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Abstract This is a time series analysis that aimed to investigate the trend of maternal mortality,according to avoi-
dability criteria, in Parand, Brazil, and in its health regions, from 2005 to 2020. Maternal mortality ratios (MMR)
were evaluated based on the number ofmaternal deaths of women residing in the state per 100,000 live births, and
then analyzedaccording to health region, age group and ICD-10 groups. The variations ofthe MMR were
calculated by the Prais-Winsten auto-regression model. The results pointed to a reduction in the MMR in the state,
with emphasis on women aged 10 to 19 years and deaths that occurred in the puerperal period. Most of the health
regions showed a tendency towards stability. The magnitude of maternal mortality in the currentscenario presents
itself as a serious public health problem for Brazilian women that, despite the significant improvement, it is still at
alarming levels. Thus, more efficient public health actions and policies are needed to improve the quality of health care
for pregnant and postpartum women.

Key words Maternal mortality, Women’s health, Health care quality

Cien Saude Colet 2025; 30:e15482023



mailto:thiago.barbosa@unila.edu.br
mailto:thiago.barbosa@unila.edu.br
https://orcid.org/0000-0002-8510-1470
https://orcid.org/0000-0001-6442-5719
https://orcid.org/0000-0002-6985-9548)1

\S)

Ferreira MCS et al

Introduction

The indicator ‘maternal mortality’ is the best
epidemiological measure of women’s health in
the population and is indispensable as a tool for
evaluating the impact of public policies direct-
ed to reducing the phenomenon of maternal
mortality'. A women’s death during pregnancy,
childbirth or puerperium is a clear demonstra-
tion of a failure of policy guidelines, health staffs
and thus the population as a whole, given that it
is an avoidable tragedy in 92.0% of cases*”.

Biological factors, socioeconomic position,
health care quality, gender inequalities and the
political will to promote public health are all re-
vealed in maternal deaths. The main indicator
used to monitor maternal deaths is the maternal
mortality ratio (MMR) expressed in deaths per
100,000 live births (LBs). Through that lens, a
high MMR reflects an important public health
problem, making it fundamentally important to
find solutions to address this persistent, anach-
ronic issue®.

The main causes of maternal mortality are
complications during pregnancy, childbirth and
postpartum, including gestational hypertensive
diseases, haemorrhages, infections, complica-
tions of childbirth and unsafe abortions. On that
view, a large proportion of maternal deaths are
considered avoidable in that there are known
health care solutions to prevent or control those
disorders®.

Avoidable or reducible causes of death can
be conceptualised as those that are totally or
partially preventable by effective health sector
action available at a specific place and time®. In
that regard, maternal deaths should not occur,
given that it is possible to prevent and/or treat
the disorder or condition causing them. Avoid-
able death can be seen as a “sentinel event” for
health surveillance, indicating a need to im-
prove quality of care at all levels of prevention’.

In Brazil, the MMR declined from 141
deaths per 100,000 LBs, in 1990, to 64 deaths per
100,000 LBs, in 2011, a fall of 55.0%. In 2018,
MMR in Brazil fell still further, to 59.1 deaths
per 100,000 LBs, with the South region return-
ing the lowest MMR, of 38.2 deaths per 100,000
LBs, revealing a downward trend in recent de-
cades. However, these values are a far cry from
the 35 deaths per 100,000 LBs set in the 2000s as
a target of the United Nations Sustainable De-
velopment Goals and also from the maximum
value admitted by the World Health Organisa-
tion, of 20 deaths per 100,000 LBs. These trends
reflect improved access to health services, the

rising number of antenatal appointments and
care from qualified practitioners, but still fall
short of WHO recommendations®”.

In view of the foregoing, there is an evident
need to improve maternal health care, because
these data express health policy failures, low
levels of socioeconomic development and dif-
ficult access to quality health care services. In
addition, the issue of maternal mortality needs
to be explored so as to corroborate better target-
ed and efficient health measures to address the
problem, particularly in Parang, the state with
the highest MMR in the South region. In 2020,
for example, MMR there was 52.0 per 100,000
LBs, while Santa Catarina and Rio Grande do
Sul returned 31.6 and 41.3, respectively. Despite
the improvements resulting from introduction
of the Parand Mothers Network (Rede Maie
Paranaense), designed to enable all health care
services to act jointly with a view to reducing
maternal mortality, the results are still inferior
to those of neighbouring states'*'% In order to
understand that scenario, and given the scarci-
ty of studies on women’s health in Brazil, and
particularly in Parand, further research on the
subject is essential in order to mitigate avoidable
deaths. On those assumptions, this study exam-
ined the trend in maternal mortality, by avoid-
ability criteria, in Parand and its health regions.

Methods

This time series study examined the trend in
maternal mortality, by avoidability criteria, in
Parana and health regions, from 2005 to 2020.
The state is divided into four health macro-re-
gions: East, West, North and Northwest, which
are subdivided into 22 health regions. The East
macro-region comprises the regions of Parana-
gua, the (Curitiba) Metropolitan region, Ponta
Grossa, Irati, Guarapuava, Unido da Vitéria and
Telémaco Borba. The West macro-region com-
prises the Pato Branco, Francisco Beltrao, Foz
do Iguagu, Cascavel and Toledo regions. The
regions of the North macro-region are Apuca-
rana, Londrina, Cornélio Procépio, Jacarezin-
ho and Ivaipora. The Northwest macro-region
comprises the regions of de Campo Mourdo,
Umuarama, Cianorte, Paranavai and Maringa.
The maternal deaths included in this study
were those of women residing in the state of
Parana obtained from official data publicly
available from the mortality information system
(Sistema de Informagdo sobre Mortalidade, SIM)
and live births information system (Sisterna de



Informagdo sobre Nascidos Vivos, SINASC) of
the ministry of health’s information department
(Datasus). Maternal deaths were recorded with
reference to the 10™ revision of the Internation-
al Classification of Diseases (ICD-10: O-00 to
0-99). Demographic data were obtained from
the census data and population estimates of Bra-
zil’s official bureau of statistics (Instituto Brasile-
iro de Geografia e Estatistica, IBGE).

MMR was calculated as the number of
maternal deaths per 100,000 LBs in the popu-
lation resident in to specific geographical area
in the year in question. MMRs were examined
by health region, age group (10 to 19 years, 20
to 29 years, 30 to 39 years and 40 to 49 years)
and ICD 10 classification. By the latter variable,
maternal deaths were grouped as follows: O00
to 002 - Complications of pregnancy; O03 to
026 - Complications of labour and delivery;
and 029 to 099 - Complications of pregnancy,
childbirth and puerperium (7).

The trend in maternal mortality was exam-
ined by taking MMRs as dependent variables (Y
- dependent) and sequential years as indepen-
dent variables (X - independent). Variations in
MMR were calculated for the period from 2005
to 2020. That interval was analysed by two time
cut-offs — the first eight years (2005 to 2012)
and the following eight years (2013 to 2020)
- as the comparability criterion for change in
this indicator in the state of Parana. To that
end the Prais-Winsten model of autoregres-
sion was applied, as is recommended in order
to correct serial autocorrelation in time series.
The series was tested for autocorrelation by the
Durbin-Watson test, which is interpreted on a
scale from 0 to 4: values close to zero indicate
the existence of positive autocorrelation, values
close to 4 point to negative autocorrelation and
values close to 2 indicate there is no serial auto-
correlation.

The chosen regression model was applied
using the method suggested by Antunes & Car-
doso (13). First, log transformation was applied
to the Y values, followed by application of the
Prais-Winsten model of autoregression, so as
to estimate bl values of standardised mortality
rates, by sex and total. Subsequently, annual per-
cent changes (APCs) were calculated from the
b1 values corresponding to each of the rates, by
means of the formula: APC = [-1+10b1]*100%

In the final stage of modelling, confidence
intervals (CIs) were calculated for the bl mea-
sures and APCs, by applying the formulae:
95%CI = [-1+10b1 lower]*100%; [-1+10b1 up-
per]*¥100%.

The lower bl and upper b1 values were tak-
en from within the confidence interval gener-
ated by the statistical analysis programme and
were applied in the formula, the lower bl value
corresponding to the lower bound of the CI and
the upper bl value corresponding to the upper
bound of the CI.

Microsoft Excel 2019 was used to construct
the indicators and to standardise and prepare
the tables. The trend in maternal mortality was
analysed using Bioestat 5.0 statistics software
(Universidade Federal do Pard, UFPA) and Tab-
win for Windows (Datasus). In this study, a 5%
level of significance was used.

Results

In the study period, 3,456 maternal deaths were
reported in Parand. Of these, 1,409 (40.8%)
were considered to have resulted from avoidable
complications of pregnancy, childbirth and the
puerperium. Figure 1 shows change in MMR
over time in Parana State, by comparison of to-
tal deaths to deaths from avoidable causes. Total
deaths showed a 29.6% decrease in risk, with
coefficients declining from 160.3 deaths per
100,000 LBs in 2005 to 112.8 deaths per 100,000
LBs in 2020. A 15.7% reduction was observed
between 2005 and 2012 and 20.1% between
2013 and 2020. The indices for deaths from
avoidable causes decreased from 76.1 deaths per
100,000 LBs in 2005 to 57.4 deaths per 100,000
LBs in 2020, that is, a decrease of 24.6%. There
was a 45.3% decrease between 2005 and 2012,
but a 29.6% increase between 2013 and 2020.
From the historical series, deaths from avoid-
able causes can be seen to increase in 2009, then
decrease in 2014, increase again in 2015 and
then oscillate in the following years of the study
period. Total mortality declined from 2009 on-
wards until the end of the study period.

Table 1 shows percentage deaths and MMRs,
by age group, in the state of Parand. Women
from 20 to 29 years old accounted for the high-
est percentages and MMRs in the study period,
although alternating with the 30 to 39 year age
group. In the former age group, MMRs fell from
32.4 deaths per 100,000 LBs in 2005 to 21.9
deaths per 100,000 LBs in 2020, representing a
drop of 32.6%. Nonetheless, the largest reduc-
tion (52.9%) was found in the 10 to 19 year age
group. Women in the 40 to 49 year age group
returned the lowest percentages and ratios,
ranging from 5.6 deaths per 100,000 LBs in 2005
to 4.1 deaths per 100,000 LBs in 2020, a 26.9%
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decrease. However, the largest reductions in all
periods were seen in women 10 to 19 years old:
53.0% from 2005 to 2020, 55.4% from 2005 to
2012 and 36.1% from 2013 to 2020, this being,
by age group, the largest decrease. On the other
hand, between 2013 and 2020, the 20 to 29 year
age group returned a 70.1% increase.
Prominent among the causes of maternal
death were preventable causes from compli-
cations of childbirth and puerperium, as can
be seen in Table 2. Rates for the former cause

decreased from 21.2 deaths per 100,000 LBs in
2005 to 12.3 deaths per 100,000 LBs in 2020, a
reduction of 42.0%. Complications of the pu-
erperium accounted for more than 60.0% of
avoidable deaths, the highest percentage. MMRs
from this cause decreased from 54.3 deaths per
100,000 LBs in 2005 to 45.1 in 2020, a reduction
of 16.9%. The highest rate in the study period
(56.3 deaths/100,000 LBs) was recorded in 2009.
The MMR from complications of pregnancy in-
creased by a factor of three in the study period.
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Figure 1. Change in maternal mortality rate, Parana, 2005 to 2020.

Source: SIM/SINASC/DATASUS.

Table 1. Distribution of maternal mortality rate (per 100,000 LBs), by age group, Parana, 2005 to 2020.

Year 10 to 19 years 20 to 29 years 30 to 39 years 40 to 49 years
% MMR % MMR % MMR % MMR
2005 11.5 8.7 42.6 32.4 385 29.3 7.4 5.6
2006 14.5 10.4 37.3 26.7 42.7 30.6 5.5 3.9
2007 14.4 9.5 48.5 31.9 33.0 21.7 41 2.7
2008 15.8 9.9 37.9 23.8 33.7 21.2 12.6 7.9
2009 17.2 134 41.4 32.2 353 27.5 6.0 47
2010 14.4 8.5 40.0 23.7 333 19.7 12.2 7.2
2011 12.0 7.2 35.9 21.6 39.1 23.5 13.0 7.8
2012 9.4 3.9 422 17.5 39.1 16.2 9.4 3.9
2013 14.5 6.4 29.0 12.8 435 19.3 13.0 5.8
2014 14.7 6.9 41.3 19.4 37.3 17.5 6.7 3.1
2015 13.9 8.7 42.6 26.7 37.6 23.6 5.9 3.7
2016 10.8 5.8 41.0 21.9 42.2 22.6 6.0 3.2
2017 15.8 5.7 36.8 13.3 439 159 35 1.3
2018 7.3 3.8 47.6 25.0 37.8 19.8 7.3 3.8
2019 16.7 7.8 38.9 18.2 31.9 15.0 12.5 5.9
2020 7.1 4.1 38.1 21.9 47.6 27.3 7.1 4.1

Source: SIM/SINASC/DATASUS.



By health region in Parand, the highest
number of deaths from avoidable causes was
in the Metropolitan region, with 386 deaths
(27.4%), while the lowest was the Unido da
Vitdria region, with 16 deaths (1.1%), as in Ta-
ble 3. Examination of the trends in MMR, by
health regions of Parand, found most stable and
only two regions displaying downward trends:
the Metropolitan health region (f = -0.019; R*> =
0.461; APC = -4.28%; 95%CI = -6.62 to -1.89; p
=0.002) and the Jacarezinho region (B = -0.475;
R? = 0.666; APC = 6.89%; 95%CI = -12.25 to
-1.20 p = 0.020).

In Parand, total MMR showed an upward
trend (B = -0.011; R* = 0.796; APC = -2.5%;
95%CI = 2.89 to -2.02; p < 0.001), as did deaths
from avoidable causes (p = -0.013; R* = 0.287;
APC =-2.9%; 95%CI = -5.32 to -0.52; p = 0.014)
(Table 4). Deaths from complications of child-
birth tended to decrease (f = -0.016; R* = 0.344;
APC = -3.62%; 95%CI = -5.97 to -1.21; p =
0.008), as did causes relating to the puerperium
(B =-0.011; R*> = 0.215; APC = -2.50%; 95%CI
= -4.88 to - 0.06 p = 0.028). By age, deaths de-
creased in the 10 to 39 year age group, partic-
ularly among women 10 to 19 years old (B =
-0.023; R> = 0.413; APC = -5.2%; 95%CI = -7.93
to -2.31; p = 0.004).

Discussion

The study findings revealed the magnitude of
maternal mortality from avoidable causes in
Parana and health regions in the study period.
MMR decreased in the state, particularly for
deaths occurring primarily in the puerperium
among women from 20 to 29 years of age.

Nearly half (40.8%) of the maternal deaths
recorded in the historical series were considered
avoidable. Avoidable deaths and total deaths re-
turned similar percentage reductions (24.6%
and 29.6%, respectively). Note that from 2013
to 2020, total deaths declined, although avoid-
able deaths increased by about 30.0%. A study
in Rio de Janeiro, from 2006 to 2018, detect-
ed 2,192 maternal deaths in that period". The
study reported here, although the study peri-
od is slightly longer (three years), found 1,264
more deaths in Parand than the number found
in Rio de Janeiro. In interpreting that finding, it
is important to emphasise not just the popula-
tion difference between the states, but also the
variations in quality of health care for the public
of pregnant and puerperal women.

Another issue to be raised in view of these
scenarios is the timely and correct completion
of death certificates, in view of avoidability cri-

Table 2. Maternal mortality percentage and rate, by causes, Parana, 2005 to 2020.

000 to 002 - 003 to 026 - 029 to 099 -
Year Complications Complications Complications
of pregnancy of childbirth of puerperium

% MMR % MMR % MMR
2005 0.8 0.6 27.9 212 71.3 54.3
2006 0.9 0.7 23.6 16.9 75.5 54.0
2007 2.1 1.4 28.9 19.0 69.1 45.4
2008 4.2 2.6 20.0 12.6 75.8 47.7
2009 2.6 2.0 25.0 19.4 72.4 56.3
2010 33 2.0 333 19.7 63.3 37.5
2011 2.2 1.3 18.5 11.1 79.3 47.7
2012 3.1 1.4 234 9.7 76.6 31.8
2013 1.4 0.6 29.0 12.8 69.6 30.8
2014 1.3 0.6 20.0 9.4 78.7 36.9
2015 2.0 1.2 19.8 12.4 78.2 49.1
2016 24 1.4 31.3 16.8 68.7 36.8
2017 3.5 1.4 22.8 8.2 77.2 27.9
2018 4.9 2.6 25.6 13.4 69.5 36.5
2019 2.8 0.0 23.6 11.1 76.4 35.8
2020 2.4 1.4 21.4 12.3 78.6 45.1

Source: SIM/SINASC/DATASUS.
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Table 3. Analysis of maternal mortality trends, by health region, Parana, 2005 to 2020.

A A A 95%CI
Health region N % B R*  2005- 2005- 2013- APC Lower Upper  Trend P
2020 2012 2020 bound bound
Paranagud 44 31 -0.031 0.139 -28.1 -12.8 1.8 -69 -135 0.3 Stationary  0.055
Metropolitan 386 274 -0.019 0461 -82 -97 105 -43  -6.6 -19  Decreasing 0.002
Ponta Grossa 94 6.7 -0.029 0.012 1.3 -70 136 -65 -14.8 2.7  Stationary  0.163
Irati 21 1.5 -0.005 0.053  -9.2 51 -13.0 -1.1 -5.4 3.3 Stationary  0.631
Guarapuava 62 44 -0017 0.084 -27.1 -181 -17.1 -3.8 -12.5 5.6  Stationary  0.377
Unido da Vitdria 16 1.1 -0.011 0.027 -150 -143 -21 -25 -6.7 1.9  Stationary  0.254
Pato Branco 35 25 -0.010 0.077 -0.7 -22.9 6.5 -23 -7.0 2.7  Stationary  0.353
Francisco Beltrao 29 2.1 -0.018 0.001 95 -79 294 41 -9.6 1.8 Stationary  0.179
Foz do Iguagu 55 39 0001 0154 132 -31.1 653 02 -7.8 9.0  Stationary  0.952
Cascavel 66 47 -0015 o0.116 -57 -37.7 -104 -34 -7.1 0.5  Stationary  0.068
Campo Mourio 43 31 0.001 0.001 -22.9 31 -391 02 -74 8.5  Stationary  0.999
Umuarama 42 3.0 -0.005 0.135 84 173 05 -1.1 -6.4 4.4  Stationary  0.648
Cianorte 26 1.8 0010 0.118 205 -0.7 224 23 -54 10.7  Stationary  0.530
Paranavai 42 30 0.001 0154 201 -172 198 02  -65 7.4  Stationary  0.954
Maringa 102 72 0.006 0118 -64  -8.1 78 14  -3.0 6.0  Stationary  0.532
Apucarana 50 3.5 -0.014 0.065 -103 -8.7 1.5 -32 -6.9 0.7  Stationary  0.105
Londrina 109 7.7 0.019 0.016 35 -539 283 45 -3.0 125  Stationary  0.208
Cornélio Procépio 34 24 -0.014 0.069 -21.8 43 -17.7  -32 -6.9 0.7  Stationary  0.101
Jacarezinho 58 4.1 -0.031 0253 -284 -3.6 -302 -69 -122 -12  Decreasing 0.020
Toledo 45 32 0013 0118 486 -1.1 511 30 -67 13.7  Stationary 0.527
Telémaco Borba 33 23 0002 0152 -94 -248 -28 05 -63 7.7  Stationary  0.893
Ivaipora 17 1.2 0.003 0.147 -3.1 6.7 2.1 0.7 -4.2 5.8  Stationary  0.793
Parand 1409 100.0 -0.013 0.287 -24.6 -457 296 -29 -53 -0.5 Decreasing 0.014

Source: SIM/SINASC/DATASUS.

Table 4. Analysis of maternal mortality trends, by age and cause type, Parana, 2005 to 2020.

A% A% A% 95%CI
Indicator B R*>  2005- 2005- 2013- APC Lower Upper Trend P
2020 2012 2020 bound bound
MMR 10 to 19 years -0.023 0.413 -53.0 -554 -36.1 -52 -793 -231 Decreasing 0.004
MMR 20 to 29 years -0.014 0.168 -32.6 -459 704 -32 -6.00 -0.26 Decreasing 0.043
MMR 30 to 39 years -0.010 0.258 -6.7  -446 420 -23 -419 -033 Decreasing 0.019
MMR 40 to 49 years -0.013 0.085 -269 -306 -29.0 -29 -853 298 Stationary 0.293
Avoidable MMR -0.013 0.287 -24.6 -457 29.6 -29 -532 -052 Decreasing 0.014
Unspecified MMR 0.024 0.024 640 4.0 57.7 57 -378 16.08 Stationary  0.222
Total MMR -0.011 0.796 -29.6 -157 -20.1 -25 -298 -2.02 Decreasing <0.001

MMR from complications of pregnancy 0.014  0.094 1279 1279 121.5 328 -504 1232 Stationary  0.414
MMR from complications of childbirth -0.016 0.344 -42.0 -54.1 -42 -3.62 -597 -1.21 Decreasing 0.008

MMR from complications of -0.011 0.215 -16.9 -41.3 464 -2.50 -4.88 -0.06 Decreasing 0.028
puerperium
Source: SIM/SINASC/DATASUS.

teria, particularly after expansion of the mater-  istrative responsibilities in each death, setting
nal mortality committees. These committees  targets for remediating irregularities and ad-
are known to be decisive in investigating the  vancing education measures on women’s health
circumstances, causes and technical and admin-  for the community and health practitioners'.



Accordingly, correct completion of the fields of
death certificates regarding deaths of women of
fertile age provides valuable information on the
conditions and causes of the death, which then
informs monitoring with a view to developing
and implementing measures to reduce such oc-
currences'®.

In spite of the context presented here, the
indicators in this study were always higher
than the values set by the WHO for Brazil, of
30 maternal deaths per 100,000 LBs by 2030".
In 2020, the last year of the historical series, a
total MMR of 130.0 deaths per 100,000 LBs was
observed, with 60 deaths from avoidable causes
per 100,000 LBs, corresponding to 4.3 and 2.0
times greater than the target. High MMR val-
ues can reveal that health service provision to
this group is inadequate. In that regard, mea-
sures involving family planning, antenatal and
puerperal care should be evaluated better and
this indicator should be monitored in services
periodically in order to detect shortcomings in
care provision'®.

A Brazilian study of the trend in maternal
mortality nationwide and in five subnational re-
gions between 2001 and 2012 found the highest
MMR in 2009 (77 per 100,000 LBs) and lowest in
2012 (65 per 100,000 LBs), while the South and
Northeast subnational regions returned higher
MMR between 2001 and 2008'. From 2009 on-
wards, however, the South region returned the
lowest MMR values in the country. That finding
corroborates the study reported here, by demon-
strating that health care for pregnant and puer-
peral women was inefficient, but has improved
considerably in recent years, although it is still
far from ideal. Measures involving frequent an-
tenatal monitoring, quality hospital care and
measures for puerperal visits constitute decisive
steps towards changing the scenario of mater-
nal mortality. In that respect, Health Ministry
Order No. 1,153, of 2014, redefined the criteria
for certification by the child-friendly hospital
initiative (Iniciativa Hospital Amigo da Cri-
anga, IHAC), a strategy sponsored by the WHO
and UNICEF to promote, protect and support
breastfeeding and comprehensive health care
for mother and child, including respectful, hu-
manised care during labour and delivery, the
right to choose a companion and 24-hour skin
contact with the newborn baby. In Parana, the
21 facilities holding this national certification
represent the state’s commitment to the mother
and child dyad®.

Percentage maternal mortality decreased in
most of the health regions studied, notably in

the Metropolitan region and Jacarezinho, where
there was a significant downward trend in
MMR. The substantial restructuring of women’s
health care services in the former health region,
including improved supply and access, together
with better qualified professional care, may be
related to its larger population. That fact can be
corroborated by the higher concentration of fa-
cilities recognised to be child-friendly hospitals
in the Parand Metropolitan region, which has 9
of the state’s 21 accredited hospitals®’. Although
the Jacarezinho health region has a smaller pop-
ulation, its primary health care services are also
properly structured, as can be seen in the mon-
itoring of first-quarter pregnancies, making for
the identification of possible risk factors and
early introduction of antenatal care*’. Howev-
er, it should be considered that maternal health
policy and service planning must be specific to
each region, to take account of the population
contingent, primary health care coverage and
the different rates and causes of death over the
years.

By age group, maternal deaths were concen-
trated among women from 20 to 29 years old,
which is the public where pregnancy rates are
highest. A survey in the state of Bahia, from
2010 to 2014, also found highest maternal mor-
tality in this age group: the value of 39.7% was
close to the 38.1% found in the state of Parana
in 2020%. As regards differences in MMR by age
group, it has to be remembered that maternal
deaths relate much more to social and health
care issues than solely to age. Another social
factor that influences maternal mortality is skin
colour, even in developed countries. A study of
black women in New York, USA, found high-
er MMR, even with better schooling, a good
standard of income and normal weight, demon-
strating that age group was a secondary factor
compared with social issues?. From the stand-
point of avoidability, maternal death should be
understood as a violation of the rights to life,
personal freedom and safety, family life, equal-
ity and non-discrimination®. It is essential to
understand skin colour-related differences in
mortality in order to build critical awareness of
the severity of the scenario in Brazil and thence
to mitigate the situation.

As regards the causes of maternal death, the
highest percentage death rates and MMR were
associated with the puerperium, even despite
reductions during the partial period from 2005
to 2012 and the total period from 2005 to 2020,
which were not greater than the deaths from
complications of childbirth. Puerperal deaths
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have been associated primarily with infections
acquired during childbirth. A study of maternal
mortality in Rio de Janeiro from 2006 to 2018
found that infections during the puerperal pe-
riod accounted for 47.2% of cases and that the
trend in this group of deaths was stable'. That
situation gives cause for concern, in that pu-
erperal care measures should be based on sur-
veillance and guided by protocols in place in
health services®. It is important that risk fac-
tors predictive of infection during puerperium
are detected in a timely fashion, particularly in
cases of premature rupture of membranes, ges-
tational diabetes mellitus and body mass index
over 25 kg/m’. Another associated factor that
also increases the risk of puerperal infection is
caesarean section performed with no medical
indication, which reinforces the argument for
not performing the procedure without due care,
including antibiotic prophylaxis, which should
be assessed according to established and current
protocols?.

Estimates published by the WHO, UNICEF
and World Bank as to trends in maternal mor-
tality from 1990 to 2010 show MMR decreas-
ing in Brazil, from 120.0 deaths per 100,000
LBs in 1990 to 56.0 deaths per 100,000 LBs in
2010, a decrease of 51.0% (18). This is evidence
that Brazil is progressing towards attaining the
reduction expected by the WHO. On the other
hand, 830 women still die daily in Brazil from
preventable causes related to pregnancy and
childbirth®. Despite this alarming scenario in
women’s health, total deaths and deaths from
avoidable causes can be seen to have decreased
significantly in Parand, reflecting positive as-
pects of health service organisation and ongo-
ing improvements to antenatal, childbirth and
puerperal care.

That trend can be explained by the impact of
health policies at the national and state levels. In
2012, following the example of the federal Stork
Network, the Parana State health department
set up the Parana Mothers’ Network for the
purpose of promoting comprehensive health
care for women during pregnancy, childbirth
and puerperium and for children through their
early infancy. Comparison of maternal mortal-
ity rates before and after implementation of the
programme in Parand shows a considerable re-
duction in deaths. An earlier study in the state
which compared mortality among health mac-
ro-regions, between 2009 and 2014, found indi-
cators declining, particularly in the West health
macro-region, which contains the Foz do Iguagu
health region, where the greatest reduction was

reported, from 70.0 deaths per 100,000 LBs at
the start of the series to 14.0 deaths per 100,000
LBs at the end®. In the study reported here, the
MMR in that same region had increased in the
period from 2013 to 2020, but without statistical
significance.

When Brazilian states are compared, Parana
can be seen to show a stronger trend towards
lower maternal death rates, suggesting that the
state’s health policies, although insufficient to
achieve the target set by the WHO, are more
effective. Comparisons of maternal mortality
must consider the variations between countries
and regions. A study in Argentina identified
provinces with values two to three times above
the 2017 national mean of 29 deaths per 100,000
LBs®. The improvement in health care during
pregnancy and puerperium can be explained by
reference to various different measures, includ-
ing strengthening of Brazil’s family health strat-
egy, antenatal care provided by better qualified
practitioners following care protocols and stan-
dardised, full completion of pregnancy health
record cards.

Lastly, there are certain limitations to the
study reported here. The timeframe, which was
chosen in order to examine data that were more
recent, comparable and of better quality, may
not have been sufficient to demonstrate certain
trends in maternal mortality. Also, there may be
flaws in the data available in widely accessible
information systems, either from under-report-
ing or faulty completion of death certificates,
even in locations with extensive coverage by vi-
tal records. Under-reporting is thus related to a
lack of awareness, on the part of practitioners
providing women’s health care, of the impor-
tance to the health system of properly complet-
ing death certificates, which provide two specif-
ic fields for recording deaths of women of fertile
age. This, together with the lack of research on
the subject, undermines the effectiveness of
funding allocated to women’s health care during
health care planning and perpetuates the prob-
lem.

It was concluded that MMR decreased sub-
stantially in the state of Parand during the study
period, both in deaths considered to be avoid-
able and in total deaths, although both contin-
ue at alarming levels. In that light, it is of fun-
damental importance to activate the maternal
mortality committees, with support from health
professionals, civil society and managers, in or-
der to apply policies designed to reduce mater-
nal mortality. Expanding the health care system
with policies, such as the Parana Mothers’ Net-



work, is thus an important health care strategy
applied by the state of Parana and one which
should be introduced state-wide, while respect-
ing local particularities.

It is essential to build awareness among
health practitioners and managers of the impor-
tance of completing death certificates proper-
ly and of providing the corresponding data to
information systems in order to ensure faithful
monitoring of maternal deaths, particularly
during the puerperium. Accordingly, preven-
tion and health surveillance protocols and early
detection of risk factors predictive of infection
are crucial to women’s health care. Moreover,
accreditation of more child-friendly hospitals,

with care staffs comprising particularly obstetric
nurses, besides demonstrating a commitment to
mother and child health, enables more funding
to be raised for institutions and better monitor-
ing of care quality by the ministry of health and
state health department.

In summary, the findings of this study made
it possible to identify the main risk groups and
time trends in Parand State. It is thus hoped that
the results, despite their inherent limitations,
will contribute towards more efficient public
health measures and policies to improve the
quality of complete health care for pregnant and
puerperal women and thus minimise maternal
deaths in the state of Parand and in Brazil.
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