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Abstract

Objective: to portray the creation of a gestational risk classification based on the profile of maternal deaths in a municipality
where the rate of these deaths is high, and its use in prenatal care. Methods: the profile was prepared using records of maternal
deaths that occurred between 2008 and 2013, considering age, schooling, race/skin color, place of residence, pre-existing
disease, reproductive history. Results: maternal death was most frequent in women of brown/black skin color, aged 30-39,
with low schooling, living in socially vulnerable districts and with heart disease as the main pre-existing disease; gestational risk
was classified based on this profile, whereby points (1-3) were assigned to each lowest/highest frequency and care priorities
(P) were defined – PI=regular risk (4-9pt: routine consultation/examination), PII=high risk (10-16pt: reduce waiting time
for consultation/examination by 50%), and PIII=very high Risk (≥17pt: access to consultation/examination within 7 days).
Conclusion: the new classification improved healthcare professionals’ awareness of determinants surrounding maternal
death and the need to prioritize access to prenatal care according to risk.
Keywords: Maternal Mortality; Risk Factors; Prenatal Care; Health Services Accessibility; Cross-Sectional Studies.
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Introduction
Maternal Mortality (MM) is still one of the biggest
Public Health problems. In 2000, the United Nations
(UN) defined it as an indicator of one of the main
issues to be faced at the turn of new millennium, with
the aim of promoting social and human development
and ending extreme poverty worldwide. One of the
Millennium Development Goals (MDG) proposed by
the UN was to reduce MM by 75% by 2015. Brazil did
not achieve this goal, and the MDG were replaced by
the Sustainable Development Goals. In Brazil’s case,
the current target consists of reducing the MM ratio
to 20/100,000 live births (LB) by 2030.1
When we study MM and investigate its causes, what
draws our attention is the high potential for avoiding
these deaths if timely actions are taken. In order to
really improve maternal health, the focus should not
only be on the causal link. The need exists to identify
and eliminate obstacles to accessing quality health
services, at all health system levels.2 Studies have
provided evidence that access to health services is
essential for reducing high MM rates, and that social,
cultural and economical determinants, as well as health
policies, have a close relationship with these deaths.3,4

The knowledge of determinants related
to maternal death in a municipality
may add important information
to gestational risk classification,
prioritizing health care actions, in a
timely manner, contributing to MM
prevention according to local reality.
McCarthy and Maine classify maternal death
determinants as “general”, “intermediate” and
“proximal”.5 General determinants refer to macrosocial processes, related to socioeconomic inequalities,
ethnic and racial discrimination and lack of social
policies for less privileged segments of the female
population. Standing out among intermediate
determinants is restricted access to social assets, while
proximal determinants are represented by women’
sociodemographic characteristics and their health
conditions, besides those related to access to care, ease
of reproductive planning, timely and quality care during
the prenatal period, at childbirth and in the puerperium.
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In this sense, Primary Health Care professionals
have the opportunity to implement many practices that
are able to contribute to MM prevention, operating on
proximal determinants. It is known that prenatal care
may not prevent the main complications occurring
during childbirth and which are important MM causes,
however certain prenatal care interventions may favor
maternal prognosis and prevent MM.6
Prenatal care can control risk factors that lead to
complications during pregnancy, besides allowing early
detection and treatment, thus contributing to a favorable
perinatal and maternal outcome.7 It is also necessary
to recall that 15% of pregnancies are characterized
as being high risk, and that early recognition of these
cases, associated with the existence of more complex
support services and adequate monitoring, are decisive
for keeping these women alive.8
Technical materials produced by the Ministry
of Health regarding pregnant women’s health,9,10
recommend that risk classification should be done
during the first and subsequent medical appointments,
so as to favor access to quality services, by identifying
these factors as early as possible and in a dynamic
way, besides enabling recognition of situations that
contribute to potentially avoidable deaths.
Although these instruments are used by Family Health
Strategy (FHS) teams in decision making related to caring for
and monitoring pregnant women with regard to regular risk
in the prenatal period, knowledge of determinants related
to maternal death in a municipality may add important
information to gestational risk classification, prioritizing
health care actions, in a timely manner, contributing to
MM prevention according to local reality. Morse et al.
highlight that research into MM determinants is still weak
in Brazil, being comprised mostly of descriptive studies
identifying underlying causes, while making little progress
with investigating the determinant factors of these deaths.11
In 2013, the fact of the MM ratio having remained
high since 2009 in the municipality of Porto Seguro-BA
led the local epidemiological surveillance of deaths
(ESD) service to create the Target 35 Project, with
the mission of expanding integration with Primary
Care and promoting greater interaction with the local
hospital network in order to achieve the project’s
main objective: to intervene in avoidable MM causes
based on the investigation reports of these deaths, with
the target of reducing the MM ratio to approximately
35/100,000 LB by 2015, in line with the MDG.
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The purpose of this report was to portray the
experience of creating a gestational risk classification
based on maternal death profile and its use in prenatal
care by Family Health Strategy teams in Porto Seguro,
Bahia, Brazil.
Methods
In order to obtain the profile of MM determinants,
we selected reports on maternal deaths occurring and
investigated by the municipal ESD service between 2008
and 2013. We decided to start with 2008 as that was the
year in which death investigations began. The investigation
reports follow templates recommended by the Ministry of
Health for hospital, outpatient and household information,
as well as the ESD conclusion report.12
General maternal characteristics evaluated were: age,
education level, occupation, ethnicity/skin color, district
of residence, marital status and monthly family income.
For health conditions and access to health services, we
evaluated: presence of underlying disease; number of
pregnancies; past reproductive history; usual access to
prenatal care medical appointments; access to higher risk
prenatal care (HRPC) and to medical exams; gestational
age at the first medical appointment; type of childbirth;
cause of death; and newborn/fetus birth conditions. Data
were tabulated using an Excel Office spreadsheet and
were described according to frequencies. The death
investigation reports are the ESD technicians’ daily work
instruments. They produce annual reports with aggregated
information, whereby it is not possible to identify individual
patients. These reports are provided to the epidemiological
surveillance service, the Municipal Primary Health Care
services, service coordinators and managers and to
the death committees. The reports are available to the
public. For these reasons, the study was not submitted to
a Research Ethics Committee.13
Results
In the period studied there were 23 maternal deaths,
73.9% of which were from direct/indirect obstetric
causes, while the remaining (26.1%) were cases of
late maternal death. The selection of the variables
that formed the risk classification was based on the
most prominent determinants, besides those that
characterize vulnerabilities within the municipality,
such as health region or health district (Table 1).

Regarding total maternal deaths, Table 1 shows
higher frequency for the 30-39 years age group
(52.2%), women with less than eight years of
schooling (47.8%) and black/brown skin color
(73.9%). The prevalent health districts were
those corresponding to areas of higher social
vulnerability. These findings represent results
similar to those found in other studies evaluating
MM determinants.11,14-16
We found that 56.3% of women had some underlying
disease with heart disease being the most frequent. Of
the 23 deaths, 13 women had reproductive history
of a disease or condition, representing an expressive
number of women who need more individualized
care (Table 2). Nonetheless, more than half of them
(56.5%) had only 4 to 6 medical appointments during
prenatal care (Table 1).
Main direct obstetric causes were hemorrhages
and puerperal infections; and the main indirect causes
of maternal deaths were circulatory system diseases
complicated by pregnancy, labor and puerperium.
Based on the profile results, we selected six
prominent variables to build the municipality
gestational risk classification: maternal age, education
level, ethnicity/skin color, health district, underlying
disease and past reproductive history.
A score of 1 to 3 was given to the frequencies
obtained for each category. A score of 3 was given to
the larger frequency range and a score of 1 to the
smaller frequency range. (Table 3). In the “years of
study” category, although there were no records in
the “illiterate” range, the applicable score was the
same score given to the “1 to 3 years” range, due to
the relevance of this condition as a determinant of
maternal death. The difficulty the teams had in placing
value on pregnant women’s reproductive history led
to this category being considered to be of isolated
importance, and it received the maximum score (3
points) for any result.
The final score was represented by the sum of
the scores of the six categories analyzed. Therefore,
gestational risk was classified as regular (4 to 9 points),
High (10 to 16 points) or very high (17 points or
more) (Figure 1).
Based on this new classification, prenatal care
priority was determined according to the gestational
risk level found. Priority I was attributed to regular risk,
meaning that the pregnant woman should follow the
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Table 1 – Maternal death characteristics according to age, years of schooling, ethnicity/skin color, health district and
number of prenatal care medical appointments, in the municipality of Porto Seguro, Bahia, Brazil, 2008-2013
Characteristics

N

Maternal age (in years)
10 to 14

–

15 to 19

5

20 to 29

6

30 to 39

12

40 to 49

–

Years of schooling
1 to 3

2

4 to 7

9

8 to11

10

12 or more

–

Illiterate

–

Unknown

2

Ethnicity/skin color
White

2

Indigenous

3

Brown

12

Black

5

Unknown ethnicity/skin color

1

Health Region (health districts)
Centro

3

Frei Calixto

8

Litoral Sul

8

Rural area

1

Indigenous villages

3

Prenatal care medical appointments
1 to 3

5

4 to 6

13

7 or more

4

No prenatal care

1

Note: ( – ) Indicates numerical data equal to zero, not resulting from rounding.

team’s routine for medical appointments and exams.
In the case of Priority II, waiting time for a medical
appointment and prenatal care exams should be
reduced to 50%, and in the case of Priority III, access
to medical appointments and exams should not take
longer than seven days (Figure 1).
Before the risk classification and priority
instrument was distributed, we had meetings
with the Primary Health Care coordinators and

4

Ambulatory Care waiting list coordinators to agree
on deadlines for medical appointments with focal
specialists and medical exams, according to the
priorities established.
Health teams underwent awareness-raising as to the
maternal death situation in the municipality, including
a presentation of the results of the study on the MM
determinant profile. They were also informed about the
way the gestational risk classification had been built
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Table 2 – Maternal death characteristics according to underlying disease and reproductive history, in the
municipality of Porto Seguro, Bahia, Brazil, 2008-2013
Characteristics

N

Underlying disease/condition
Cardiac

5

Chemical/alcohol dependency

2

Neurological

2

Digestive

1

Endocrinal

1

Hematological

1

Respiratory

1

No previous disease

6

Unknown

4

Total

23

Reproductive history
Miscarriage

8

Perinatal death

2

Hemorrhagic syndrome

1

Preeclampsia

1

Depression

1

Total

13

Note: The difference between the sum of the items and the total expressed as a percentage is due to the rounding criteria.

and were trained in the correct use of the instrument.
The color-coded instrument was printed on sheets of
A4 paper with plastic covers for distribution to the
teams. It provided instructions and guidance on how
to score the listed categories, establish risk level and
priority for health care.
During Primary Health Care prenatal care medical
appointments, pregnant women were evaluated for
gestational risk based on the instrument, receiving a final
score, classification and health care priority definition.
In order to avoid pregnant women being
identified by the term “risk”, care was taken to
color code prenatal care cards and requisition
forms for medical appointments and exams, using
blue, yellow or pink, meaning regular, high or very
high risk, respectively (Figure 1). The care network
for pregnant woman also received guidance on the
meaning of the colors.
With regard to cases referred to other services, care
was taken to ensure comprehensive health care, so that
these pregnant women were monitored even after being
effectively attended to at the referral service.

Discussion
With effect from the first meetings with the teams,
we could see that the instruments provided by the
Ministry of Health were little used in the prenatal care
service routine. However, following the presentation of
the new classification, professionals were more aware
and careful with regard to using available tools to help
to improve care for pregnant women.
The teams showed awareness of the importance of
recognizing determinants involved in maternal death.
The practice of registering data about education level
and ethnicity/skin color was not part of the team
routine. The 2016 version of the Expectant Mother’s
Notebook prepared and published by the Ministry of
Health,17 does not contain the item “education level”
as part of the identification data of pregnant women.
Professionals pointed out the need to require this
information as being a marker of the importance of
medical record data completeness.
From the accounts given by the teams, we noted that
cardiological evaluation was insufficient. Referrals to the
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Table 3 – Category distribution and scores for calculating gestational risk in the municipality of Porto Seguro,
Bahia, Brazil
Categories

Score

Maternal age (in years)

Score

10 to 14

1

Cardiac

3

15 to 19

2

Chemical/alcohol dependency

2

20 to 29

2

Neurological

2

30 to 39

3

Digestive

2

40 to 49

1

Years of schooling

Endocrinal

2

Hematological

2

Illiterate

3

Respiratory

2

1 to 3

3

Other

2

4 to 7

2

Smoking

1

8 to 11

1

12 or more

1

Ethnicity/skin color

Reproductive history

White

1

Miscarriage

3

Indigenous
Brown

2

Perinatal death

3

3

Hemorrhagic syndrome

3

Black
Health Region
(health districts)
Centro

3

Preeclampsia
Depression
Other

3
3
3

Frei Calixto

3

Litoral Sul

3

Rural area

1

Indigenous villages

2

2

cardiologist were made when pregnant women knew they
had a cardiovascular system disease prior to pregnancy,
or when there was a clinical condition involving cardiac
decompensation. With the new classification, the clinical
approach to heart conditions began to be more detailed
and access to electrocardiograms became easier for
pregnant women.
Importance had not been given to pregnant women’s
reproductive history, leading to shortcomings in
identifying assumed risk situations regarding obstetric
complications. With the new classification and greater
awareness, professionals started to place more
importance on this topic during obstetric anamnesis
and to collect information in more detail about
previous obstetric and gynecological history.
Setting priorities for prenatal health care, according
to the pregnant women’s profile and risk level, had

6

Categories
Underlying disease/condition

positive effects on the teams. They reported that they
found (i) greater certainty of dealing with cases in a
timely manner and (ii) guaranteed access to medical
examinations and appointments, thus overcoming
weaknesses in referrals.
The persistence of a high MM ratio in the municipality
since 2009 motivated the development of this
experience. The Target 35 Project represented a call
to health professionals and managers involved in the
care of pregnant women, in the light of the information
described in the maternal death investigation reports
that showed the need to invest in actions with greater
emphasis on Primary Care. It was a challenging project,
in view of the delicate situation of maternal deaths in
the municipality.
Since 2007, ESD has been working in an integrated
way with Primary Care in preventing maternal and
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Gestational risk
classification

Primary Health Care Prenatal care medical appointments
(teams use instrument created for risk
scoring and classification)

4 to 9 points

4 to 16 points

≥17 points

Regular risk
pregnancy

High risk
pregnancy

Very High risk
pregnancy

Procedures

Identify using azul:
- Prenatal care card
- Exam request
- Medical appointments request

Identify using yellow:
- Prenatal care card
- Exam request
- Medical appointments request

Priority I at
Prenatal care

Priority II at
Prenatal care

P I = Routine medical appointments
and exams

P II = Reducing waiting time for medical
appointments and exams by 50%

Identify using pink:
- Prenatal care card
- Exam request
- Medical appointments request

Priority III at
Prenatal care
P III = Access to medical appointments
and exams in up to seven days

Figure 1 – Flowchart of Prenatal care with gestational risk classification
child mortality, and considers this partnership to be
of fundamental importance for carrying out actions
to prevent disease and promote health. The teams’
awareness, their integration with death surveillance
as well as management support were all fundamental
for the success of the experience.
Obtaining the epidemiological profile and
exposing/clarifying the situation of maternal mortality,
highlighting specific determinants in the municipality,
was a relevant part of the project. The complexity of
determinants involved in maternal deaths represents
an important challenge for health service management,
owing to the need to articulate intersectoral actions.
However, when we consider the high percentage of
deaths from avoidable causes, we recognize not only
the possibility, but also the need to build strategies to
help to change this scenario. The prevalence of low
levels of schooling, brown or black ethnicity/skin

color and living in areas of greater social vulnerability
are evidence of continuing inequalities related to MM.
Most of the studies on obstetric causes of MM
point to direct causes (hypertensive disorders,
hemorrhages, and puerperal infections) as being
most frequent.11,15,18,19 In this study, after hemorrhages
indirect causes corresponded to an important
proportion of deaths. Nonetheless, regardless of their
cause, the potential avoidability of these deaths draws
attention. When analyzing the profile of maternal
deaths, Martins and Silva found that 73% of these
deaths were avoidable, or would probably have been
avoidable if interventions had been carried out in a
timely manner.19
Risk classification was built based on the MM
profile of the municipality of Porto Seguro, as was
the definition of health care priorities, with the aim of
improving care for pregnant women.
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According to a recent study of hospitalizations
due to obstetric complications during pregnancy and
maternal and perinatal outcomes in the municipality
of São Paulo, pregnant women who had obstetric
complications had more unfavorable pregnancy
outcomes, such as postpartum hospitalization and
MM, in addition to higher levels of newborn babies
being readmitted to hospital. That study concluded
that these events should be considered to be sentinel
events for monitoring childbirth and newborn health
care in the population served by the Brazilian National
Health System (SUS).20
For the epidemiological surveillance of deaths
service, the experience described by this report
reaffirmed work processes based on building and
sharing information and recommending procedures,
thus contributing to the practices of Primary Health
Care professionals being articulated with health
surveillance actions. In 2013, the year in which
the Target 35 Project started, the third and last

maternal death recorded in Porto Seguro occurred
in June. In 2014, the municipality did not record
any maternal deaths, breaking the sequence of 3 or
4 deaths a year.21
It is known that responding to and eliminating
maternal mortality is an urgent task and requires
considerable efforts. There is also an evident need to
promote women’s well-being and better survival rates
and quality of life for their children. Small actions,
carried out every day by each health professional,
can bring solid results in changing this uncertain but
avoidable scenario.
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