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Maternal mortality committee and death surveillance in Recife in improving information: 
ex-ante and ex-post evaluation

Objectives: to evaluate the contribution of the Maternal Mortality and Death Surveillance 
Committee for women of childbearing age (WCA) and maternal mortality in the magnitude of maternal 
mortality and in the qualification of the causes of death in Recife, Brazil. 

Methods: ex ante/ex post evaluation, ecological, of the annual indicators of mortality of WCA, 
maternal and case study of declared maternal deaths according to causes of death before and after 
surveillance. Deaths of WCA (2010 and 2017) were analyzed. The percentage of investigation of deaths 
of WCA was calculated; their rates and maternal mortality ratio (MMR) were estimated; the groups of 
causes of death, classification of death, the moment of death, the proportional variation before and after 
surveillance, and the relocation of the causes after this process were described. 

Results: 4.327 (97.0%) of deaths of WCA were investigated (increase of 40.7% of maternal deaths) 
and MMR of 62.9/100 thousand live births. Improved notifications of immediate/late (75.0%) and 
remote (300.0%) postpartum; there was a difference in direct obstetric causes, total maternal deaths 
and late maternal death (p<0.001). 

Conclusion: the surveillance and the Maternal Mortality Committee showed potential in identifying 
the magnitude and qualification of causes of maternal death in order to propose the interventions 
directed to obstetric care.
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Introduction

Maternal death persists as a global public health problem, 
besides the decrease of the maternal mortality ratio (MMR) 
between 1990 and 2015 of 385 deaths to 216 per 100,000 
live births (LB), with important differentials among 
countries.1 In Brazil, for the year 2017, MMR stood in 
64.5/100,000 LB with relevant regional differences, which 
varied from 38.5 to 88.9/100,000 LB in the North and 
South regions, respectively. In the same year, Pernambuco 
portrayed a MMR of 61.3/100,000 LB.2

Trustworthy information on mother deaths due to 
maternal causes subsidize the implementation of actions 
focused on the identified problems, improvement on 
the access and assistance of healthcare and guarantee of 
sexual and reproductive rights, assured internationally in 
the Sustainable Development Goals (SDG).3 However, the 
underreporting and diminished quality of data on maternal 
death in information systems restrict their utility in the 
follow-up of obstetric care and the evolution of these 
avoidable deaths, impairing the accurate knowledge on 
magnitude, causes and circumstances of their occurrence, 
for the planning and management of health actions.1

For the official statistics, the registry of maternal death 
is conditioned to the report of death causes in the pregnancy-
puerperal cycle.4 In Brazil, the declaration of death (DD), 
besides notifying the occurrences and causes of death, has 
a specific field to determine whether the death of women 
of childbearing age (WCA), 10 to 49 years, occurred or not 
during pregnancy, abortion, delivery or puerperium.4

Flaws in fulfillment, codification and typing of the 
DD in the Brazil Mortality Information System (SIM – 
Portuguese acronym) interfere in the accuracy of maternal 
death indicators,5 demanding local and national strategies 
to expand notification and qualify information on these 
deaths. Among them, the following stand out: qualification of 
physicians in the fulfillment of DDs, mainly causes of death; 
building of encoders of basic death cause; partnership with 
Death Verification Services and Institutes of Legal Medicine; 
implementation and strengthening of Maternal Mortality 
Committees and Surveillance of Maternal Death and Women 
of Childbearing Age Death.4-7

In Brazil, the structure for identification of the magnitude 
of this problem has been built since the decade of 1980, 
when the first Committees were created; the National 
Committee (1994); the definition of compulsory notification 
of maternal death (2003) and the epidemiological surveillance 
as assignment of states and municipalities (2004).8 The 
experiences of Committees multiplied in the country, being 
decisive for the institutionalization of actions of surveillance 
of maternal death.4,8

In view of the protagonism of women’s movement, the 
visibility of the team and the discussion about reproductive 

rights had expanded, as well as sexual and reproductive 
health as an issue of public health in emblematic 
international conferences.9

With the obligatoriness of investigation of maternal 
and WCA deaths, in 2008, and the further edition of 
the Guide of epidemiological Surveillance of Maternal 
Death, the actions of committees were strengthened.4 
The death surveillance integrated the group of actions of 
notification, epidemiological investigation and analysis of 
technical discussion groups and/or committees of death 
prevention. The Committees are strategies of social control 
that congregate governmental agencies, civil society  and 
universities, of critical-reflexive, educational and non-
punitive performance.4 The integrated and interdependent 
action of the Maternal Death Surveillance and the 
Committee makes it possible the update and correction 
of data in the strategic information systems, as well as 
allowing the understanding of problems and circumstances 
of death, when identifying the access and quality of care 
provided to women, improving the causes of deaths and 
indicating their avoidability.10

In Pernambuco, the State Health Secretary (SHS) 
defined in an ordinance, that all WCA deaths, regardless 
of the declared cause, transcending ruling national 
guidelines (investigation of WCA and maternal deaths 
with presumable cause).11 Ever since, Recife develops 
this activities systematically and concentrates the highest 
population quota of WCA and maternal deaths.

This study aimed to assess the contribution of the 
Maternal Death Committee and the Surveillance of WCA 
and maternal Deaths in the magnitude of maternal deaths 
and in the qualification of the causes of these deaths in 
Recife, from 2010 to 2017.

Methods

An evaluative research of ex-ante vs. ex-post type, ecological, 
descriptive, of annual indicators of WCA and maternal deaths 
and a case study of declared maternal deaths according to 
death cases and after the surveillance process.

Information was obtained from the registries of WCA 
deaths, notified and investigated at SIM; data on the causes 
of death and the moment of maternal death described in the 
original DDs before  and after the surveillance process, at 
SIM. The DDs are fulfilled by physicians from health units 
in which the death occurred or at the necropsy services; 
registries were encoded and typed in the SIM by the 
secretaries of health of the municipalities and sent to the 
regional health facilities, SHS and the Ministry of Health.4

The research was conducted in Recife, a city located 
in the Northeast Region of Brazil, which had a 0.772 HDI; 
water supply index of 87% and garbage collection of 
98%. In 2017, the estimated population was of 1,629,796 
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inhabitants, being 526,389 (32.3%) WCA, residing in 
94 neighborhoods distributed in eight sanitary districts, 
exclusively urban. The primary healthcare network had 
60% of coverage of the Family Health Strategy (ESF 
– Portuguese acronym) and had 16 maternity hospitals 
(seven public and nine private), which performed circa 50 
thousand deliveries in this year, being 22,817 live births 
of women residing in the city, according to Datasus.

The Maternal Death Surveillance of Recife involves 
death notification, reported at SIM or identified in the 
investigation of WCA deaths, regardless of the causes 
described in the DD; epidemiological survey at home, 
clinics, hospitals that provided care to women in the 
pregnancy-puerperal cycle and in the necropsy services, 
by means of researches in the medical records; discussion/
analysis in the Committee of Maternal mortality and 
referral of the guidelines of measures of protection, 
healthcare and correction of vital statistics to managers.12

The  Munic ipa l  Commit tee  i s  composed  of 
representatives of the Regional Medicine and Nursery 
Councils; of the Women Movement; of Universities and 
Health and Women Councils. During the reunions for 
analysis and discussion about deaths, ESF representatives 
and Community Agents of the area of residence of women 
are included; of hospitals that provided assistance; 
managers and technicians of surveillance, primary care, of 
high and medium complexity and women’s health. These 
reunions occurred after finalization of the investigation of 
deaths, to reclassify the causes, when necessary, identify 
the avoidability and adequate measures of intervention.

The universe of WCA and maternal deaths of 
Recife residents was included, occurring between the 
pregnancy and one year after delivery, in the period from 
January 1, 2010 to December 31, 2017, investigated by 
epidemiological hospital and municipal surveillances, 
analyzed by the Committee of Maternal Mortality. The 
inclusion of deaths that occurred up to less than one 
year after delivery, follows the recommendation of the 
Committee of Maternal Mortality of Pernambuco (state 
ordinance of 2017),12 which expanded the period of 
identification of maternal deaths due to its extension by 
means of the development of health technologies. Deaths 
by sequels of direct obstetric causes were excluded, as 
well as those by external causes.

The study used the variables: Investigated WCA 
Deaths; Moment of death (pregnancy, abortion, delivery, 
puerperium, did not occur in these periods, ignored and/
or not informed); Causes of death (sequence of disease 
causes or morbid state that directly lead to death – part I; 
other significant conditions that contributed to death, but 
without direct relation with the chain of causes that lead 
to death – part II) described by the physician who attested 
the original DD, and Basic Cause of Death (disease or 

lesion that started the chain of pathological events that 
directly lead to death, or the circumstances of the accident 
or violence that produced the fatal lesion).

The registries related to the investigations, the 
deaths and the total population of WCA were collected, 
respectively, from SIM, in the database of the Federal 
System, and the Datasus website. The registries of LB 
were extracted from the state Information Live Birth 
Information System (Sinasc – Portuguese acronym), with 
the Tabwin32 software. All registries were exported to 
Excel® 2007.

All data from investigated and discussed maternal 
deaths, which occurred in the same period, were collected 
from the original DD, archived by the Secretary of Health 
of Recife, and of SIM from SHS/PE. The registries of 
the original DD were typed and electronic Excel 2007 
spreadsheets, and those from SIM were extracted with 
the Tabwin32 tool, constituting two distinct databases.

The informed death causes in all lines of part I and II 
of the original DD before the surveillance, were encoded 
with the inclusion of basic causes by encoders of the SHS/
PE, using the International Classification of Diseases and 
Related Health Problems – 10th review (CID-10); and 
national guidelines about special encodings.13 The basic 
causes of death after the conclusion of death surveillance 
and analysis of the Committee were selected from the 
database extracted from SIM. For the analysis, the selected 
codes as basic cause were grouped maintaining the clinical 
coherence within the same group.

The cause groups were aggregated according to the 
classification of maternal death: direct obstetric, resulting 
from obstetrical complications during pregnancy, delivery 
or puerperium; indirect obstetric, due to existent diseases 
previous to pregnancy or that developed in this period, 
aggravated by its physiological effects; obstetric of a 
non-specified cause, obstetric death whose cause was 
not determined; late, direct and indirect obstetric causes, 
occurred after 42 days and less than one year after the 
end of delivery.4

The percentage of WCA deaths investigation was 
calculated by the ratio between the investigated subjects 
and the total occurred; absolute frequencies of maternal 
deaths were identified with and without the inclusion 
of the late ones, before and after death surveillance and 
Committees’ analysis by the percentage variation of 
increase, dividing the difference of obtained values before 
and after surveillance and Committee’s analysis by the 
value registered before, multiplied by 100, by year and 
for the studied period.

The MMR was calculated before and after Committees’ 
analysis (absolute number of maternal deaths reported 
before the process of surveillance and Committee’s 
analysis divided by the total of LB, multiplied by 
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calculations were performed using the software library 
Partially Overlapping Sample Tests ,  version 2.0 
(12/12/2018) of the R software.

The study was approved by the Research and Ethics 
Committee of the Institute of Integrative Medicine Prof. 
Fernando Figueira, under opinion number 2.277.245 from 
09/15/2017, with certificate of presentation for ethical 
appreciation n°: 72815317.4.0000.5201.

Results

In the period from 2010 to 2017, 4459 WCA deaths were 
notified, among which 4327 (97.0%) were investigated, 
being 93.8% in 2012 and 99.1% in 2015. Maternal deaths 
passed from 75 to 94 post-surveillance of death and the 
Committee’s analysis, with the percentage difference 
statistically significant of 0.5 (CI95%=0.3-0.7) p<0.001. 
When including the late maternal deaths, the number 
of notified deaths passed from 81 to 114 after death 
surveillance and the Committee’s analysis, demonstrating 
statistical significance (p<0.001) in the percentage 
difference 0.8 (CI95%=0.6-1.1). There was statistical 
significance to all isolated years, except 2011 and 2013 
(Table 1).

The WCA mortality rate in the study period was 
105.4/100 thousand WCA, being the lowest 101.1 (2013) 
and the highest 114.2/100 thousand (2011). The MMR 
passed from 41.4 to 51.9 live LB between 2010 and 

100 thousand LB); the MMR after surveillance and 
Committee’s analysis (sum of absolute frequency of 
maternal deaths identified before and after surveillance 
and Committee’s analysis, divided by total of LB, 
multiplied by 100 thousand LB); the late MMR (sum of 
absolute frequency of late maternal deaths obtained before 
and after surveillance and Committee’s analysis, divided 
by the total of LB, multiplied by 100 thousand LB) and 
MMR added to the late ones (sum of absolute frequency 
of maternal deaths to the late ones obtained before and 
after surveillance and Committee’s analysis, divided by 
the total of LB, and multiplied by 100 thousand LV). It 
was also calculated the mortality rate of WCA, dividing 
the number of female deaths of childbearing age by the 
total of WCA, multiplied by 100 thousand WCA.

The percentages of maternal deaths were calculated 
by cause groups and death classification by means of the 
ratio between their respective absolute numbers and the 
total of maternal deaths, before and after the surveillance 
and Committee’s analysis. Absolute frequencies were 
described, according to the moment and classification of 
death. The reallocation of maternal deaths was analyzed 
by groups of cause by the absolute frequency pre and 
post-process of surveillance and the Committee’s analysis.

The methodological support to the execution of 
statistical analysis concerning the building of confidence 
intervals and execution of hypothesis tests for difference 
of proportions is based in Derrick et al.14 The statistical 

Table 1

Distribution of deaths of women of childbearing age, notified and investigated, and number of maternal deaths notified before and after death 
surveillance and analysis of the Maternal Death Committee. Recife, 2010 to 2017.

Year of 
death

Deaths

Difference 
of% (CI95%)

p**

Deaths

Difference of 
% (CI95%)

p**
Before After Before After

WCA Maternal WCA* Maternal
Maternal including late 

ones

n n % n n % n % n %

2010 578 5 0.9 561 10 1.8 0.9 (0.2 to 1.7) 0.014 6 1.0 11 2.0 1.0 (0.2 to 1.7) 0.014

2011 606 6 1.0 584 8 1.4
0.4 (-0.1 to 

0.9)
0.119 7 1.2 9 1.5

0.3 (-0.1 to 
0.9)

0.117

2012 552 11 2.0 518 13 2.5
0.5 (-0.1 to 

1.1)
0.087 11 2.0 15 2.9 0.9 (0.1 to 1.7) 0.022

2013 536 11 2.1 523 11 2.1
0.0 (-0.1 to 

0.2)
0.599 12 2.2 13 2.5

0.3 (-0.2 to 
0.7)

0.246

2014 540 9 1.7 527 10 1.9
0.2 (-0.2 to 

0.6)
0.259 9 1.7 13 2.5 0.8 (0.1 to 1.5) 0.031

2015 540 17 3.1 535 18 3.4
0.3 (-0.2 to 

0.6)
0.276 17 3.1 22 4.1 1.0 (0.2 to 1.8) 0.019

2016 570 9 1.6 560 14 2.5 0.9 (0.2 to 1.7) 0.016 10 1.8 16 2.9 1.1 (0.3 to 1.9) 0.009

2017 537 7 1.3 519 10 1.9
0.6 (-0.0 to 

1.3)
0.058 9 1.7 15 2.9 1.2 (0.3 to 2.1) 0.007

2010-2017 4459 75 1.7 4327 94 2.2 0.5 (0.3 to 0.7) < 0.001 81 1.8 114 2.6 0.8 (0.6 to 1.1) <0.001

WCA = women of child bearing age; *WCA investigated; % of investigated WCA deaths: 2010 (97.1%); 2011 (96.4%); 2012 (93.8%); 2013 (97.6%); 2014 (97.6%); 2015 
(99.1%); 2016 (98.2%); 2017 (96.6%); 2010 a 2017 (97.0%); **Z test; CI95% = 95% confidence interval for difference of proportions.
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Table 2

Ratio of maternal mortality before and after surveillance and analysis of the Maternal Mortality Committee; mortality rate of women of 
childbearing age. Recife, 2010 to 2017.

Indicators 2010 2011 2012 2013 2014 2015 2016 2017 2010/2017

Maternal mortality ratio (MMR) before 22.9 27.0 48.6 47.4 38.3 71.9 42.1 30.7 41.4

MMR after 45.9 36.0 57.4 47.4 42.5 76.1 65.5 43.8 51.9

MMR after (including late deaths) 50.5 40.4 66.2 56.1 55.3 93.0 74.8 65.8 62.9

Late maternal mortality ratio 4.6 4.5 8.8 8.6 12.8 16.9 9.4 21.9 11.0

Mortality rate of women of child bearing age 109.0 114.2 104.0 101.1 102.1 102.3 108.1 102.0 105.4

Ratio of maternal mortality per 100 thousand live births; mortality rate of women of child bearing age per 100 thousands WCA.

2017, an increase of 25.3% after death surveillance and 
Committee’s analysis, and for 45.9 (2010); 65.5 (2016) 
and 43.8 (2017). When included the late maternal deaths, 
the MMR post-surveillance and Committee’s analysis 
passed from 51.9 to 62.9/100 thousand LB, an increase of 
21.3% and for 93.0 (2015) and 65.8 (2017). The late MMR 
was 11/100 thousand LB in the period, with rates of 16.9 
(2015) and 21.9 (2017) post-surveillance and Committee’s 
analysis (Table 2).

The direct obstetric causes increased from 45 
deaths to 48 after surveillance and the Committee’s 
analysis, demonstrating statistically significant difference 
(p<0.001); the indirect ones did not demonstrate statistical 
significance, differently from the late maternal deaths, 
(p<0.001). Among the 114 maternal deaths identified 
after surveillance and Committee’s analysis, 33 were 
underreported to SIM, for absence of information on the 
pregnancy-puerperal cycle in the original DD before the 
process of surveillance and analysis of death (Table 3). 
The ranking of death causes before and after surveillance 
is portrayed in this Table.

70 maternal deaths occurred in the immediate/late 
puerperium, increase of 75% (82.4% among indirect 
obstetric causes); 20 in the remote, increase of 300%; 20 
in the pregnancy, increase of 66.7% (175% among the 
indirect ones); three in abortion and one in delivery after 
death surveillance. The information on the moment of 
death in the pregnancy-puerperal cycle was retrieved in 
54 deaths, six reported as “did not occur in these periods” 
and 48 without information on the pregnancy-puerperal 
cycle (Table 4).

Among the 43 indirect obstetric causes, 11 were 
classified as direct (hypertensive disorders, embolisms, 
puerperal infection, obstetric hemorrhage, abortion and 
others); ten not declared as maternal death; two obstetric 
of non-specified cause and one late maternal, before death 
surveillance. Among the late ones, 12 are not declared as 
maternal deaths and three are indirect obstetric. Of the 48 

direct obstetric, 28 remained with the same causes post-
surveillance; five were classified as indirect obstetric and 
eight not declared as maternal death. It was specified the 
cause of two deaths by uterine inertia that were classified 
as obstetric hemorrhages (Table 5).

Discussion

The study demonstrated that the surveillance process, 
including a broad investigation of WCA deaths, analysis 
and reclassification of causes by the Maternal Mortality 
Committee, expanded the notification of these deaths, 
emphasizing the late one and indirect obstetric. This 
reverberated in the increase of their rates, with a higher 
magnitude in 2015/2016 and fluctuations in the study 
period.

The observed difference in the expansion of 
notification of maternal death up to 42 days after 
delivery, including the late ones in between 2010 and 
2017, ratifies international guidelines about the use of 
Maternal Death Surveillance and Response Systems and 
its indication for specifying the causes and associated 
factors, reducing subregistration and reinforcing measures 
of intervention.15 Nevertheless, though the application of 
confidential inquiries makes robust and complete analyses 
about maternal deaths possible, the malfunction of vital 
registries and the little involvement of health professionals 
with the notification, impair its applicability in less 
developed regions with high mortality.16

Still, the investigation of nearly all WCA deaths and 
the review of all obstetric deaths observed in the study 
were possible due to the decentralized articulation between 
epidemiological surveillance in hospitals, municipalities 
and Maternal Death Committees, composing the integrated 
action of death surveillance. The normative and legal 
structure, investments in qualification of surveillance 
professionals and committees built over the years, favored 
the consolidation of the strategy in Brazil.4,8
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Maternal deaths by case groups, before and after death surveillance and analysis of the Maternal Mortality Committee. Recife, 2010 to 2017.

Death causes
Before After

Difference of % 
(CI95%)

p*
n % Ranking n % Ranking

Direct obstetric maternal causes

Hypertensive disordersa 12 14.8 1º 11 9.6 4° 5.2 (1.0 to 9.4) 0.016

Obstetric hemorrhagesa 8 9.9 3º 8 7.0 6° 2.9 (-0.4 to 6.1) 0.081

Uterine inertiaa - - - 2 1.8 11° 1.8 (NA) NA

Embolismsa 8 9.9 3º 10 8.8 5° 1.1 (-3.2 to 5.4) 0.611

Puerperal infectionsa 4 4.9 7º 3 2.6 10° 2.3 (-0.5 to 5.1) 0.11

Pregancy with abortion outcomea 4 4.9 7º 4 3.5 9° 1.4 (-0.9 to 3.8) 0.228

Ectopic pregancya 3 3.7 8º 4 3.5 9° 0.2 (-2.6 to 3.0) 0.893

Other direct obstetric causesa 6 7.4 5º 6 5.3 7° 2.1 (-0.7 to 5.0) 0.136

Subtotal 45 55.6 - 48 42.1 - 13.5 (6.6 to 20.3) <0.001

Indirect obstetric maternal causes

Circulatory system diseasesa 4 4.9 7º 5 4.4 8° 0.6 (-2.5 to 3.6) 0.723

Other non-specified diseases and conditionsa 9 11.1 2º 13 11.4 3° 0.3 (-4.9 to 5.5) 0.912

Respiratory tract diseasesa 5 6.2 6º 8 7.0 6° 0.8 (-3.4 to 5.1) 0.696

Digestive system diseasesa 2 2.5 9ª 1 0.9 12º 1.6 (-0.7 to 3.9) 0.168

HIVb - - 2 1.8 11° 1.8 (NA) NA

Other indirect obstetric causesa 7 8.6 4º 14 12.3 2° 3.6 (-2.2 to 9.5) 0.224

Subtotal 27 33.3 - 43 37.7 - 4.4 (-4.8 to 13.5) 0.347

Non-specified cause obstetric deatha 3 3.7 8º 3 2.6 10º 1.1 (-1.0 to 3.1) 0.299

Total maternal deaths 75 92.6 - 94 82.5 - 10.1 (6.2 to 14.1) <0.001

Late maternal deatha 6 7.4 5º 20 17.5 1º 10.1 (6.2 to 14.1) <0.001

Total deaths including late ones 81 100.0 - 114 100.0 - - -

Table 3

a Obstetric conditions contained in Chapter XV of ICD;
b Deaths by HIV (human immunodeficiency virus) initially classified in the original DD among the non-declared maternal deaths, signalized posteriorly in SIM, after 
surveillance and analysis of the Maternal Mortality Committee, among indirect obstetric causes, since they are maternal deaths;
After the surveillance process and discussion of deaths, 33 maternal deaths non declared in the original DD by absence of description of the pregnancy-puerperal cycle;
ICI95%=  95%Confidence interval for difference of proportions
NA= not applicable - unable to calculate;
*Z test.

We highlight that over one quarter of the total of 
maternal deaths were identified after the investigation 
of nearly all WCA deaths (97%), analysis and review of 
causes. The misclassification of these deaths reduced the 
notification in the official systems of Mexico (28%) and 
Taiwan (65%).17,18 However, in Pernambuco, the under-
registration at the state SIM was 48%, 2003,11 whilst 
between 2009 and 2011 almost 70% of WCA deaths were 
investigated6 with progressive increase in the subsequent 
years.

The decrease of underreporting of the deaths evaluated 
in this study and their complications in MMR demonstrate 
the relevance of the integrated approach between death 
surveillance and committees. The standardization of the 
SHS-PE in the 1990 decade11 favored the development 
of integrated actions of notification/investigation by the 
municipalities; analysis and qualification of information 
by the Committees; and legitimated the social control 
in the search for intersectoral interventions, performing 
an important role in the reduction of maternal deaths.12 
Thus, local strategies strengthen vital information systems 

and contribute with the decision making, influencing 
changes.15

Almost half of deaths by indirect obstetric causes 
were wrongly reported as direct and non-declared, 
revealing the difficulty of the physicians in the recognition 
and/or registration of pathological effects triggered or 
aggravated by pregnancy with precision,7,10 as occurs in 
countries with restrict socioeconomic development and 
incomplete or inexistent official systems of registry.2 

In developed countries, underreporting is observed on 
a smaller scale and is related to imprecisions in the 
classification of death causes, contributing to systematic 
biases in the vital registries.1,19,20 The indefiniteness of 
the cause is relevant, observing the increase of indirect 
obstetric deaths in some countries, once it impairs the 
comprehension of contributive factors, and the observation 
by cause groups is a clarifying alternative. We highlight 
that, still not in consensus, there are arguments that 
signalize that the division of maternal obstetric deaths 
in direct and indirect became less important, and even 
misleading in some cases.19
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Table 4

Distribution of maternal deaths according to the moment of the pregnancy-puerperal cycle and classification of causes, before and after death 
surveillance and analysis of the Maternal Mortality Committee. Recife, 2010 to 2017.

Moment of death

Classification of maternal death

Notification
Direct 

obstetric
Indirect 

obstetric

Obstetric of 
non-specified 

cause
Late

Non-
declared

Total

Pregnancy

Before 6 4 2 - - 12

After 8 11 1 - - 20

Variation 33.3 175.0 -50.0 NA NA 66.7

Abortion

Before 3 - - - - 3

After 2 1 - - - 3

Variation -33.3 NA NA NA NA -

Delivery

Before - - - - - -

After 1 - - - - 1

Variation NA NA NA NA NA NA

Immediate/late puerperium

Before 22 17 1 - - 40

After 37 31 2 - - 70

Variation 68.2 82.4 100.0 NA NA 75.0

Remote puerperium

Before - - - 5 - 5

After - - - 20 - 20

Variation NA NA NA 300.0 NA 300.0

Did not occur in these periods

Before - - - - 6 6

After - - - - - -

Variation NA NA NA NA -100 -100

Non-informed

Before 14 6 - 1 27 48

After - - - - - -

Variation -100.0 -100.0 NA -100.0 -100.0 -100.0 

NA = not applicable - unable to calculate.

The predominance of specified diseases complicating 
the pregnancy, delivery and puerperium, observed 
in this study, demonstrates the influence of women’s 
health condition in the outcome for maternal death. We 
highlight hypertensive disorders, embolisms, obstetric 
hemorrhages and diseases of the respiratory tract, which 
contributed to nearly one third of deaths. Better outcomes 
in the pregnancy-puerperal cycle can be obtained with 
the adequate offer of prenatal consultations,21 whilst the 
low quality associated with the lack of connection of the 
pregnant women with the maternity hospital reinforces 
severe maternal morbidity.22-24 In addition, unnecessary 
cesarean section surgeries and low quality of the birth 
care contribute to the high maternal mortality.23 The 
concentration of the mother and child healthcare network 
in the most developed centers lead to the wandering of 
pregnant women in search for assistance for delivery, and 
reflects the deficit in the distribution of obstetric beds 
and ICU and the weakness of its regulation, recurrent and 
emergent aspects of the Committees’ analyses.23

I n  t h e  U n i t e d  K i n g d o m ,  t h r o m b o s i s  a n d 
thromboembolism were the main causes of direct 
maternal death, hypertensive disorders remained 
reduced and cardiovascular diseases predominated as 
indirect cause,25 whilst in South Africa, HIV infections, 
obstetric hemorrhages and hypertensive disorders stood 
out.26 In countries of low and medium income such as 
Guatemala, Congo, Kenya, Zambia, India and Pakistan, 
obstetric hemorrhage, infection related to pregnancy and 
preeclampsia/eclampsia stood out and corresponded to 
83% of mortality.27 Disparities between maternal death 
causes of different regions are explained by the level of 
socioeconomic development, access and quality of health 
services.18-20,25-27

The increase in late maternal deaths in high income 
countries signalizes the expansion of survival due to the 
development of health technologies,28 in the Americas, 
the elevation might be consequence of the qualification 
of the causes by the activities of the Committees, active 
search and robust information systems  in countries such 
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as the United States, Mexico and Brazil.29 The increase 
of late deaths post-surveillance found legitimates this 
presupposition and corroborates the hypothesis of increase 
of survival by the temporal expansion of the rate.

In this study, over half of late maternal deaths were 
declared without any mention of relation with the pregnancy-
puerperal cycle, still its notification is mandatory by means 
of specific encoding. The reduced medical accuracy about 
these deaths and the non-accounting in the calculation of rates 
contribute to its invisibility.28

Late maternal deaths represent almost one fifth 
of the deaths and expanded MMR in the study period. 
Their inclusion in the calculation of the ration influence 
the indicator, with the possibility of changes in the 
epidemiological profile of maternal mortality.29 Observing 
the relevance, additional information on the original 
cause, direct or indirect obstetric, need to be identified in 
order to the analysis of these deaths can contribute with 
the dimensioning of obstetric risks and adequateness of 
care.28 In this way, the recommendation of the Pernambuco 
Committee12 promotes the visibility of the problem 
and stimulates strategies for the reduction of avoidable 
deaths, questioning the standardizations and national and 
international ruling practices.

In this study, the puerperal period concentrated 75% 
of deaths due to indirect and direct obstetric causes, 
according to what is expected, as occurs worldwide.30 The 
specification of the moment of death in the pregnancy-
puerperal cycle contributes to the optimization of 
the network of obstetric health services,30 although 
this information had been absent in almost half DDs, 
corroborating the results of a study conducted with WCA 
deaths.5

The Committee classified over three quarters of 
deaths as avoidable or probably avoidable, after analysis of 
the information and problems of access/and or assistance 
to healthcare. Thus, over 80% of maternal deaths could 
be avoided by effective and accessible measures, which 
is similar to what is observed in poor countries, with 
life conditions similar to that of many women from 
Recife.16 Among the measures of intervention proposed 
by the Committee, after singular analyses of the maternal 
deaths, the recommendations concerning prenatal, hospital 
assistance, birth and postpartum and of the organization 
of the health system stood out, among others.

Among the limitations, we highlight the difficulties 
of operationalization, once involving inter-institutional 
actions; non-usage of methods for validating the cause 
of death or statistical techniques of concordance and of 
the correction factor calculation in order to apply to non-
investigated deaths. However, the articulation between 
municipal and hospital surveillance and Committees stood 
out as an alternative to overcome such restrictions and 
provided the study with more validity, since it promoted 

broad investigation of 97% of WCA deaths and 100% of 
the maternal deaths.

The study demonstrated the potential of death 
surveillance and the Committee in reducing underreporting, 
revealing the magnitude and qualifying the causes of 
maternal deaths, highlighting the indirect and late ones. 
The findings reinforce the importance of initiatives that 
strengthen this approach and promote the development 
of its process, maintaining perennial intersectoral 
partnerships and strengthening the social control.
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