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Profile and spatial distribution on maternal mortality 

Abstract

Objectives: to describe profile and spatial distribution on maternal mortality in a city in

the North of Minas Gerais-Brazil.

Methods: a descriptive, cross-sectional, documentary and quantitative study was carried

out in 31 (100%) Fichas de Investigação de Óbito Materno do Comitê de Mortalidade

Materna (Maternal Mortality Investigation Data Forms from the Maternal Mortality

Committee) from 2009 to 2013.

Results: prevalence is observed in women between 20 and 34 years old, mixed race,

single and with low schooling. Of the deaths classified, 48.2% are direct obstetric death and

74.2% would be likely avoidable. The most prevalent causes of death were pregnancy-specific

hypertensive disease; circulatory system disease; neoplasms; coagulopathies and post-abor-

tion infection. In relation to prenatal care, only 20 women performed it, and most performed

less than six prenatal consultations and in relation to the end of gestation, 68.1% underwent

cesarean childbirth. Regarding to the descriptive spatial analysis, we identified a higher

occurrence of maternal deaths in the areas of medium and high social vulnerability.

Conclusions: maternal mortality is a strong indicator of women's healthcare, there is a

necessity to readjust women’s healthcare in the puerperal pregnancy cycle. New healthcare

practices for women are needed, due to the referred bond and responsible care.
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Introduction

Maternal Mortality (MM) is a severe public health
problem, especially in developing countries, where
99% of maternal deaths occur.1 Its decrease is one of
the Millennium Development Goals, whose objec-
tive was to reduce the Maternal Mortality Ratio
(MMR) by three quarters by the end of 2015.2

The World Health Organization (WHO)
describes that pregnancy, childbirth and postpartum
complications kill more than half a million women a
year worldwide, and about another 10 million who
are left with sequelae suffer during the puerperal
pregnancy cycle.1 Despite this situation, there are
signs of improvement; studies indicate that there are
more women of reproductive age with access to care
by the health team in Brazil, resulting in the best
care, consequently reducing complications.3

Analyzing the MMR trend in Brazil, estimates
from the Secretaria de Vigilância em Saúde (SVS)
(Health Surveillance Secretary) of the Ministério da
Saúde (MS) (Ministry of Health) showed a reduction
of 52% in MMR, declining from 143 deaths per 100
thousand Live Births (LB) in 1990, to 68 per 100
thousand LB in 2010. However, the rate of reduction
of the MMR has decreased since 2001, revealing the
need for greater efforts to achieve lower values of
LB deaths.4

In Brazil, in the period of 2009 to 2013, there
was a significant decrease in maternal mortality in
2009 to 20.04%, in 2011 it was 20.07% and in 2013
the maternal deaths was 19.93%.4

More than half of maternal and neonatal deaths
occur during the woman's hospitalization for child-
birth and birth; around 15% of the deaths are due to
unsafe abortion; 51% of the neonatal deaths occur in
the first week of life and are mostly related to pro-
blems arising from childbirth; about 70% of
women's deaths occur from direct obstetric causes.5

It is noteworthy mentioning the MM concept
which in turn is defined as woman’s death during
pregnancy or within a period of 42 days after the
termination of pregnancy, independently of the dura-
tion or the pregnant woman’s location due to any
cause related or aggravated by the pregnancy and its
managing, but not by accidental or incidental
causes.5 In general, the MM expression suggests that
death occurs prematurely, with preventable causes,
reflecting not only the lives of these women, but also
the level of organization and the quality of care it is
provided.6

The high degree of avoidability of MM shows
deficiencies in healthcare services, which can be
aggravated by unfavorable socioeconomic condi-
tions. Complications related to the puerperal preg-

nancy cycle are among the main preventable causes
of death in women of reproductive age, giving
several global initiatives to intensify interventions
aimed in reducing them.7

With the creation of the various Comitês de
Mortalidade Materna (Maternal Mortality
Committees) in Brazil, there was an improvement of
maternal death underreporting registrations in the
interpretation of these indexes over the years and so,
deaths have become more rigorously notified, miti-
gating the real reduction in maternal mortality ratio,
compared to nowadays.6 In Brazil, the high incon-
sistencies in the MMR values suggest low effective-
ness of public policies to address this issue. The
improvement of reproductive health conditions is a
challenge, since risk situations affect mainly women
with little access to health services. This fact
requires quality prenatal and childbirth care, effec-
tive social control with expansion and qualification
of the Comitês de Morte Materna (Maternal Death
Committees) and mobilization of managers, health
professionals and civil society in promoting public
policies that seek to reduce maternal mortality.8

MM remains a major challenge for managers and
society in developing countries. Despite the
complexity of its determinants, maternal death is
socially unacceptable, as it is recognized as a protec-
tive role in care received by women during the entire
gestational process.9

This present study has a general objective, to
describe the profile and spatial distribution on
maternal mortality in a city in the North of Minas
Gerais, Brazil, from 2009 to 2013. It is believed that
the knowledge on profile and spacial distribution of
this mortality needs to be expanded, to better under-
stand the causes that lead to women’s death in order
to produce and disseminate information that can
support the plan of action and public policies that
seek to reduce maternal mortality in the studied
scenario.

Methods

The research was submitted to the Research Ethics
Committee (CEP) of the Universidade Estadual de
Montes Claros (Unimontes) and was approved
through Consubstantiated Document No. 984,824 on
March 13, 2015.

This is a descriptive, cross-sectional, documen-
tary and quantitative study, carried out in the city of
Montes Claros, located in the North of Minas Gerais
State. The data source was from the Programa Saúde
da Mulher (Woman's Health Program), specifically
from the Comitê Municipal de Mortalidade Materna
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(Municipal Maternal Mortality Committee) sector.
The use of the data began in May 2015, in 31 (100%)
of the Fichas de Investigação de óbito Materno
(Maternal Death Investigation Forms) M1, M2, M3,
M4 and M5 of the Comitê Mortalidade Materna
(Maternal Mortality Committee) in the period of
2009 to 2013; after the approval by the Research
Ethics Committee (CEP). It was also necessary to
collect secondary data on the number of live births
in the period of 2009 to 2013 in DATASUS4 to
calculate the Razão de Mortalidade Materna
(Maternal Mortality Ratio) in the city. This calcula-
tion takes into account the number of women’s
deaths according to causes and conditions consid-
ered maternal death (direct and indirect), divided by
the number of live births and after multiplying by
100,000.4

The Fichas de Investigação (Investigation
Forms) M1, M2, M3, M4 and M5 are applied to all
deaths in Mulher em Idades Fértil (MIF) (Women in
Fertile Ages), between 10 and 49 years old, the
forms were multiple choice and open questions. The
forms have general and common information such
as: woman’s identification, place and city where the
death occurred and maternal death identification.
There were also specific items detailing the investi-
gation of each level of care provided, which will be
described below:
• Ficha de Investigação de Óbito Materno
(Maternal Death Investigation Form) M1: includes
data referring to Serviço de Saúde Hospitalar
(Outpatient Health Service), there are information
on prenatal care and data on women’s care in public
or private hospital services and urgent / emergency
services.
• Ficha de Investigação de Óbito Materno
(Maternal Death Investigation Form) M2: addresses
information from the Hospital Health Service,
collects data regarding the woman's hospitalization
during the illness that led to death, childbirth or
abortion care, in addition to contemplating data on
the newborn.
• Ficha de Investigação de Óbito Materno
(Maternal Death Investigation Form) M3: refers to
home interview, allows to collect information about
the woman and the family’s characteristics and life
conditions, healthcare provided for the woman
during her pregnancy and the criticism on the
services.
• Ficha de Investigação de Óbito Materno
(Maternal Death Investigation Form) M4: this is the
Ficha de Coleta de Dados de Laudo de Necrópsia
(Necropsy Data Collection Report Form) that details
the maternal death and allows the data transition

from the autopsy report and the records are available
on the body's referrals at the morgue.
• Ficha de Investigação de Óbito Materno
(Maternal Death Investigation Form) M5: this is a
synthesis, conclusions and recommendations
covering the most relevant aspects and registers the
analysis of the investigated case.10

To guide the data collection, a spreadsheet
containing the following variables was used:
sociodemographic profile - age, marital status,
race/color, place of residence, schooling, how many
people live at home and private health insurance;
epidemiology profile- risk factors during pregnancy,
use of medication during pregnancy, if the preg-
nancy was of risk when the patient died and gave
birth up to twelve months before her death, was
maternal death disregarded and what was the
moment of this disregard; reproductive (or obstetric)
profile: number of pregnancies, type of chilbirth,
whether it resulted in abortion, what type of death
after the abortion, type of delivery in case of death
during childbirth or puerperium and place of
delivery or abortion; care profile - prenatal care, type
of service where the prenatal care was performed,
date of the first consultation, gestational age of the
first consultation, gestational age of the last consul-
tation and number of prenatal visits.

After the collection, the data were submitted to
simple descriptive analysis in absolute numbers and
percentages. The SPSS software version 2.0 and
spatial analysis R software version 3.1 were used.

For spatial analysis, 216 census tracts were
considered as study analysis units according to data
from the Pesquisa Nacional de Amostragem por
Domicílio (PNAD) (National Research of Household
Sampling) in 2010 in the city of Montes Claros.11

The digital base of the census tracts used for this
study was generated by  R software version 2.15.

It is important to highlight that the spatial
analysis on maternal deaths in this study was
performed by analyzing only 22 maternal deaths out
of the 31 total cases, as nine cases did not have
complete address information that allow to locate for
spatial analysis. The spatial analysis aimed to
perform a geoprocessing of cases of maternal deaths
in absolute numbers according to the census tracts
and according to social vulnerability in the city.

For spatial analysis with a social vulnerability
indicator was decided to adopt the Índice de
Vulnerabilidade Social - 5 (IVS-5) (Social
Vulnerability Index-5) and validated in Rio Grande
do Sul.12 The purpose of creating the IVS-5 was to
validate a social vulnerability indicator made up of
few items, obtained from public databases and that
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represented the relation between health and society.
The IVS-5 uses six items indicating poverty and
difficulty in the provision of services, which are
selected from the Censo do IBGE (IBGE Census) in
2010, to constitute indicators of social vulnerability,
namely: percentage of households with monthly
income per capita up to half the minimum wage;
percentage of households not connected to the water
distribution network; percentage of households
without garbage collection; percentage of house-
holds without bathrooms or toilets connected to the
general sewage or rain network; percentage of illi-
teracy among people over 15 years of age; demo-
graphic density.

For the IVS-5 classification of the census tracts
in the city of Montes Claros, the PNAD database
(2010) was used.11 After submitting these data to
statistical treatments as directed by Drachler et al.,12

to generate the IVS-5 in the city of Montes Claros,
was created a social vulnerability as an indicator
whose values ranged from -0.25 to 1, with the
highest value attributed to the most vulnerable
census tracts and the lowest value, to at least vulne-
rable reaching the following result of IVS-5 stratifi-
cation for Montes Claros, with results of: below -
0.25 with low social vulnerability; those between -
0.25 to zero (0), average social vulnerability; those
above zero (0) with high social vulnerability.

Results

In Table 1 as presented, the data on mortality women
of childbearing age, maternal death, considering
women’s death during pregnancy and / or within 42
days of pregnancy termination, the Razão de
Mortalidade Materna (Maternal Mortality Ratio) are
distributed in absolute numbers, and the distribution
of maternal deaths according to classification, and
according to year of occurrence in the city of Montes
Claros-MG in the period of 2009 to 2013.

As also shown in Table 1, the highest rates of
maternal deaths are linked to the direct obstetric
causes, registering at 48.4% in the studied group.
Regarding to the classification according to avoid-
ability, we can observe that the classification of
preventable deaths is 74.4%. The study also reveals
high rates of undeclared deaths at 29.2%, a classifi-
cation that is taken under consideration when the
registered information does not allow to classify
death as maternal.

In Table 2 shows the sociodemographic charac-
teristics of maternal deaths distributed in absolute
number and percentage in the city of Montes Claros-
MG from 2009 to 2013,  whereas, most women were

between 20 and 34 years old (61.3%), 70.9% self-
declared being mixed, 32.2% had incomplete
elementary schooling and 45.2% were single.

In Table 3 shows data relating to women’s
prenatal care, whereas, the majority (64.5%)
performed prenatal care and these 20 women who
had follow-ups, most (80.0%) performed prenatal
care at the Primary Health Care unit (PHC).  More
than half of the women (65%) began late prenatal
care after the second trimester; 60% had up to six
prenatal consultations and 58.1% were classified as
high risk pregnancies, but only 45.2% received
prenatal care for high risk pregnancy and 38.7%
were hospitalized during pregnancy.

As for the variables related to childbirth and
postpartum care shown in Table 4, most of those who
progressed to termination of pregnancy had a
cesarean section (68.1%); the procedure was
performed at a maternity hospital (81.8%); in rela-
tion to complications, the most frequent one was
bleeding (33.4 %); and the majority (72.7%) had no
complications in the postpartum period.

In Table 4 still presents data on the characteris-
tics of maternal deaths from 2009 to 2013, with a
distribution in absolute number and percentage.
Most deaths occurred in the hospital (87.1%); the
main cause of death was Síndrome Hipertensiva da
Gestação-DHEG (Gestational Hypertension
Syndrome) and neoplasms (19.4%) and the study
points out that the majority of the failures were in
care (41.9%). 

The spatial information analyzed the construc-
tion of overlapping thematic maps of social vulnera-
bility and maternal deaths (Figure 1) presenting the
spatial distribution of cases on maternal deaths in
absolute numbers in census tracts in Monte Claros-
MG in the period of 2009 to 2013. Each dark spot on
the map represents the occurrence of a case on
maternal death. Although, the immediate visual
impact, reproduces the heterogen distribution and
presents the determined spatial occupation by
geographical, social and economic aspects.

This same figure shows the spacial distribution
of the social vulnerability in this same city,
according to census tracts calculated through the
IVS-5,  which the areas in light gray (120 (55.5%)
census tracts) have the IVS-5 below -0.25 are
considered as areas of low social vulnerability, and
the areas with a medium gray shade (67 (31%)
census tracts) have the IVS-5 between -0.25 to zero
(0) being considered areas of medium social vulne-
rability and the areas with dark gray coloring (29
(13.5%) census tracts) have the IVS-5 above zero (0)
being considered areas of high social vulnerability.
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Discussion

The study shows that the year with the highest
number of maternal deaths was the highest MMR in
2012, with 9 deaths from 5,675 LB with MMR of
138.76 per 100,000 LB in the city of Montes Claros
- MG. However, it is observed that in the five years
studied , the rates are high when compared to the
recommended value by the WHO, which is 20 per
100,000 LB.13  The WHO estimated that in 2010
there were 287,000 maternal deaths, MMR of 210
for every 100,000 LB in the world, which is consi-
dered as  ideal was 10 deaths per 100,000 LB, and
the acceptable was up to 20 deaths per 100,000
LB.6,11

Although, Brazil is making progress in reducing
mortality, it has not reached the millennium goal,

whose objective would be an MMR equal to or less
than 35 deaths per 100 thousand LB. In the country,
the MMR projection varied from 69 to 77 deaths per
100 thousand LB between 2008 to 2015.11 More
recent data show that in Brazil, 1,670 maternal
deaths occurred in 2016, which ranks outside the
established goal.14

As for the socio-demographic profile and the
classifications of maternal deaths according to
causes and avoidability, this study showed results
similar to other studies regarding age,15 race,9,16

schooling,9 marital status,7,9,16 in direct obstetric
maternal death6,9 and preventable deaths.6,16

It is a fact that maternal mortality has a close
relation with discrimination and with Brazilian
women’s biological and socio-cultural determinants,
especially with inequalities of gender, low schooling

Table 1

Distribution in absolute number of deaths of women of childbearing age, live births, MMR and the distribution of

these maternal deaths, according to classification in the city of Montes Claros-MG in the period of 2009 to 2013.

Year                                            Deaths of women           Maternal deaths               Live Births                      MMR

in age fertile

2009 126 4 5,770 69.32

2010 119 7 5,831 120.04

2011 119 3 5,637 53.21

2012 135 9 5,765 156.11

2013 117 8 5,860 136.51

Total 616 31 28,863 535.19

Classification of deaths N %

Final classification

Direct obstetric maternal death 15 48.4

Indirect obstetric maternal death 08 25.8

Late obstetric maternal death 04 12.9

Inconclusive 01 3.2

Non-obstetric 03 9.7

Second avoidability of death

Probably avoidable 23 74.2

Probably inevitable 08 25.8

Second Declaration

Declared Maternal Deaths 22 70.8

Undeclared Maternal Deaths 09 29.2

Total 31 100.0

Source: Database of the City Maternal Mortality Investigation Committee of the City Health Department of Montes
Claros, Minas Gerais, Brazil, 2015. MMR= Maternal Mortality Ratio.
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Table 2

Distribution in N and percentage (%) of the sociodemographic variables on maternal deaths in the city of Montes

Claros - MG in the period of 2009 to 2013.

Variables                                                                                      N                                             %                                                        

Age (years)

≤ 19 03 9.7

20 - 34 19 61.3

≥ 35 09 29.0

Race/Color

White 03 9.7

Black 03 9.7

Yellow - -

Mixed 22 70.9

Indigenous - -

Not informed 03 9.7

Schooling

Incomplete Elementary School 10 32.2

Complete Elementary School 02 6.4

Incomplete high school 04 12.9

Complete high school 09 29.2

Incomplete Higher Education 02 6.4

Not informed 04 12.9

Martial Status

Single 14 45.2

Married 08 25.8

Stable union 07 22.6

Not informed 02 06.4

Total 31 100.0

Source: Database of the City Maternal Mortality Investigation Committee of the City Health Department of Montes
Claros, Minas Gerais, Brazil, 2015.

Table 3

Distribution in absolute number and percentage (%) of data related to prenatal care on maternal deaths in the city of

Montes Claros - MG in the period of 2009 to 2013.

Variable                                                                                        N                                             %                                                        

Prenatal care

Yes 20 64.5

No 11 35.5

Total 31 100.0

Place that performed prenatal care

UAPS-SUS 16 80.0

High Risk Referred Center - SUS 01 5.0

Private office 03 15.0

Total 20 100.0

Source: Database of the City Maternal Mortality Investigation Committee of the City Secretary of Health of Montes
Claros, Minas Gerais, Brazil, 2015.

continue
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Table 3

Distribution in absolute number and percentage (%) of data related to prenatal care on maternal deaths in the city of

Montes Claros - MG in the period of 2009 to 2013.

Variable                                                                                        N                                             %                                                        

First prenatal consultation

First quarter 04 20.0

Second quarter 10 50.0

Third quarter 03 15.0

No registration 03 15.0

Total 20 100.0

Number of prenatal consultations

From 1 to 3 prenatal consultations 03 15.0

From 3 to 6 prenatal consultations 09 45.0

More than 6 prenatal consultations 05 25.0

No registration 03 15.0

Total 20 100.0

Risk rating

Usual risk 06 19.4

High risk 18 58.1

No registration 07 22.5

Total 21 100.0

High risk care

Yes 14 45.2

No 17 54.8

Total 31 100.0

Hospitalization during pregnancy

Yes 12 38.7

No 19 61.3

Total 31 100.0

Source: Database of the City Maternal Mortality Investigation Committee of the City Secretary of Health of Montes
Claros, Minas Gerais, Brazil, 2015.

concluded

Table 4

Distribution in absolute number and percentage (%) of variables related to childbirth and postpartum on maternal

deaths and the characteristics of these maternal deaths in the city of Montes Claros-MG in the period of 2009 to 2013.

Variable                                                                                        N                                             %                                                        

Termination of pregnancy

Childbirth 22 70.9

Abortion 05 16.2

Without Childbirth 04 12.9

Total 31 100.0

Type of delivery

Vaginal 06 27.3

Forceps 01 4.6

Cesarean 15 68.1

Total 22 100.0

Source: Database of the City Maternal Mortality Investigation Committee of the City Secretary of Health of Montes
Claros, Minas Gerais, Brazil, 2015.

continue
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Table 4

Distribution in absolute number and percentage (%) of variables related to childbirth and postpartum on maternal

deaths and the characteristics of these maternal deaths in the city of Montes Claros-MG in the period of 2009 to 2013.

Variable                                                                                        N                                             %                                                        

Place of childbirth

Maternity 18 81.8

Residence 03 13.6

Others 01 4.6

Total 22 100.0

Types of complications at childbirth

Fetal suffering 01 16.7

Pre eclampsia 01 16.7

Hypertonia 01 16.7

Bleeding 02 33.2

Others 01 16.7

Total 06 100.0

Postpartum complications

Without complications 16 72.7

With complications 06 27.3

Total 22 100.0

Postpartum complications

Bleeding 01 16.7

Placenta acreta 01 16.7

Uterine atony 02 33.2

Others 02 33.2

Total 06 100.0

Place of death

Hospital 27 87.1

Residence 01 3.2

Midwife House 01 3.2

No registration 02 6.5

Total 31 100.0

Cause of death

Hellp syndrome 01 3.2

Post-abortion infection 05 16.1

DHEG 06 19.4

Infectious diseases 01 3.2

Neoplasms 06 19.4

External causes 04 12.9

Neurological disease 02 6.5

Circulatory system disease 03 9.7

Uterine atony 01 3.2

Coagulopathies 01 3.2

Undetermined causes 01 3.2

Total 31 100.0

Location of failure

Access 06 19.4

Care 13 41.9

Access and Care 12 38.7

Total 31 100.0

Source: Database of the City Maternal Mortality Investigation Committee of the City Secretary of Health of Montes
Claros, Minas Gerais, Brazil, 2015. DHEG = síndrome hipertensiva da gestação (Gestational Hypertension Syndrome).

concluded



and race. It is also noteworthy that the quality of care
interferes directly with this issue.3

In this investigation, there was a predominance
of women’s deaths between the age group of 20 to
34 years old, mixed race, single and low schooling,
the results are similar in a study7 from the
Universidade Federal de Minas Gerais (Federal
University of Minas Gerais) in 2013 in which 61.5%
of the women were between 20 and 34 years old,
48.3% were mixed race, 60.3% were single and
29.7% had less than seven years of schooling. This
observed trend of data published in Brazil can be
verified in population-based studies developed in
different regions of the country, such as found in the
city of Montes Claros.17,18

Regarding to maternal age at the time of death,
there is a predominance of age between 20 and 34
years old, a fact that can be justified, since it is the
range that concentrates the highest reproductive
activity,17,18 with similar data being identified in
one study, such as the one from the Universidade
Federal de Minas Gerais, which has a rate of 52.5%
of maternal deaths in this same age group.7

As for race, dark-skinned women have a higher

genetic predisposition to diseases, especially hyper-
tensive syndromes in pregnancy (HSP), and it must
be considered that their exposure to greater social
vulnerability conditions makes their access difficult
in receiving better quality in the health services.16,19

In relation to schooling, the lower the women’s
schooling level the higher the risk of maternal
mortality, and the limited access to education can
have negative consequences, ranging from poor
understanding on specific recommendations during
pregnancy even having difficulties in accessing
services due to the disability in recognizing a risky
situation.20,21

The data regarding the classification of maternal
deaths presented in the present study show that
almost half (48.4%) were due to direct obstetric,
which theoretically would be preventable deaths,
and the average in the literature according to
Brazilian contexts, is higher, around 67%.6 In a
study conducted at a referral center in the Southeast
of Brazil that analyzed cases on maternal deaths
from 1999 to 2010, observed that 44.9% of the
causes are also direct obstetric death that this may be
associated with care deficiencies in conducting the

Rev. Bras. Saúde Mater. Infant., Recife, 20 (2): 385-396 abr-jun., 2020 393
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Figure 1

Cases on Maternal Deaths georeferred in absolute numbers according to social vulnerability in the city of Montes

Claros-MG in the period of 2009 to 2013.

Source: Database of the City Maternal Mortality Investigation Committee of the City Health Secretary of Montes
Claros, Minas Gerais, Brazil, 2015 and PNAD, IBGE; 2010. 
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cases, with a possible reversal, if the women had
been properly assisted at the ideal time.15

In regards to avoidability, the data show high
rates (74.2%), among the analyzed deaths, the same
way that the literature shows when there is a
predominance of direct obstetric causes. In a study
conducted in the Southeast of Brazil, it verifies that
35.2% of the deaths could be avoided. These facts
relate to care failures already addressed as delays in
care, ranging from the delay in demanding for
service, the delay in the secondary service in recog-
nizing the severity of the case and leading the high-
risk cases to an ideal service, which in most severe
situations can be decisive for the outcome.6,15

As for prenatal care, the researched population
here, only 20 women underwent prenatal, the most
of them (60%) performed less than six (6) prenatal
consultations which is the minimum consultations
recommended. Prenatal comprises a set of proce-
dures which aims to prevent, diagnose and treat
undesirable events in the pregnancy, at childbirth
and the newborn, the which can contribute to a better
care. Their absence and/or disability is related to
higher rates of maternal and perinatal morbidity and
mortality. Studies indicate that pregnant women who
attend prenatal care services and have adequate care,
have fewer complications and their fetuses show
adequate intrauterine growth, demonstrating the
relation between prenatal care and the newborn and
mother’s well-being.22

Even at birth, which usually occurs at the
hospital the inadequacy of prenatal care carries a
higher risk for adverse pregnancy outcomes.23 In a
study in Rio de Janeiro, which evaluated maternal
deaths with the persistence of severity were consi-
dered preventable, despite the increased coverage of
prenatal care and the number of consultations
offered in recent years, maternal mortality still has
high values, close to 50 per 100 thousand LB,
suggesting in reflecting the quality of the service
provided. The causes of the vast majority of deaths
could be avoided through prenatal care with
adequate and quality in guidance, identifying
possible complications during pregnancy and inter-
vening to avoid further complications for the preg-
nant woman.22

In relation to the type of childbirth, the research
shows that 68.1% underwent cesarean delivery, this
fact has had a direct impact on maternal and early
neonatal mortality and on the increasing rates of
prematurity and low birth weight. The Brazilian
Public Health System (SUS) registers an increase in
its percentage of cesarean surgeries, from 37.8% in
2000 to 46.5% in 2009. This high rate, which

reaches 90% in the supplementary health sector, has
provided our country the title of world champion in
performing elective cesarean sections, as well as
contributing to the increase in the percentage of
births of babies with low weight and major compli-
cations for maternal health.5

Although, cesarean section has been recognized
as a surgical procedure to save and preserve the
mother and newborn’s health, cesarean deliveries
increase the risk of maternal and perinatal morbidity
and mortality, especially in situations where medical
indications are not accurate. Several studies suggest
the risk of complications such as post cesaren is
much greater than that associated with vaginal
delivery, whereas, the rates are between 16% and
27% on post cesarean complications, among them
have been described as: haemorrhage, wound infec-
tion and hematoma, infection urinary tract,
endometritis and puerperal fever, although more
frequent in intrapartum cesarean sections, compared
to those electively decided.24

The Ministry of Health in 2009 analyzed the
health situation in Brazil highlighting that more than
half of maternal deaths occurred during woman's
hospitalization for childbirth and the birth; about
70% of maternal deaths occurred from direct
obstetric causes; approximately of 15% of deaths
were caused by unsafe abortion; relating to mainly
with problems arose from childbirth.5 In a survey
conducted in the State of Paraíba, it was observed
that direct obstetric deaths, mainly related to hyper-
tensive syndromes were responsible for approxi-
mately one quarter of maternal deaths in Brazil,
which indicated problems in the quality of care or
lack of prenatal care.19

Regarding to the causes of death, the research
highlights the specific hypertensive diseases in preg-
nancy and neoplasms, which had a higher rate of
19.4%. These causes are also observed in other
studies, as in the city of Belo Horizonte in 2013,
which the most frequent causes of MM were infec-
tious, hypertensive and hemorrhagic, with a consi-
derable number of clinical-surgical causes and
neoplasms as causes of death.6

MM is always a challenging topic, due to its
impact on society, its possible avoidability, or even
the difficulty in reducing its occurrence worldwide.
Despite the numerous strategies used, it remains a
difficult problem to solve, which makes it unlikely
that the United Nations' Millennium Development
Goals will be achieved by reducing maternal
mortality by 75% from 1990 to 2015.6,15 Also we
should keep in mind that the risk of a woman dying
during pregnancy or childbirth is about one in five
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of the poorest regions in the world, compared to the
rate about one of 30,000 in the North of Europe.6,17

This factor is also important to reflect on the global
commitment in reducing maternal mortality.

In this perspective, it is observed that many
women do not know or assert their rights, submitting
themselves to the system and to the health profes-
sional, especially in moments surrounded by fears
and weaknesses, such as pregnancy, childbirth and
the postpartum period. Poor social control, biome-
dical conceptions, the culture on pregnancy as a
disease and childbirth as a dangerous event, the lack
of autonomy and disbelief in the physiology and
power of the female body, cause women to be
restricted in their citizenship, which makes it diffi-
cult to process the necessary evolution and social
change.3

Regarding the descriptive spatial analysis,
although not very high, identifies a higher occur-
rence on maternal deaths in the areas of medium and
high social vulnerability. This result contradicts the
findings of the evaluation study on Maternal
Mortality Ratio and social exclusion conducted by
Zacarias25 in São Paulo, from 2000 to 2008, indi-
cating the need for further studies, trying to see
whether there is a correlation between social vulne-
rability and maternal mortality. This finding also
suggests to reflect on the interface among living
conditions, poverty and health. This theme is already
recurrent in contemporary studies that attempt to
incorporate new analytical frameworks and interdis-
ciplinary approaches for conceptual thought and
methodology on poverty, social inequality and
health, taking into account that the confrontation of
the phenomenon requires policies that go beyond the
sectoral cutout and seek integrated actions with the
greatest potential in alterating the vulnerability of
the framework.

In the results obtained there is a predominance
of deaths in women between the age group of 20 to
34 years old, mixed race, single and with low
schooling. Regarding the classification of maternal
deaths, 45% were direct obstetric death and 80.6%
were likely to be preventable, the most prevalent
causes of death were: pregnancy-specific hyperten-
sive disease; circulatory system disease; neoplasms;
coagulopathies and post-abortion infection.

It cannot be ignored that maternal mortality is a
strong indicator on women's health care, the findings
of this investigation point to the need in readjusting
healthcare for women in the postpartum pregnancy
cycle. There is a need for new healthcare practices
for women, which must be referred in the bond and
accountability of obstetric care in situations such as

high-risk pregnancies. Qualified care respecting
women's citizenship rights and humanization of care
with an early capture of pregnant women at prenatal
care, referral to high-risk prenatal care, enhancement
on women's complaints and active search, in cases
where pregnant woman for some reason interrupted
the care, care in the puerperium are important factors
for the avoidability of maternal deaths. Therefore,
the expansion of access to health services and the
effective commitment of medical professionals and
nurses involved in assisting the mother during
prenatal care, childbirth and also in the puerperium,
is of paramount importance.

It is also believed that further studies on descrip-
tive spatial analysis of maternal mortality may
support the organization and plan of actions and
strategies in the area of sexual and reproductive
health for women of reproductive age in the city of
Montes Claros, as one of the advantages of using
IVS-5 with spatial analysis is that spatial mapping
on social risk that clearly indicates the territories of
greatest risk in the city, enabling to plan more
specific actions directed for these areas in a context
of health surveillance of care units where planning
and action is the territory and has its multiple cuts.
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