled trial, this study
produces moderate evidence on the impact of SCC.

The participation of only two hospitals with different care levels and the use of
a single data source limited the comparison with other studies involving the SCC, which,
in their majority, integrate multiple institutions and different data sources.

Conclusions
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We found that SCC improves EBPs in a secondary-level and tertiary-level
hospital in Brazil, which is consistent with previous studies. We also demonstrated a
reduction in severe complications and the incidence and severity of AEs in childbirth after
SCC implementation. Despite the difficulties in filling out the checklist, the
improvements found in the hospital with the highest adherence highlight the usefulness
of this tool for the prevention and management of the main complications of childbirth,

especially in a tertiary-level setting.

The persistent high maternal and neonatal morbidity and mortality rates require
complex interventions to improve the quality of care. The SCC is one tool that can
improve some aspects of safety and quality in childbirth, but may require additional

initiatives to achieve impact on mortality.

Finally, it is necessary to carry out new studies that evaluate the benefits of using
the SCC in other processes and results of childbirth care, as well as studies that evaluate

the influence of the context on the effectiveness of this tool.

Additional files
Additional file 1: Brazil Safe Childbirth Checklist for mother and newborn
(Portuguese). The original WHO Safe Childbirth Checklist was refined and adapted to
the Brazilian context.[21]
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Table 1 — Frequency of use and filling (%) of the Safe Childbirth Checklist (SCC) by
pause points and items, stratified by hospital. Brazil, 2015 and 2016
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Pause points SCC Items H1 (N=360) H2 (N=360) p-value
% (n) % (n)
Deliveries adopting of Adapted SCC 83.3 (300) 33.6 (121) <0.001*
On admission Items from the original SCC
Does the pregnant woman need to be referred? 11.7 (35) 35.5 (43) <0.001*
Was the partogram initiated? 53.3 (160) 65.3 (79) 0.025*
Does the pregnant woman need to take an 55.3 (166) 37.2 (45) 0.001*
antibiotic?
Does the pregnant woman need to take 53.0 (159) 35.5(43) 0.001*
magnesium sulphate?
Does the pregnant woman need to take an 48.7 (146) 34.7 (42) 0.009*
antiretroviral?
Were there availability of hand-washing material 69.0 (207) 83.5(101) 0.002*
and gloves for each vaginal examination?
Was the presence of a companion during the 68.0 (204) 82.6 (100) 0.002*
delivery encouraged?
Will the pregnant woman or companion ask for 65.3 (196) 81.0 (98) 0.002*
help during labour if necessary?
Items added T
Did the woman bring her prenatal card? 69.7 (209) 86.8 (105) <0.001*
Does the pregnant woman need to take an 59.0 (117) 37.2 (45) <0.001*
antihypertensive?
TOTAL pause point 1 55.3 57.9 0.250
Just before Items from the original SCC
pushing or Does the pregnant woman need to take an 21.0 (63) 23.1 (28) 0.629
before antibiotic?
Caesarean Does the parturient need to take magnesium 19.0 (57) 16.5 (20) 0.553
sulphate?
Was there essential material near the bed and 24.3 (73) 31.4 (38) 0.136
preparation for the delivery confirmed? (for the
pregnant woman)
Was there essential material near the bed and 71.0 (213) 33.1 (40) <0.001*
preparation for the delivery confirmed? (For the
newborn)
Was the assistant identified and ready to help 77.3 (232) 29.8 (36) <0.001*
during the delivery if necessary?
Items added T
Does the parturient show signs of needing a 24.0 (72) 22.3 (27) 0.712
Caesarean?
Does the parturient show signs of needing an 8.3 (25) 17.4 (21) 0.007*
episiotomy?
Does the parturient need to take an 21.7 (65) 18.2 (22) 0.424
antihypertensive?
Does the current professional have recent updated  77.0 (231) 30.6 (37) <0.001*
neonatal resuscitation qualifications (maximum 2
years)?
TOTAL pause point 2 38.2 24.7 <0.001*
Soon after Items from the original SCC
birth —within Is the mother bleeding more than expected? 17.0 (51) 12.4 (15) 0.240
1 hour Does the mother need to start on antibiotics? 17.7 (53) 13.2 (16) 0.265
Does the mother need to start on magnesium 17.7 (53) 11.6 (14) 0.122

sulphate?
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Does the newborn need to be referred? 57.7 (173) 13.2 (16) <0.001*
Does the newborn need antibiotics? 56.0 (168) 13.2 (16) <0.001*
Does the newborn need special care/monitoring? 61.0 (183) 14.0 (17) <0.001*
Does the newborn need to start on antiretroviral 55.3 (166) 13.2 (16) <0.001*
therapy?
Was there skin-to-skin contact (if the mother and 60.3 (181) 21.5 (26) <0.001*
the newborn are well)?
Was breastfeeding initiated in the first hour (if the 61.7 (185) 17.4 (21) <0.001*
mother and the newborn are well)?
Will the mother/companion ask for help if there 58.3 (175) 20.7 (25) <0.001*
are any signs of danger?
Items added T
Does the parturient need to take an 18.0 (54) 11.6 (14) 0.105
antihypertensive?
Was the cord clamped between I and 3 minutes? 65.0 (195) 20.7 (25) <0.001*
Was vitamin K administrated? 73.7 (221) 21.5 (26) <0.001*
Did the NB have an identification bracelet on? 72.3 (217) 22.3 (27) <0.001*
TOTAL pause point 3 494 16.2 <0.001*
Before Items from the original SCC
discharge Is the mother's bleeding controlled? 4.3 (13) 10.7 (13) 0.013*
Does the mother need to take an antibiotic? 3.7(11) 1.7 (2) 0.280
Does the newborn need to take an antibiotic? 19.0 (57) 1.7 (2) <0.001*
Does the baby breastfeed correctly? 23.7 (71) 10.7 (13) 0.003*
If the mother is seropositive, did the mother and 10.0 (30) 0.8 (1) 0.001*
the newborn receive enough antiretrovirals
(ARVs) for a period of 6 weeks?
Were family planning options discussed with the 4.0 (12) 11.6 (14) 0.003*
mother?
Was the mother instructed on the follow-up of the 20.7 (62) 10.7 (13) 0.016*
baby after discharge and the warning signs to ask
for help?
Items added T
Did the NB show any signs of jaundice? 18.7 (56) 0.8 (1) <0.001*
Did the newborn perform blood group and RH 24.3 (73) 5.0 (6) <0.001*
factor tests?
Did the newborn receive BCG vaccine? 24.0 (72) 12.4 (15) 0.008*
Did the newborn receive hepatitis B vaccine? 24.3 (73) 11.6 (14) 0.003*
Was the neonatal heel prick test performed? 22.3 (67) 2.503) <0.001*
Was the newborn hearing screening performed? 19.0 (57) 2.503) <0.001*
Was the red reflex examination performed? 21.7 (65) 8.3 (10) <0.001*
Was the tongue screening test performed? 19.7 (59) 1.7 (2) <0.001*
Was the screening for critical congenital heart 22.3 (67) 2.503) <0.001*
defects performed?
TOTAL pause point 4 17.6 5.9 <0.001*
Completion of all SCC items 38.1 22.9 <0.001*

HI, Tertiary hospital; H2, Secondary hospital.
* Variable with p <0.05.

T Items added in the SCC adapted and validated for the Brazilian version.[21]

- The frequency of the items refers only to the items completed by the professional in the SCC,
it does not equal the frequency of compliance with the practice.

- The denominator used to calculate the percentage of filling of the SCC was 300 in HI and 121
in H2, which are equivalent to the total number of childbirths that adopted the checklist in each
hospital.
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Table 2 — Point (%) and interval (= 95% CI) estimates of essential birth practice (EBP) indicators, before and aftep the SCC implementation, 2015

o
and 2016 2
N
Tertiary hospital (H1) Sec@dary hospital (H2)
Indicator Before After Absolute p-value Before After Absolute p-value
N=360 N=360 Improvement N=360 N=3%) Improvement
n (%; 1C95%) n (%; 1C95%) (%Relative n (%; 1C95%) n (%; 1045%) (%Relative
Improvement)? U Improvement)?

Average percentage of 62.0+2.1 792 +1.8 17.2 (45.2) <0.001* 899+ 1.5 91.0 i§1.4 1.1 (11.0) 0.305
compliance with four EBPs for 3
the woman 2

Use of partogram 15(4.2+2.1) 169 (46.9 £5.2) 42.7 (44.6) <0.001* 316 (87.8 £3.4) 314 (87.1%} 3.5) -0.6 (NA) -

Adherence to the 279 (77.5+4.3) 332(922+2.8) 14.7 (65.3) <0.001* 356 (98.9£1.1) 351 (97.53:& 1.6) -1.4 (NA) -

antihypertensive protocolT g

Adherence to the magnesium 269 (74.7+£4.5) 295(81.9+4.0) 7.2 (28.5) 0.019* 336 (93.3 £2.6) 349 (96.%x 1.8) 3.6 (53.7) 0.013*

sulphate protocol™ '§

Administration of oxytocin inthe 330 (91.7+£2.8) 344 (95.6 £2.1) 3.9 (47.0) 0.016* 287 (79.7£4.2) 297 (82.5%3.9) 2.8 (13.8) 0.341

1st minute after delivery %.
Average percentage of 17.9+2.6 1,9 (62.6 £4.3) 44.7 (54.5) <0.001* 16.9+2.5 0,6 (18.8-31: 3.0) 1.9(2.2) 0.258
compliance with three EBPs for o
the newborn »3

Delayed clamping of the 76 (21.1+4.2) 259 (71.9+4.6) 50.8 (64.4) <0.001* 10 2.8+ 1.7) 26 (7.282.7) 44 (4.5) 0.003*

umbilical cord 3

Skin-to-skin contact after birth 26 (7.2+2.7) 198 (55.0£5.1) 47.8 (51.5) <0.001* 78 (21.7 +4.3) 79 (21.92-4.3) 0.2 (0.3) 0.476

Breastfeeding in the 1st hour 91 (253+4.5) 219(60.8 +5.0) 35.5(47.5) <0.001* 95 (26.4+4.6) 98 (27.2)§; 4.6) 0.8 (1.1) 0.405
Average percentage of EBP 431+ 1.7 72.1+23 29.0 (50.9) <0.001* 587+14 68.9 i_El.S 10.2 (24.7) 0.002*
compliance in general (seven >
EBPs) N
* Variable with p <0.05. N: denominator; n: numerator; IC95% : 95% Confidence Interval. E

2 Absolute improvement = p2—pl, where p2 is the percentage of compliance after the checklist and p1 the percentage before the checklist; Relative HQprovement

between the absolute improvement and the possible improvement space existing before the checklist

- Empty cells represent measures that did not improve at the end of the study.

1san

- The frequency of the items refers only to the items completed by the professional in the SCC, it does not equal the frequency of compliance with the pECtICS
- In the composite indicators, the average of the previous percentages is presented; in the others, the absolute values (n) are presented.

1ybuAdoo Ag pajoaio
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1
2
3
: Table 3 — Point (%) and interval (+ 95% CI) estimates of outcome indicators and adverse events in childbirth care,§efore and after of the SCC
6 implementation, 2015 and 2016 >
N
; Tertiary hospital (H1) SecondaZy hospital (H2)
Indicator Before After Absolute p-value Before After o) Absolute p-value
9 N=360 N=360 Improvement N=360 N=360 N Improvement
10 n (%; 1C95%) n (%; 1C95%) (%Relative n (%; 1C95%)  n (%; IC95%) N (%Relative
11 Improvement)? o Improvement)?
12 Delivery rates with severe 91 (25.3+4.5) 63 (17.5+3.9) -7.8 (-30.8) 0.005* 22 (6.1+2.5) 113.1+1.8) ¢ -3.0 (-49.2) 0.027*
13 complications® i
o
14 Adverse Outcome Index 62 (17.2+3.9) 46 (12.8 £3.5) -4.4 (-25.6) 0.049* 8(2.2+1.5) 3(08+09) & -1.4 (-63.3) 0.061
15 (A0D g
16 Weighted Adverse 173+7.1 10.5+43 -6.8 (-39.5) <0.001* 1.4+22 1.1+£22 & -0.3 (-20.4) 0.189
17 Outcome Score (WAOS) ¢ i
18 =
19 Severity Index (SI) 100.7 £ 14.4 82.2+09.1 -18.6 (-18.4) <0.001* 64.4+14.0 136.7 +23.6 2 72.3 (NA) -
=)
20 3
21 Percentage of deliveries 39(10.8 +£3.2) 31 (8.6 +2.9) -2.2(-20.4) 0.159 6(1.7+0.4) 2(0.6+0.8) 8 -1.1 (-64.7) 0.084
2 with adverse events )
23 Percentage of deliveries 27 (7.5+2.7) 19 (5.3+2.3) -2.2(-29.3) 0.113 2 (0.6 +0.8) 1(0.3+0.6) 5 -0.3 (-50.0) 0.274
24 with neonatal adverse =
o
25 events 3
2% * Variable with p <0.05. N: denominator; n: numerator; 1C95% : 95% Confidence Interval. o
4 Absolute improvement = p2—p1, where p2 is the percentage of compliance after the checklist and p1 the percentage before the checklist; Relative ini)rovement (p2—p1)/(pl) * 100, quotient
27 between the absolute improvement and the possible improvement space existing before the checklist. A negative value of absolute and relative 1mprot§ment indicates a reduction in complications
28 and / or adverse events in the post-intervention period. .
29 bSevere complications considered: severe acute hypertension; eclampsia; and obstetric haemorrhage. o
30 ¢ Total adverse events that make up WAOS = maternal death, intrapartum or neonatal death > 2,500 g, uterine rupture, maternal admission to the ICY birth trauma, return to operating / delivery
31 room, admission to NICU >2,500 g & for > 24, Apgar <7 at 5 minutes, blood transfusion, 3rd or 4th degree perineal laceration.[5] N
32 - Empty cells represent measures that did not improve at the end of the study. g
33 - In the composite indicators WAOS and SI, the average of the previous percentages is presented; in the others, the absolute values (n) are presented. Q
34 2
35 g
36 §
37 ;DD_'
38 g
39 8
40 2
41 a
42 =
ji For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
45
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Figure 1 — Control charts of the longitudinal variation of the average percentage of compliance with
essential birth practices (EBPs) in general and the average of the Weighted Adverse Outcome Score
(WAOS) in the deliveries evaluated in each study institution, 2015 and 2016.

Legend:

+ Total monitored EBPs = use of partogram, adherence to the antihypertensive protocol, adherence to the magnesium
sulphate protocol, administration of oxytocin in the 1st minute after delivery, delayed clamping of the umbilical cord, skin-
to-skin contact after birth and breastfeeding in the 1st hour.

£ Total adverse events that make up WAOS = maternal death, intrapartum or neonatal death > 2,500 g, uterine rupture,
maternal admission to the ICU, birth trauma, return to operating / delivery room, admission to NICU > 2,500 g & for > 24,
Apgar <7 at 5 minutes, blood transfusion, 3rd or 4th degree perineal laceration.[5]

- The control charts were configured to identify violations of the following rules: points above or below the upper and lower
control limits, 7 or more points above or below the centre line, 6 or more consecutive points on an up or down trend line, 2
of 3 consecutive points in zone A (between standard deviations 2 and 3), 4 out of 5 consecutive points in zone B (between
standard deviations 1 and 2), and 14 consecutive points on an alternating line.
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33 2.week periods 2.week periods

35 -|- Total monitored EBPs = use of partogram, adherence to the antihypertensive protocol, adherence to the
36 magnesium sulphate protocol, administration of oxytocin in the 1st minute after delivery, delayed clamping
37 of the umbilical cord, skin-to-skin contact after birth and breastfeeding in the 1st hour.

38 £ Total adverse events that make up WAOS = maternal death, intrapartum or neonatal death > 2,500 g,
uterine rupture, maternal admission to the ICU, birth trauma, return to operating / delivery room, admission
to NICU > 2,500 g & for > 24, Apgar <7 at 5 minutes, blood transfusion, 3rd or 4th degree perineal

40 laceration.[5]

41 - The control charts were configured to identify violations of the following rules: points above or below the
42 upper and lower control limits, 7 or more points above or below the centre line, 6 or more consecutive
43 points on an up or down trend line, 2 of 3 consecutive points in zone A (between standard deviations 2 and
44 3), 4 out of 5 consecutive points in zone B (between standard deviations 1 and 2), and 14 consecutive
points on an alternating line.
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1/4 - Lista de Verificacao para o Parto Seguro

1. No momento da admissao

Nome da Parturiente:

Data de Nascimento da Gestante: / /

A mulher levou o cartdo do
pré-natal?

I:I Nao, classificar o
risco

I:I Sim

A parturiente necessita ser
referenciada para outro
hospital?

D Nao

D Sim, providenciado

Iniciou o partograma?

D Na&o, iniciara quando
a dilatagéo for 24 cm

D Sim

N° do Prontuério:

Revisar: grupo sanguineo e fator RH, Hemograma, HIV, VDRL, Urina,
Ultrassonografia, IGM para toxoplasmose e Hepatite B

Resultados importantes:

Verifique os critérios da sua instituicéo

Iniciar o registro quando o colo do utero estiver 24 cm. A partir de

entdo o colo deve dilatar 21 cm/h em média.

o Registrar as contracdes, frequéncia cardiaca da mée e do feto a cada
30 minutos.

* Registrar a temperatura a cada seis horas.

* Registrar presséo arterial a cada quatro horas ou a cada 2 horas se
em uso de Sulfato de Magnésio

A narturiente necessita receher....

Antibibticos?

D Na&o, necessita de
reavaliacdo clinica

e/ou laboratorial

O
O

Nao

Sim, administrado

Anti-hipertensivo?

D Nao

Considerar aadministragdo de antibidtico na presencado
sinal abaixo ou outros motivos:

D Ruptura das membranas >18 horas

Outro motivo:

Nome do anti-hipertensivo:
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Sulfato de Magnésio?

D Nao

D Sim, administrado

Antirretrovirais?

D N&o, exame negativo

D Sim, administrado

o

Adrifjnistrar Sulfato de Magnésio a parturiente se:

. Pr§eclémpsia grave, pura ou sobreposta a hipertensédo
artjﬁrial cronica

. PAhD >110mmHg e/ou sintomas clinicos: cefaleia, distdrbios
vigdais e alteracdo do nivel de consciéncia

. D%t epigastrica, dor “em barra” no hipocdndrio direito

. Ne‘rNUseas e vomitos

« R@lexos patelares exaltados (aumento da amplitude e/ou da

ér%ﬁ de obtenc&o)

Admainistrar antirretroviral se soropositividade confirmada.

dny woly Bapeojumo

/

Ha disponibilidade de material para higienizar as méos e luvas para cada exame vaginal?

D Nao
D Sim

2
ﬂ Agua
- Sabédo
3 Papel toalha

B; Solucao alcodlica

. . e
Foi estimulada a presenca de um aco@panhante durante o parto?
(=Y

D N&o
D Sim

g +2oc ‘0

<
A parturiente ou o acompanhante for%m orientados quanto aos sinais de alerta para pedir

ajuda, se necessario?

D N&o
D Sim

)

Sin&is de alerta para pedir ajuda:
o

« S&hgramento

. thte dor abdominal

o F6&kte dor de cabeca ou alteragdes visuais
. Iﬁgapacidade de urinar

e SEhsacdo de urgéncia de parir

o D@inuigéo dos movimentos fetais
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—
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2. Imediatamente antes da expulsao (ou cesariana)

A parturiente apresenta
indicacdo de cesarea?

DNéo
i DSim

A parturiente apresenta indic
2
3 DNéo
/]
DSim

Marque a indicagdo de cesarea:

D2 cesareas prévias DTrabtho de parto por mais de 24
horas

Situacao transversa

Placenta prévia total
Cardiopatia classe lll e IV

Desproporgao céfalo-pélvica
Hidrocefalia fetal

Apresentacao andmala
Tumor que obstrua o canal

de parto Herpes genital ativo

Desprendimento prematuro HIV positivo, exceto comprovada

acao de episiotomia?

Motivo:

> A parturiente necessita receber....

Antibiéticos?

DNéo, necessita de
reavaliacao clinica e/ou
laboratorial

Nao
13 DSim, administrado

Anti-hipertensivo?

15

' DNéo

: 3 Sim, administrado
O

Sulfato de Magnésio?

DNéo

Sim, administrado

O material essencial parao p

O DLUV&S

DSqugéo alcodlica ou
sabdo e agua

Considerar a administragao de antibiotico se:

DRuptura das membranas >18 horas

DOutro motivo:

Nome do anti-hipertensivo:

Administrar a parturiente Sulfato de Magnésio se:
o Pré-eclampsia grave, pura ou sobreposta a hipertenséo arterial cronica
e PAD 2110mmHg e/ou sintomas clinicos: cefaleia, disturbios visuais e
alteracéo do nivel de consciéncia
» Dor epigastrica, dor “em barra” no hipocdndrio direito
o Nauseas e vomitos
Reflexos patelares exaltados (aumento da amplitude e/ou da area de
obtencéo)

arto esta disponivel préximo da cama?

Cuidados imediatos apds o nascimento:

o Verificar presenca de segundo bebé

e Administrar ocitocina intramuscular no primeiro minuto apos o parto
e Expulsdo da placenta antes de 30 minutos

e Massagem do Utero apés expulsdo da placenta

40 DOcitocina — 10 unidades
1 DZ pincas Kelly

e Confirmar que o Utero esta contraido
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Cargo/Funcao:

For peer review only - http://bmjopen

46

o
Identificou e informou um segundo prgfissional para auxiliar o parto, caso necessario?
(o]

DN&O
DSim

Esta presente algum profissiona

(méximo 2 anos)?

I:'Néo
DSim

Marque o material essencial que esta

PARA ASPIRACAO

DSondas traqueais N°6,8 e 10 e g

curtasN°6 e 8

DDispositivo para aspiragdo de megc‘mio

DAspirador a vacuo com manﬁmetlg

PARA VENTILAGCAO

auto-inflavel

D Oximetro de pulso

PARA INTUBAGCAO TRAQUEAL

D Laringoscopio com lamina reta

el

D Cénulas de intubacdo traq

o
(o]

NoRe:

[EnY
SN

<
QD . ~ . . ~

| comzapacitacdo atualizada em reanimacdo neonatal
>

=z
o
oz

ponivel préximo da cama:

MEDICAMENTOS

dny woyy Fapeojumoq

tricas DAdrenaIina

iy

DExpansor de volume (SF 0,9% ou
Riger-lactato)
PARA CATETERISMO UMBILICAL

uadoll

D Campos estéreis

S

Z D Sonda traqueal N° 6 ou 8 ou cateter
D Reanimador manual neonatag/Baléo umbilical 5F ou 8F

N

N
D Mascaras de ventilagdo 00, 0 eg OUTROS

= D Luvas e 6culos

2

; D Lamina estéril para cortar o cordédo

S umbilical

O

8° 00,0 Clampe para cordé@o umbilical

g

o D Fontes de oxigénio/ar comprimido

(@]

%.al N° D Fonte de calor radiante

0
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3. Logo ap6s o nascimento

A puérpera esta
sangrando além do
esperado?

DNéo
0 DSim

Antibiético?

DN&O

DNéo, necessita de
reavaliacao clinica e/ou
laboratorial

DSim, administrado

O, WN-_OOVOONOOTULTD WN =

7 Anti-hipertensivo?

g DNéo

0 DSim, administrado
1

2

3

4 Sulfato de magnésio?

5
6 DNéo

DSim, administrado

N = O O 00

A puérpera necessita receber...

Se esta sangrando além do esperado:

e Massagem do Utero

¢ Considerar uterotdnico adicional

e Iniciar via intravenosa

* Misoprostol retal

e Ativar equipe de resposta rapida para emergéncia

BMJ Open

MAE

e Tratar a causa: atonia uterina, retencéo da placenta/fragmentos,

laceracdes vaginais, ruptura uterina

Considerar a administragédo de antibiotico se:

DParto muito manipulado
Forceps
Cesarea

Outro motivo:

Nome do anti-hipertensivo:

Administrar Sulfato de Magnésio se:

» Pré-eclampsia grave, pura ou sobreposta a hipertenséo arterial cronica
e PAD 2110mmHg e/ou sintomas clinicos: cefaleia, disturbios visuais e

alteracao do nivel de consciéncia
¢ Dor epigastrica, dor “em barra” no hipocéndrio direito
e Nauseas e vomitos

* Reflexos patelares exaltados (aumento da amplitude e/ou da area de

obtengao)
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O recém-nascido necessita...

Ser referenciado para outro
hospital?

DNéo

DSim, providenciado

uo 80694

Veriflgue os critérios da sua instituigéo

2Ie

Marqugse 0 bebé apresenta algum desses sintomas e necessidade
Iniciar tratamento com de realiacdo clinica e/ou laboratorial:

antibiético?

DNéo

DNéo, necessita de
reavaliacao clinica e/ou
laboratorial

DSim, administrado

N
Re%)iragéo rapida (>60/min) ou lenta (<30/min)
! . . o ~
Tirgem intercostal, ruidos respiratorios ou convulsdes
=]
Po@:a mobilidade ou nula, mesmo quando estimulado

Q
Tefperatura <35°C (ndo aumentando apés ser aquecido) ou
temperatura >38°C

o

Ruptura das membranas >18 horas
=
Oufo:

=
Marqué&ou descreva o motivo:
3

Cuidado especial ou
vigilancia?

DNéo

DSim, providenciado

Pr@haturidade
@

Peso ao nascer <2500 g
O

Pragisa de antibiotico

(@]
o ) ) ) Prgisou de reanimacéo
Iniciar terapia antirretroviral? =

D Nao

Se a rige tiver HIV+, iniciar a profilaxia nas primeiras 4 horas
apos q;wascimento

)|

Sim, administrado : . .
o Orientou a puérpera e o acompanhante
Clampeou o cord&o de 1 a 3 minutos? § a pedir ajuda caso existam sinais de
N alerta?
DN&O. Motivo: . @Sim D
Realizou contato pele a pele? = Nao
(2] .
D B _ @ DSlm
N&o. Motivo: - bs Sim Sinais de alerta:
Iniciou amamentagao na primeira hora’@ e Ictericia
D . ) @ * Respiragao rapida ou dificuldade de respirar
Nao. Motivo: - = Sim e Frio extremo
ini i i ? " . e Cianose ou palidez
Administrou vitamina K DNao Slm " Clano p
i e Cna2l] 20 almenta
Identificou o RN com pulseira® Néoé Sim e Interrupgdo da alimentagdo
= ¢ Menos atividade que o normal

—
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4. Antes da alta RECEM-NASCIDO
U
O sangramento da puérpera | Se esta sangrando além do esperado: Se o recém-nascido fazia uso de antlbgtlco, o tratamento foi finalizado~
esta controlado?  Massagear o (tero D B e
‘ « Considerar uterotdnico adicional Na&o D Nio se aplicd
f DNéo, tratar e adiar alta * Iniciar via intravenosa D Sim i
DS' e Tratar a causa: atonia uterina, retencdo da placenta/fragmentos, | O recém-nascido estd mamando bem?§
; im laceracdes vaginais, ruptura uterina S
) . o :- ~ .
' D Nao, orientar as boas préticas de amamentagéo e adiar alta
: Os 5
1 A puérpera necessitareceber... Sim o
Antibi6tico? Se a mée tiver HIV+,amée eo recém-r%scido receberam suficiente antirretrovirais para o
. . N . periodo de seis semanas? 5
D Considerar a administracdo de antibiotico se: D D 2
N&o ~ . ~ ~ .
DN~ e d DSuspeita de endometrite N&o Sim, gara amae D N&o se aplica
ao, necessita de . . .= ~ .
reavaliacdo clinica efou DOWO motivo: D Sim, para o bebé D Sim, gara a mae e o bebé
laboratorial Orientou a mée sobre o acompanhamesto do bebé apds alta e os sinais de alerta para pedir
ajuda? S
DSim, administrado DNéo DSim g
Sinais @ Alerta do Bebé
] . .
A puérpera foi orientada sobre a necessidade de seu acompanhamento ap6s alta e sinais s e 2 : E:/Irelflfjss(;(iir\]/\il(l;:d“éasue o normal
de alerta para pedir ajuda? : Ertiasp:)r(etl;;earzoraplda ou dificuldade de resp@r . ctorion q
(@] . ~ . A
D ) « N0 urina ou ndo evacua % . Regulrgltaggo por via oral ou vomitos
N&o p, . ~ = e Cord&o enrijecido, supurativo e com mau odor
¢ Interrupcéo da alimentacéo correta o .
DSim S e Cianose

>
. (an . o .
O RN apresenta ictericia’ DNéo @Slm (Voltar para reavaliacdo com 48 horas ou adiar alta)

Teste do Coragéozinho? D
Sim D Encaminhado

N—-O0OWOVONOUNARWN-=OOVONOUNWN—=OWOVONOGOUANWN
pd
o
o

. , O
Sinais de alerta da Mae Realizou exame para o grupo sangumqg e fator RH? DN&O DSim
Realizou: R
« Hemorragia o Altera¢fes visuais F
. » _ y
. o Vacina BCG? D Sim :E N&o D Encaminhado
¢ Dor de cabeca « Dificuldade respiratdria . .
Vacina Hepatite B? D ) . D
o Alteragdo do estado de consciéncia o Dificuldade para esvaziar a bexiga . Sim N&o Encaminhado
Teste do Pezinho? D E
o Dor abdominal intensa « Febre ou calafrios i = ;
Teste da Orelhinha? Sim @& Nao O Encaminhado
Teste do Olhinho? D Sim p N&o D Encaminhado
Teste da Linguinha? D Sim _;E Nao D Encaminhado
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Text Section and Item Section or Item Page g
Name e N°

Description ‘

Title and Abstract (é

Indicate that the manuscript concerns an initiative to improve healthcare Pag 1 %

1. Title (broadly defined to include the quality, safety, effectiveness, patient- 9

centeredness, timeliness, cost, efficiency, and equity of healthcare) o

(e)

a. Provide adequate information to aid in searching and indexing Pag 1 g

b. Summarize all key information from various sections of the text using g

2. Abstract the abstract format of the intended publication or a structured %

summary such as: background, local problem, methods, S

interventions, results, conclustons——— d

Introduction Why did you start? %

3.Pr0—blel.n. Nature and significance of the local problem Pag 2 3

Description "

4. Available Summary of what is currently known about the problem, including Pag 2 E

knowledge relevant previous studies g

Informal or formal frameworks, models, concepts, and/or theories used to Pag 2 E

. explain the problem, any reasons or assumptions that were used to g

5. Rationale i . . . s

- develop the intervention(s), and reasons why the intervention(s) was 3

expected to work g

q

6. Specific aims Purpose of the project and of this report Pag2and3 &

Methods What did you do? S

Contextual elements considered important at the outset of introducing the Pag 3 (“Study’fcf_

7. Context . : . 3

EEEE— intervention(s) designand §

context”) g

a. Description of the intervention(s) in sufficient detail that others could Pag 4 3

8. Intervention(s) reproduce it (Intervention) 3

b. Specifics of the team involved in the work S

a. Approach chosen for assessing the impact of the intervention(s) Pag 3 and 44

9. Study of the i 3

- b. Approach used to establish whether the observed outcomes were 3

Intervention(s) . . 3

dueto the intervention(s) I

=

a. Measures chosen for studying processes and outcomes of Pag 5 and 6

theintervention(s), including rationale for choosing them, X

their operational definitions, and their validity and 3

10. Measures oy d

reliability a

. . . u

b. Description of the approach to the ongoing assessment of contextual i

elements that contributed to the success, failure, efficiency, and 3

cost g

c. Methods employed for assessing completeness and accuracy of data g

Qualitative and quantitative methods used to draw inferences from Pag 6 E

11. Analysis thedata 3

) Y b. Methods for understanding variation within the data, including the g

effects of time as a variable ]
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12. Ethical Ethical aspects of imp}emen‘Fing and studying the intervention(s) and how Pag 3 and 3

Considerations they were addressed, including, but not limited to, formal ethics review Suplemental 3

and potential conflict(s) of interest material G

Results What did you find? g

a. Initial steps of the intervention(s) and their evolution over time (e.g., Pag 3 :E

time-line diagram, flow chart, or table), including modifications made Pag 7-13 o

to the intervention during the project = pag 3 5

b. Details of the process measures and outcome = pag 7-11 (process E

13. Results measures) and pag 11-13 (outcome meagure) 2

) c. Contextual elements that interacted with the intervention(s) = pag 13 %

d. Observed associations between outcomes, interventions, and 3

relevantcontextual elements—> it was not possible to evaluate g

e. Unintended consequences such as unexpected benefits, problems, N

failures, or costs associated with the intervention(s). = pag 13 §

f. Details about missing data = Not applicated g

Discussion What does it mean? 9

14. Summary a. Key findings, including relevance to the rationale and specific aims—> Pag 13 ;

' pag 13 (General study contributions) (General study%

b. Particular strengths of the project 2 pag 13 (General study contributions) o

contributions) N

a. Nature of the association between the intervention(s) and Pag 14-16 g

theoutcomes = pag 14 =

b. Comparison of results with findings from other publications = pag S

15. Interpretation 14-16 E

c. Impact of the project on people and systems —> pag 14 3

d. Reasons for any differences between observed and 5

anticipatedoutcomes, including the influence of context = s

pag 14 (ref 32) and 15 (penultimate paragraph) §

e. Costs and strategic trade-offs, including opportunity costs = Not | S

applicated 0

a. Limits to the generalizability of the work=> pag 16 (Study limitations)| Pag 16 (Study3

16. Limitati b. Factors that might have limited internal validity such as confounding, limitations)

. Limitations . . A . . 3

bias, or imprecision in the design, methods, measurement, or analysis 3

- pag 16 (Study limitations) N

c. Efforts madetominimize and adjust for limitations = pag 16 (Study 3

limitations) g

f.  Usefulness of the work Pag16 g

g. Sustainability (Conclusions) J

17. Conclusions h. Potential for spread to other contexts I R é

1. Implications for practice and for further study in the field 3

j.  Suggested next steps T

Other information %
. Sources of funding that supported this work. Role, if any, of the funding | Suplemental

18. Funding D L o . i : <

organization in the design, implementation, interpretation, and reporting | material g

<

H
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