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Abstract

Background: Auditing of sentinel health events based on best-practice protocols has been recommended. This
study describes a population-based investigation on adverse perinatal events including severe acute maternal
morbidity (near-miss), maternal and perinatal mortality, as a health intervention to help improve the surveillance
system.

Methods: From October to December 2005, all cases of maternal death (MD), near-miss (NM), fetal deaths (FD),
and early neonatal deaths (END), occurring in Campinas, Brazil, were audited by maternal mortality committees.

Results: A total of 4,491 liveborn infants (LB) and 159 adverse perinatal events (35.4/1000 LB) were revised,
consisting of 4 MD (89/100.000 LB) and 95 NM (21.1/1000 LB), 23.7 NM for each MD. In addition, 32 FD (7.1/1000
LB) and 28 END (6.2/1000 LB) occurred. The maternal death/near miss rate was 23.7:1. Some delay in care was
recognized for 34%, and hypertensive complications comprised 57.8% of the NM events, followed by postpartum
hemorrhage.

Conclusion: Auditing near miss cases expanded the understanding of the spectrum from maternal morbidity to
mortality and the importance of promoting adhesion to clinical protocols among maternal mortality committee

providers training, and organization of care.

members. Hypertensive disorders and postpartum hemorrhage were identified as priority topics for health

Background

Reducing maternal mortality is a target of the Millen-
nium Development Goals. The maternal mortality ratio
(MMR) is used to track its trends, and constitutes the
most sensitive indicator for social inequalities. It varies
from 20 to 920/100,000 live births, resulting in a lifetime
risk of death of one per 16 women in Sub-Saharan
Africa, contrasting with one per 4,100 in developed
countries [1]. Recent evaluation of the progress towards
this goal shows that the results so far have been largely
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insufficient, particularly in the regions where maternal
mortality is very high [2].

The Safe Motherhood Initiative, which proposed to
stratify care at delivery by classifying cases during preg-
nancy as being of low or high risk, proved unsuccessful
[3]. The initiative that followed, Making Pregnancy
Safer, was based on the hypothesis that every delivery
should be carried out by well-trained professional staff
with easy access to emergency obstetrical care [4,5].
Confidential enquiry or audit of cases is a successful
strategy to identify problems associated with maternal
mortality, adopted by United Kingdom and many other
countries [6-8]. In Brazil, the maternal mortality com-
mittees, starting in the eighties, were consolidated due
to a decree issued by the Ministry of Health, establishing

© 2011 Amaral et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.


mailto:elianaa@unicamp.br
http://creativecommons.org/licenses/by/2.0

Amaral et al. BMIC Pregnancy and Childbirth 2011, 11:9
http://www.biomedcentral.com/1471-2393/11/9

that surveillance of maternal and child mortality was the
responsibility of the municipalities and its surrounding
regions, as permanent working group requested by the
public health system [9]. Nevertheless, between 2000
and 2007, no reduction on maternal mortality ratio was
identified, varying from 73.3 to 77/100,000 LB [10].

Known obstacles to reducing the MMR in developing
countries include lack of material and human resources,
as well as difficulties in accessing services due to finan-
cial, geographical and cultural limitations. In the more
developed regions, the main obstacles include inade-
quate use of technology, access to care associated with
the organization of the health system and delays in initi-
ating clinical interventions or required procedures
[8,11], the last proved to be associated with a significant
proportion of cases [12].

Investigation of severe acute maternal morbidity (near-
miss) has been proposed in the midst of the discussion
on the lack of effectiveness of previous initiatives to
reduce maternal mortality [13,14]. Near-miss cases have
similar pathways as maternal deaths, with the advan-
tages of offering a larger number of cases for analysis,
greater acceptability of individuals and institutions since
death did not occur, and the possibility of interviewing
the woman herself. Nevertheless, the fact that near-miss
cases are much more numerous poses additional chal-
lenges, making their investigation more complex
[15-17], even if the strategy can be view as rewarding
for participant members [18].

Auditing of sentinel health events based on best-
practice protocols has been recommended [19]. A
review on the effects of auditing and feedback in profes-
sional practice and healthcare results concluded that
they can be effective, and that their effect is stronger
when initial adhesion to good practice is low [20].

Campinas is a city in Sao Paulo State that constitutes
a referral center for medical care of a catchment’s area
comprising 3,971,102 million inhabitants distributed in
42 cities [21]. It locates the headquarters of the munici-
pal and regional committees on maternal mortality
responsible for investigating all deaths occurring in
region, which are composed by health system and refer-
ence maternities managers, and representatives of medi-
cal and nursing council [9]. The objective of this study
was to describe a population-based investigation of
adverse perinatal events, including severe acute maternal
morbidity (near-miss), maternal and perinatal mortality
as a health intervention to help improve the surveillance
system.

Methods

This was a descriptive, population-based study, that
investigated all cases of severe acute maternal morbidity
or near-miss (NM), maternal deaths (MD) and perinatal
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deaths (including fetal death - FD and early neonatal
death - END), occurring in the city of Campinas
between October and December, 2005. Inclusion criteria
consisted of maternal deaths and near-miss cases occur-
ring up to 42 days after delivery, fetal death at
500 grams or more (or > 22 weeks of pregnancy), and
early neonatal deaths, before the newborn infant had
completed 7 full days of life [22].

It was proposed as a health system intervention colla-
borative project between academia and the municipal
and regional maternal mortality committees named
Vigimoma (Vigildncia de Morbidade Materna/Maternal
Morbidity Surveillance), contributing to build capacity
among both municipal and regional committees’ mem-
bers on revising all perinatal adverse events together.

Near miss cases were defined as cases in which acute
organic dysfunction occurred that, if not appropriately
treated, would have resulted in maternal death. Specific
near-miss criteria were adapted from Mantel et al. [13]
and Waterstones et al. [23]: Admission to an intensive
care unit (ICU); Transfer due to severe clinical condi-
tion; Coma; Shock (systolic pressure < 80 mmHg); Car-
diorespiratory arrest; Hysterectomy/laparotomy; Blood
transfusion > 3 units of red blood cells, plasma or whole
blood; Respiratory support other than during anesthesia;
Need for O, therapy other than during anesthesia; Need
for procedures of peritoneal or intravenous dialysis; Oli-
guria for more than 12 hours; Clinical uraemia or urea
> 100 mg/dl; Hypertensive crisis (diastolic pressure =
110 mmHg with symptoms); Congestive heart failure;
Acute pulmonary edema; Use of fluids (> 2 L) or medi-
cation to expand blood volume; Eclampsia and/or
HELLP syndrome; Systemic inflammatory response syn-
drome (SIRS); and Adult Respiratory Distress Syndrome
(ARDS). This study was conducted before the World
Health Organization has defined maternal near miss and
their diagnostic criteria, but most of these criteria are
also included in the current WHO definition of mater-
nal near miss [24].

In Brazil, total fertility rate declined to 1.8 children
per women from 2002-2006 [25]. There are 97.46% hos-
pital-based deliveries, reaching 99.46 in Sao Paulo State,
where Campinas is located, with 99.7% deliveries occur-
ring in public or private hospitals [26]. For this study,
data on adverse perinatal events from nine maternity
services (corresponding to 98% deliveries) were included:
three hospitals concentrate the majority of deliveries and
also high-risk cases (one exclusively university-public,
and two others attending public and insured/private
patients) and the remaining six attend lower risk and
minority of deliveries (insured or private patients).

A team consisting of an obstetrical nurse and a doctor
from these three largest maternity hospitals visited the
wards, intensive and emergency units daily, collecting
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data from the medical and administrative records, with
no interview. After three month, the same trained teams
retrospectively reviewed clinical and administrative data
from other maternity hospitals included.

Clinical care provided in each case was compared with
the standards defined in the Manuals on Emergencies
and Humanized Healthcare during Delivery, Abortion
and in the Puerperium, issued by the Ministry of Health
[26,27]. These activities were supervised by two research
assistants and the principal investigator. After the data
had been collected, the cases were discussed anon-
ymously by the Municipal Committee on Maternal Mor-
tality in the case of women living in Campinas, and by
the Regional Health Directorate Committee in the case
of women residing within the catchments area. Commit-
tees’ members identified potential delays in seeking,
reaching or receiving care (presented as percentages).
A preventability score (PS) was proposed, based on the
potential capacity of each intervention suggested to pre-
vent the situation, ranging from 0 (none) to 5 (max) as
judged by committee members in a participatory, con-
sensus-driven process. The mean PS was calculated
from PS for each individual intervention, and the total
PS per event was proposed as a product of the mean
score of each intervention multiplied by the number of
cases for which it was suggested.

The maternal deaths occurring during the study data
collection period were cross checked using the official
vital registries. The number of deaths in the study per-
iod was confirmed from the official records. Ratios per
1000 live birth were calculated using the information
obtained from the national Live Birth Information Sys-
tem (SINASC).

The research committee of CAISM/UNICAMP, the
institutional review board of the School of Medical
Sciences, the Regional Health Directorate, the Municipal
Health Department, and the institutional review boards
of the hospitals participating in the auditing process
approved the research protocol. Anonymity of all cases
(women and neonates), of the institutes and of the indi-
vidual staff members involved was maintained.

Results

In total, there were 13 four-hour meetings with 23 mem-
bers for the Municipal Committee, and 7 four-hour
meetings with 20 similar members for the Regional
Committee, with an average of 30 minutes per case for
discussion.

One hundred and fifty-nine adverse perinatal events
occurred in the 4,491 live-births (35.4/1000 LB) regis-
tered for the studied trimester. Cases of NM corre-
sponded to 60.1% of all events, or 21.2 NM/1000 LB,
while maternal death comprised 2.5% of cases, with 23.7
NM for each MD (Table 1).
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Among all cases, slightly more than half (58.4%) lived
in Campinas, 14% were adolescents, and one-fifth had
more than 35 years of age. Almost half the women had
no professional activity. For a proportion, the education
level was not registered, but the majority of the
remained had attended school up to the 8" grade.
Three-quarters of the women lived with a steady part-
ner, and had low parity. Most have done regular antena-
tal visits, but only 16.6% had private care (Table 2).

Complications occurred during pregnancy in 47.7% of
these women, mainly hypertension (40 cases), valve or
myocardial diseases (21 cases), urinary tract infection
(11 cases) and diabetes (7 cases). The diagnosis of pree-
clampsia or hypertension was registered for 48% of
cases, but prior admission to hospital for only 17.9%.
Almost three-fourth adverse perinatal events were iden-
tified during labor, or post partum.

The four deaths occurred due, respectively, to central
nervous system bleeding complicating anticoagulation
therapy, hemorrhage due to placenta previa, and also
septicemia following fatty liver disease, and another
complicating urinary tract infection. In the cases of
near-miss, hypertensive disorders predominate, followed
by postpartum hemorrhage and heart failure.

Among the cases of fetal death, intrauterine anoxia
was the most frequent immediate cause, followed by
malformations. Among the early neonatal deaths,
respiratory failure due to prematurity was the most
common cause. Maternal hypertensive complications
were present in the case of one-third of stillborn infants
and in one-sixth of cases of neonatal death (Table 3).

Near misses, maternal death and perinatal death
occurred predominantly in the exclusively public univer-
sity maternity service, which attended all four maternal
deaths, 48% of NM cases, 41% of fetal deaths and 43%
of neonatal deaths. Less than one-quarter of cases con-
tained registered information on being transferred from
other institution. Among those informed, only one-
quarter had been referred by the previous attending
doctor.

The intervention measures proposed and a score on
potential impact for the prevention of similar cases were
summarized in Tables 4 and 5. For maternal death, bet-
ter management of obstetrical hemorrhage could
improve care. For maternal morbidity, the same inter-
vention toped as the mean score attributed, but improv-
ing the use on magnesium sulphate for preeclampsia
reached the higher total score due to the frequency of
the clinical condition and intervention suggested by the
committees’ members.

Some delay was identified among 34.2% of cases, as
identified by Committees’ members revising the clinical
and administrative notes. For 20%, there was a delay in
receiving care and for 14.5% seeking care took longer
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Table 1 Cases of adverse perinatal events in Campinas, October to December, 2005

Perinatal events Observed(n) % per 1000 LB Expected during project phase (n)
Maternal death 4 25 0.89 3
Near-miss 95 59.7 21.2 47
Perinatal death 60 377 134 72
Fetal death 32 20.1 7.1 36
Early neonatal death 28 176 6.2 36
Total 159 100.0 354 122

than expected, while reaching care delay was identified
for 4.4% - Table 6.

Discussion

This study showed that cases of maternal near-miss are
24 times more frequent than maternal death, occurring
at a ratio of 21.1/1000LB, coinciding with the number
from the 2006 National Household Survey, using five
criteria to identify maternal morbidity in Brazil [28].
This intervention project also showed that the analysis
of unsuccessful perinatal events (near miss, maternal
death, and perinatal death) is possible when local and
regional surveillance committees’ routine is integrated
with research initiatives.

Studying these cases was an opportunity to review the
wide spectrum of clinical conditions that threaten the
life of a pregnant woman, and provided additional data
for the members of the municipal and regional commit-
tees. Their participation was essential to build capacity
on clinical thinking causality and preventability of mor-
bidity and mortality of these unsuccessful perinatal
events, with the perspective of health managers at sys-
tem and hospital level, as reported previously [18].

The importance of the quality of clinical care was
emphasized, including adhesion to clinical protocols,
particularly when dealing with hypertensive complica-
tions. The widest scope of interventions arose from the
analysis of near-miss cases and the total score reflected
the potential greater impact of including the revision of
near miss cases.

Table 2 Characteristics of women with adverse perinatal
events in Campinas, October to December, 2005

Characteristics N %
Live in Campinas 93 585
Age < 20 years 22 13.8
Studied up to 4™ grade 16 10.1
Live with steady partner 18 74.2
No professional activity outside the home 68 428
Current pregnancy first or second 104 654
Received prenatal care 136 85.5
Private or insured antenatal care 26 164

The prevalence of NM identified was greater than
expected when criteria only based on organ function are
applied, but it is in agreement with the World Health
Organization (WHO)’s systematic review (0.01-2.99%)
using criteria of case management, and with other sys-
tematic reviews [29-31], but lower than in Bolivia (5%
or 50.1/10,000) where clinical and management criteria
were applied [32].

The implementation of any intervention and its reeva-
luation through another process of data collection closes
the so-called auditing cycle. There is evidence from sys-
tematic reviews of the effectiveness of auditing interven-
tions, particularly when current adhesion to the
recommended practices is inadequate [20]. The need to
standardize management and to follow protocols was

Table 3 Main causes of adverse perinatal events in
Campinas and the percentage of the cause within the
group of the event

Causes n % of the event
within the group
Maternal death

Central nervous system bleeding 1 25
complicating anticoagulation therapy

Hemorrhage due to placenta previa 1 25
Septicemia following fatty liver disease 1 25
Complicating urinary tract infection 1 25

Near-miss
Hypertensive complications 54 57.8
Postpartum hemorrhage 17 17.9
Congestive heart failure 6 6.3
Sepsis 3 3.1
Others 15 15.8
Fetal death
Intrauterine anoxia 15 469
Malformations 8 250
No information 9 28.1
Early neonatal death

Respiratory failure 13 464
Sepsis 4 14.3
Anoxia 3 10.7
Malformation 3 10.7
Others 5 17.8
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Table 4 Principal interventions proposed for the prevention of maternal death and near-miss, and potential
preventability score (0-5) assigned by the maternal death committees

Frequency (n) Mean score (+ SD) Total Score*

To avoid maternal death

Provide training in managing obstetrical hemorrhage

Educate pregnant women about warning signs during pregnancy
Provide access to blood products in secondary hospitals

Perform ultrasound in the 3 rd trimester if risk of placenta previa
Improve care with adhesion to protocols into hospital

Provide safe transportation to the referral hospital

Improve the diagnosis and management of urinary infections

To avoid maternal near-miss

Promote family planning if severe clinical disease

Promote prophylaxis for postpartum hemorrhage

Train staff to use magnesium sulphate in preeclampsia

Train in the management of preeclampsia and arterial hypertension
Promote the diagnosis of cardiac diseases during pregnancy
Improve clinical practice in prenatal care with adhesion to protocols
Educate pregnant women about prenatal warning signs

Promote family planning in general

Train in the management of obstetrical hemorrhage

Promote use of corticosteroids for fetal pulmonary maturity
Promote the importance of prenatal care and the need to initiate it early
Promote postpartum discharge under stable clinical conditions
Qualify information on medical records

Implement the flow of counter-reference to the units of origin

Add information on prenatal care to the patient’s medical records
Promote postpartum reproductive counseling

2 50 (+ 0.0) 10
2 40 (= 14) 8
1 40 (£ 0.0) 4
1 40 (£ 00) 4
2 35(*07) 7
1 30 (+00) 3
1 20 (£ 0.0) 2
5 50 (+ 0.0) 25
6 48 (£ 04) 29
15 4.2 (£ 0.6) 63
11 4.0 (= 0.6) 44
5 38 (=11 19
12 37 (£08) 44
7 34 (£ 14) 24
9 32 (+17) 29
7 31 (12 22
5 28 (£ 1.1) 14
10 26 (£ 1.0) 26
5 26 (+22) 13
7 23 (1.0 16
6 20 (£ 09) 12
6 20 (£ 1.6) 12
6 1.7 (£ 0.6) 10

*Total score: mean score attributed x number of cases.

the most frequent recommendation in the discussions of
cases by the committees.

The finding that hypertension in pregnancy was the
main complication responsible for the adverse perinatal
events is in agreement with the WHO systematic review
on maternal death in Latin America and a study from
Bolivia, but differs from Africa and Asia where hemor-
rhage is more prevalent. Hypertension was also the sin-
gle most common cause in developed countries (16.1%),
behind all the direct causes together, and ahead of
embolia and hemorrhages [31,32]. This profile shows
that the pattern of perinatal morbidity in the Campinas
region is similar to developed countries; therefore, stra-
tegies and interventions need to be adapted. Adding sur-
veillance of near-miss cases to qualify the system of
confidential enquiry and auditing is an important step
in this direction.

The finding that 48% of patients were referred from
other municipalities as well as from the supplementary
health system reflects the need to organize perinatal
care regionally, involving public and private healthcare
managers, maternity hospitals and staff. To reach this
widely encompassing involvement is an enormous

challenge. Some professional institutions, and various
instances of the National Health System are important
catalyzing elements in the process and their involvement
must be assured. Among the important elements there
are management commissions between hospitals and
the Municipal Department of Health, maternity clinical
directors, the bipartite committee of the Regional Health
Directorate (municipal and state representatives), the
State Association of Specialists in Gynecology and
Obstetrics, and the Regional Medical Council. This need
for a more participative involvement to reduce maternal
mortality, particularly from the professional associations,
has been emphasized previously by other authors [33].
One of the difficulties in investigating maternal deaths
in Brazil is gaining visibility for the results of the work
and, consequently, credibility for the intervention propo-
sals, making their implementation feasible first hand.
The current surveillance system has been unable to
mobilize health system managers and healthcare profes-
sionals working in perinatology as expected. The experi-
ence gained in carrying out this study served as training
for the members of the committees in the auditing pro-
cess and motivated them towards carrying out a more
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Table 5 Main interventions proposed for the prevention of fetal death and early neonatal death, and potential
preventability score (PPS) assigned by the maternal death committees

Frequency (n) Mean Score (+ SD) Total Score

To avoid fetal death

Educate pregnant women about prenatal warning signs 2 40 (£ 14) 8
Improve prenatal clinical practice (adhesion to protocols) 3 37 1.1) 11
Promote the use of folic acid if previous neural tube closure defect 2 35 (+0.7) 7
Qualify anatomopathological report in perinatology 3 33 (£ 06) 10
Promote investigation into neonatal and intrauterine death 2 30 (+28) 6
Promote postpartum counseling with genetic evaluation 3 20 (+ 26) 6
Promote the importance of prenatal care and its early initiation 5 18 (£ 1.3) 9
Promote postpartum counseling 4 15 (* 1.0 6
Register information on prenatal care to the patient’s medical records 2 15 (*0.7) 3
Promote family planning 3 1.0 (£ 1.0) 3
To avoid early neonatal death

Prepare a team for neonatal heart surgery 2 50 (£ 00) 10
Promote the prophylaxis of neonatal disease by group B streptococcus 3 40 (+ 1.0 12
Promote protocol for the induction of fetal lung maturity 3 35 (*07) 11
Improve prenatal clinical care (adhesion to protocols) 6 28 (£ 1.5) 17
Improve clinical care for newborn infants (protocols) 2 25 07) 5
Promote intrauterine diagnosis of malformations 2 25 (+35) 5
Promote postpartum counseling 4 22 (x13) 9
Promote the importance of prenatal care and its early initiation 7 20 (£ 14) 14
Prevent adolescent pregnancies 2 2.0 (£ 0.0) 4
Qualify medical records 2 1.0 (= 00) 2

SD: Standard deviation/Total score: sum of the scores attributed to the mean.

purposeful investigation that included many hours of
discussion in addition to their regular activities, as
observed in other places [18].

Nevertheless, maintaining a near-miss surveillance sys-
tem must not be dependent on the motivation of this
group of technical staff [34]. It has to depend on the
political commitment of the managers and staff of the
institutions and on the health system to provide support
for revising the events, implementing and evaluating the
healing interventions, thereby ensuring full auditing pro-
cess within the routine clinical activities. The close col-
laboration between the university and the health
services in carrying out this project was essential to
ensure its acceptance in the maternity hospitals. The
challenge to maintain the involvement of these entities
include ample participation on the interventions

Table 6 Delays in care for adverse perinatal events

Delays N %
None 93 589
Yes (not mutually exclusive) 54 342
Delay in seeking care 23 -
Delay in reaching the institute 7 -
Delay in receiving care 32 -
Unknown 12 6.9

proposed, many of which including workshops on evi-
dence-based clinical protocols.

There is no widely spread tradition of involving
professional medical associations in these qualification
processes except through scientific events. This multi-
institutional involvement is one of the factors associated
with the success of any maternal healthcare qualification
proposal [35]. In the United Kingdom, the participation
of obstetricians in auditing procedures is a prerequisite
of the professional association itself [36]. Collaboration
between universities and services may work towards
motivating the necessary change.

Interventions that qualify healthcare during delivery
and childbirth have been found to be effective, as con-
firmed by auditing procedures with long-term reevalua-
tion. Mercer et al. [37] in Northern India, trained teams
to use oxytocin and ergometrine to prevent hemorrhage
in the third stage of labor, and to introduce partographs
to accelerate the decision-making process to transfer
cases for Caesarean section during intrapartum care,
which in the 7™ year of audit had reduced postpartum
hemorrhages by 50% and led to more rational decision-
making with respect to transfer during labor.

As seen from our data, no delay was incurred in
almost 60% of cases. In the remaining cases, the most
common finding was a delay in receiving adequate care,
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often because a particular protocol had not been
adopted by that institution. From 2003-5 in United
Kingdom, delayed care was recognized as a relevant fac-
tor among 17% of women, but substandard care could
be pointed in 64% of maternal deaths due to direct
causes and 40% due to indirect causes [36]. Similar rates
were found for severe maternal morbidity in the Nether-
lands [38]. Since there is no further information on the
criteria used for classification, the rates published may
well include less than adequate care, which may not be
directly responsible for the near miss or death, as high-
lighted by Scottish classification [36]. Anyway, this con-
firms the need to discuss and implement good clinical
practice protocols as the most effective measure with
the greatest potential impact. Management of hyperten-
sive complications and puerperal hemorrhages emerged
as the top clinical conditions priorities for the region.

In this study, the members of the committees had to
review the suggestions for improvement in each indivi-
dual case and the potential impact of these suggestions
in reducing the occurrence of a similar adverse event.
The exercise of thinking about the causal pathway for
the unsuccessful event as a separate exercise from iden-
tifying the aspects of substandard care motivated the
learning process of the group. This process also contrib-
uted towards emphasizing the importance of the knowl-
edge and the publication of the recommendations based
on scientifically-based protocols, such as the Manuals
for Care during Delivery, Abortion and the Puerperium
[25] and the Ministry of Health’s Obstetrical Urgencies
and Emergencies Manual [26], used as reference for this
project. The need to incorporate scientific evidence into
the audit procedures and to use clinical protocols and
training programs to improve the quality of obstetrical
care, as experience by the group, has been mentioned
before by other authors [39,40].

This study involved the intensive surveillance of cases
in the institutions over a short period of time, and was
made possible with supplementary financial support for
the data collection teams, and unpaid extra-hour contri-
bution of the members of the committees. Without aban-
doning the confidential enquiry into all maternal deaths,
we suggest the evaluation of near-miss as a sentinel event
in perinatal health in a cross-sectional study design, for a
short, intensive period of 1-3 months, putting municipal
and regional committees together to discuss interven-
tions expected to improve perinatal care. The impact of
this program has to undergo reevaluation with the sup-
port and articulation of the participating institutions,
including the university, and professional organizations.

Conclusions
Despite the large number of cases, the investigation into
near-miss events is feasible and was the source of
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motivation for the participants of the committees on
maternal mortality, giving visibility to the wide spectrum of
causes of maternal morbidity. Hypertensive complications
and postpartum hemorrhage were identified as priority
subjects for training in prenatal care and healthcare during
childbirth, respectively. This study confirms the importance
of adhesion to best-evidence-based clinical protocols. The
challenge remains to involve professionals working in the
institutions in the processes of auditing, and to ensure the
participation of the professional associations. This experi-
ence and other studies public after showed that systematic
and frequent revision of these cases could be incorporate
into the continuum of the health surveillance system.

Acknowledgements

The authors are grateful to the Maternal Mortality Surveillance Committees
of the Regional Health Directorate and the Campinas City Council for their
dedication in participating in this study. They would also like to
acknowledge the Regional Health Directorate, the Department of Health of
the State of Sdo Paulo, the Health Surveillance Coordination of the
Department of Health of Campinas, and the Clinical Directors of the
maternity hospitals that participated in this study. The Vigimoma Study
Group was composed by authors of the manuscript, added to Claudia Inhaia
and Maria Otilia Bianchi (State University of Campinas), Marlene Rizzioli Lima,
Carla Fortuna, Maria Auxiliadora Quintanilla, Helena Maria Godoy, Sibele
Aranha Neto, Marisa Christensen, Maria Denise Seron, Francisco Pedro Filho,
Patricia Ramos Varanda, Regina Célia Bernardelli, Lisette Carvalho e Silva,
|zabel Santinelle, Marcus Leme, Mara Knox (Regional Committee members)
and Maria do Carmo Ferreira, Augusto César Lazarin, Francisco Eri Dias,
Angela Figueiredo, Genorfa Casagrande, Ana Laura T.Z. Bortoli, Claudia
Avalos, Cassius Dias, Wlademir P. Mendes, Elisabeth Yamangueshi, Marta
Coelho R. Lima, Solange Almeida, Isabel Capeli Cristiane G. Rossi, Maria das
Dores do Carmo, Luciane V.L. Castro and Jussara Souza (Municipal
Committee members).

This project received the financial support of the Brazilian Ministry of Health
(CNPg- 403712/2004-1) and additional support of the World Health
Organization (re-entry grant HRP 125230).

Author details

'Department of Obstetrics and Gynecology, University of Campinas
(UNICAMP), Campinas, Sao Paulo, Brazil. “London School of Hygiene and
Tropical Medicine, University of London, Keppel Street, London WCI1E 7HT,
UK.

Authors’ contributions

EA was responsible for conceiving and implementing the project, data
collection and analysis, facilitation of committees’ meetings, writing and
revising the manuscript; JPS contributed on implementation, data collection
at hospital level and committee meetings, preparation and analysis of the
data, as well as drafting and revising the manuscript; FS and AGL facilitated
committees’ meetings and data collection, and revised the manuscript; MHS
helped on project design, data analysis, drafting and revising the
manuscript; JGC and OC participated on project design, analyzing the data,
drafting and revising the manuscript. All authors approved the final version
of the manuscript.

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

Received: 1 September 2010 Accepted: 22 January 2011
Published: 22 January 2011

References
1. WHO, UNICEF, UNFPA, World Bank: Trends in Maternal Mortality: 1990 to
2008. Estimates developed by WHO, UNICEF, UNFPA and The World



Amaral et al. BMIC Pregnancy and Childbirth 2011, 11:9
http://www.biomedcentral.com/1471-2393/11/9

20.

21.

22.

23.

24.

Bank. Geneva: WHO; 2008 [http://whglibdoc.who.int/publications/2010/
9789241500265_eng.pdf].

United Nations: The Millenium Development Goals Report 2010. [http://
www.un.org/millenniumgoals/maternal.shtml].

Mahler H: The safe motherhood initiative: a call to action. Lancet 1987,
1:668-670.

Graham WJ, Bell JS, Bullough CHW: Can skilled attendance at delivery
reduce maternal mortality in developing countries? In Safe Motherhood
Strategies: a Review of the Evidence. Edited by: De Brouwere V, Van
Lerberghe W. Studies in Health Services Organization 2001:97-130.

WHO: Managing complications in pregnancy and childbirth: a guide for
doctors and midwives. Geneve 2003.

National Committee for Confidential Enquiries into Maternal Deaths: Saving
Mothers 2005-2007: Fourth Report on Confidential Enquiries into
Maternal Deaths in South Africa.[http://www.doh.gov.za/docs/reports/
2007/savingmothers.pdf].

Canada: Special report on maternal mortality and severe morbidity in
Canada - Enhanced surveillance: the path to prevention. Ottawa: Minister
of Public Works and Government Services Canada; 2004.

Lewis G, (ed): The Confidential Enquiry into Maternal and Child Health
(CEMACH). Saving Mothers’ Lives: reviewing maternal deaths to make
motherhood safer - 2003-2005. The Seventh Report on Confi dential
Enquiries into Maternal Deaths in the United Kingdom. London:
CEMACH; 2007 [http://www.cemach.org.uk/getattachment/26dae364-1fc9-
4a29-a6cb-afb3f2518f7/Saving-Mothers'-Lives-2003-2005-(Full-report).aspx].
Brasil. Ministério da Satde: Manual dos Comités de Mortalidade Materna.
In 3.a edicao. Série A. Normas e Manuais Técnicos. Brasilia - DF Edited by: ,
2007 [http://portal.saude.gov.br/portal/arquivos/pdf/comites_mortalidade
_materna_M.pdf].

Brasil. Ministério da Saude, DataSUS: Indicadores de dados bésicos 2009.
Brasil.[http://tabnet.datasus.gov.br/cgi/idb2009/C03b.htm].

Koblinski MA, Campbell O, Heichelheim J: Organizing delivery care: what
worksfor safe motherhood? Bull World Health Organ 1999, 77:399-406.

Van Lerberghe W, De Browere V: Of blind alleys and things that have
worked: history’s lessons on reducing maternal mortality. In Safe
Motherhood Strategies: a Review of the Evidence. Edited by: De Browere V,
Van Lerberghe W. Studies in Health Services Organization 2001:7-35.
Mantel GD, Buchmann E, Rees H, Pattinson RC: Severe acute maternal
morbidity: a pilot study of a definition for near miss. Br J Obstet Gynaecol
1998, 105:985-990.

Pattinson RC, Hall M: Near misses: a useful adjunct to maternal death
inquiries. Br Med Bull 2003, 67:231-243.

Berg CJ, Bruce FC, Callaghan WM: From mortality to morbidity: the
challenge of the twenty-first century. J Am Med Womens Assoc 2002,
57:173-174.

Ronsmans C, Filippi V: Reviewing severe maternal morbidity: learning
from survivors of life-threatening complications. World Health
Organization, Beyond the numbers: reviewing maternal deaths and
complications to make pregnancy safer Geneve: WHO; 2004, 103-124.

de Souza JP, Cecatti JG: The near-miss maternal morbidity scoring system
was tested in a clinical setting in Brazil. J Clin Epidemiol 2005, 58:962.
Rankin J, Bush J, Bell R, Cresswell P, Renwick M: Impacts of participating in
confidential enquiry panels: a qualitative study. BJOG 2006, 113:387-392.
Graham W, Wagaarachchi P, Penney G, McCaw-Binns A, Antwi KY, Hall MH:
Criteria for clinical audit of the quality of hospital-based obstetric care in
developing countries. Bull World Health Organ 2000, 78:614-620.

Jamtvedt G, Young JM, Kristoffersen DT, O'Brien MA, Oxman AD: Audit and
feedback: effects on professional practice and health care outcomes.
Cochrane Database Syst Rev 2006, , 2: CD000259.

Estado de Sao Paulo: Populacéo Residente - Estado de Sao Paulo, DRS.
[http://sistema.saude.sp.gov.br/tabnet/deftohtm.exe?populacao.def].

World Health Organization: ICD-10: International statistical classification of
diseases and health-related problems. Geneva: World Health Organization,
10 2007.

Waterstone M, Bewley S, Wolfe C: Incidence and predictors of severe
obstetric morbidity: case-control study. BMJ 2001, 322:1089-1093.

Say L, Souza JP, Pattinson RC, WHO working group on Maternal Mortality
and Morbidity classifications: Maternal near miss-towards a standard tool
for monitoring quality of maternal health care. Best Pract Res Clin Obstet
Gynaecol 2009, 23:287-96, 25.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

Page 8 of 8

Pesquisa Nacional de Amostra de Domicflio: PNDS. 2009. Brasil.
Indicadores e Dados Basicos -Brasil- 2009 IDB- 2009. Indicadores de
cobertura.[http://tabnet.datasus.gov.br/cgi/tabcgi.exe?idb2009/f07 def].
Brasil. Ministério da Saude: Informagoes de Saude.[http//www2.datasus.
gov.br/DATASUS/index.php?area=02].

Brazil. Ministry of Health: Delivery, Abortion and the Puerperium.
Humanized Care for Women. Brasilia , 2 2001.

Brazil. Ministry of Health: Maternal urgencies and emergencies: a guide
for diagnosis and management in situations of high risk. Brasilia , 2 2000.
Souza JP, Cecatti JG, Parpinelli MA, Sousa MH, Lago TG, Pacagnella RG,
Camargo RS: Maternal morbidity and near miss in the community:
findings from the 2006 Brazilian demographic health survey. BJOG 2010,
117:1586-92.

Say L, Pattinson RC, Gulmezoglu AM: WHO systematic review of maternal
morbidity and mortality: the prevalence of severe acute maternal
morbidity (near miss). Reprod Health 2004, 1:3.

Khan KS, Wojdyla D, Say L, Gulmezoglu AM, Van Look PF: WHO analysis of
maternal death: a systematic review. Lancet 2006, 367:1066-1074.

Roost M, Altamirano VC, Liljestrand J, Essén B: Priorities in emergency
obstetric care in Bolivia-maternal mortality and near-miss morbidity in
metropolitan La Paz. BJOG 2009, 116:1210-7.

Chamberlain J, McDonagh R, Lalonde A, Arulkumaran S: The role of
professional associations in reducing maternal mortality worldwide.

Int J Gynaecol Obstet 2003, 83:94-102.

Filippi V, Brugha R, Browne E, Gohou V, Bacci A, De Brouwere V, Sahel A,
Goufodji S, Alihonou E, Ronsmans C: Obstetric audit in resource-poor
settings: lessons from a multi-country project auditing ‘near miss’
obstetrical emergencies. Health Policy Plan 2004, 19:57-66.

Goodburn E, Campbell O: Reducing maternal mortality in the developing
world: sector-wide approaches may be the key. BMJ 2001, 322:917-920.
Royal College of Obstetricians and Gynaecologists: Standards for Maternity
Care.Maternity Audit Indicators June 2008.[http://www.rcog.org.uk/files/
rcog-corp/uploaded-files/MaternityAuditindicators0608.pdf].

Mercer SW, Sevar K, Sadutshan TD: Using clinical audit to improve the
quality of obstetric care at the Tibetan Delek Hospital in North India: a
longitudinal study. Reprod Health 2006, 3:4.

Zwart JJ, Richters JM, Ory F, De Vries JIP, Bloemenkamp KWM, Van
Roosmalen J: Severe maternal morbidity during pregnancy, delivery and
puerperium in the Netherlands: a nationwide population-based study of
371,000 pregnancies. BJOG 2008, 115:842-850.

Wagaarachchi PT, Asare K, Ashley D, Gordon G, Graham WJ, Hall MH,
Henneh R, McCaw-Binns A, Penney GC, Antwi KY, Bullough CHW:
Improving the quality of obstetric care through criterion-based clinical
audit: A practical field guide. Aberdeen, Scotland: The Dugald Baird Centre
for Research on Women's Health; 2001 [http://www.abdn.ac.uk/immpact/
cbca/images/Field%20Guide.pdf].

Pittrof R, Campbell OM, Filippi VG: What is quality in maternity care? An
international perspective. Acta Obstet Gynecol Scand 2002, 81:277-283.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2393/11/9/prepub

doi:10.1186/1471-2393-11-9

Cite this article as: Amaral et al. A population-based surveillance study
on severe acute maternal morbidity (near-miss) and adverse perinatal
outcomes in Campinas, Brazil: The Vigimoma Project. BMC Pregnancy
and Childbirth 2011 11:9.



http://whqlibdoc.who.int/publications/2010/9789241500265_eng.pdf
http://whqlibdoc.who.int/publications/2010/9789241500265_eng.pdf
http://www.un.org/millenniumgoals/maternal.shtml
http://www.un.org/millenniumgoals/maternal.shtml
http://www.ncbi.nlm.nih.gov/pubmed/2882090?dopt=Abstract
http://www.doh.gov.za/docs/reports/2007/savingmothers.pdf
http://www.doh.gov.za/docs/reports/2007/savingmothers.pdf
http://www.cemach.org.uk/getattachment/26dae364-1fc9-4a29-a6cb-afb3f251f8f7/Saving-Mothers�-Lives-2003-2005-(Full-report).aspx
http://www.cemach.org.uk/getattachment/26dae364-1fc9-4a29-a6cb-afb3f251f8f7/Saving-Mothers�-Lives-2003-2005-(Full-report).aspx
http://portal.saude.gov.br/portal/arquivos/pdf/comites_mortalidade _materna_M.pdf
http://portal.saude.gov.br/portal/arquivos/pdf/comites_mortalidade _materna_M.pdf
http://tabnet.datasus.gov.br/cgi/idb2009/C03b.htm
http://www.ncbi.nlm.nih.gov/pubmed/10361757?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10361757?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9763050?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9763050?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14711767?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14711767?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12146612?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12146612?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16085201?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16085201?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16553650?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16553650?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10859855?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10859855?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16625533?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16625533?dopt=Abstract
http://sistema.saude.sp.gov.br/tabnet/deftohtm.exe?populacao.def
http://www.ncbi.nlm.nih.gov/pubmed/11337436?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11337436?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19303368?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19303368?dopt=Abstract
http://tabnet.datasus.gov.br/cgi/tabcgi.exe?idb2009/f07.def
http://www2.datasus.gov.br/DATASUS/index.php?area=02
http://www2.datasus.gov.br/DATASUS/index.php?area=02
http://www.ncbi.nlm.nih.gov/pubmed/21078054?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21078054?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15357863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15357863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15357863?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16581405?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16581405?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19459864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19459864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19459864?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14511883?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14511883?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14679286?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14679286?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14679286?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11302911?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11302911?dopt=Abstract
http://www.rcog.org.uk/files/rcog-corp/uploaded-files/MaternityAuditIndicators0608.pdf
http://www.rcog.org.uk/files/rcog-corp/uploaded-files/MaternityAuditIndicators0608.pdf
http://www.ncbi.nlm.nih.gov/pubmed/16759384?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16759384?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16759384?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18485162?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18485162?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18485162?dopt=Abstract
http://www.abdn.ac.uk/immpact/cbca/images/Field%20Guide.pdf
http://www.abdn.ac.uk/immpact/cbca/images/Field%20Guide.pdf
http://www.ncbi.nlm.nih.gov/pubmed/11952455?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11952455?dopt=Abstract
http://www.biomedcentral.com/1471-2393/11/9/prepub

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References
	Pre-publication history

