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Maternal Mortality Ratio in Brazil: Impact
of the Pandemic in the Incremental,
Progressive and Regression Phases

Razao de Mortalidade Materna no Brasil: Impacto da Pandemia nas Fases Incremental, Progressiva e Regressao
Tasa de Mortalidad Materna En Brasil: Impacto de la Pandemia en las Fases Incremental, Progresiva y Regresion

RESUMO

Objetivo: Analisar o perfil da mortalidade materna no Brasil em trés fases: incremental (2018-2019), progressao
da pandemia (2020-2021) e regressao (2022-2023). Método: Trata-se de estudo ecolégico, baseado em dados do
Sistema de Informagao de Mortalidade e Sistema de Informagdes sobre Nascidos Vivos. Calcularam-se a razdes de
mortalidade materna segundo caracteristicas sociodemograficas e clinicas. Resultado: Entre a fase incremental e
a pandémica, a razao de mortalidade materna aumentou 67,11%, sobretudo em mulheres da regiao Sul (+97,83%),
brancas e amarelas (>85%), de 20-34 anos (+73,93%) e com maior escolaridade (+121,3%). Causas obstétricas indi-
retas, especialmente complicagdes classificadas como “cuidados médicos e cirtrgicos” (CID-10), predominaram no
periodo. Apesar da reducao na regressao, os indicadores mantiveram-se proximos aos niveis iniciais. Conclusao:
A pandemia representou importante retrocesso no cumprimento dos Objetivos de Desenvolvimento Sustentavel,
reforcando a necessidade de politicas intersetoriais que reduzam desigualdades estruturais e ampliem o acesso
qualificado aos servicos de salde materna.

DESCRITORES: Mortalidade materna; COVID-19; Desigualdades em Salde; Satde da Mulher.

ABSTRACT

Objective: To analyze the maternal mortality profile in Brazil in three phases: incremental (2018-2019), pandemic
progression (2020-2021), and regression (2022-2023). Method: This is an ecological study based on data from
the Mortality Information System and the Live Birth Information System. Maternal mortality ratios were calculated
according to sociodemographic and clinical characteristics. Result: Between the incremental and pandemic phases,
the maternal mortality ratio increased by 67.11%, especially among women in the South region (+97.83%), white
and Asian women (>85%), aged 20-34 (+73.93%), and with higher education (+121.3%). Indirect obstetric causes,
especially complications classified as "medical and surgical care" (ICD-10), predominated during the period. Despite
the reduction in regression, the indicators remained close to initial levels. Conclusion: The pandemic represented a
significant setback in achieving the Sustainable Development Goals, reinforcing the need for intersectoral policies
that reduce structural inequalities and expand qualified access to maternal health services.

DESCRIPTORS: Maternal mortality; COVID-19; Health inequalities; Women's health.

RESUMEN

Objetivo: Analizar el perfil de mortalidad materna en Brasil en tres fases: incremental (2018-2019), progresion
pandémica (2020-2021) y regresion (2022-2023). Método: Estudio ecologico basado en datos del Sistema de
Informacion de Mortalidad y del Sistema de Informacién de Nacidos Vivos. Se calcularon las razones de mortal-
idad materna seg(n las caracteristicas sociodemograficas vy clinicas. Resultado: Entre las fases incremental y
pandémica, la razon de mortalidad materna aumento un 67,11%, especialmente entre las mujeres de la region
Sur (+97,83%), las mujeres blancas vy asiaticas (>85%), las de 20 a 34 anos (+73,93%) v las de educacion superior
(+121,3%). Las causas obstétricas indirectas, especialmente las complicaciones clasificadas como "atencion médi-
cay quirtrgica" (CIE-10), predominaron durante el periodo. A pesar de la reduccion en la regresion, los indicadores
se mantuvieron cerca de los niveles iniciales. Conclusion: La pandemia representd un retroceso significativo en el
logro de los Objetivos de Desarrollo Sostenible, lo que refuerza la necesidad de politicas intersectoriales que reduz-
can las desigualdades estructurales y amplien el acceso calificado a los servicios de salud materna.
DESCRIPTORES: Mortalidad materna; COVID-19; Desigualdades en salud; Salud de la mujer.
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he World Health Organization
T(WI—IO) defines maternal death

as any death that occurs during
pregnancy, childbirth, or up to 42 days
postpartum and is directly related to
pregnancy'. High maternal mortality
ratios (MMR) can have an impact on
the health and development of a popu-
lation, as they are often associated with
low levels of education, poor socioeco-
nomic conditions, and inadequate ac-
cess to health services®.

According to the Ministry of
Health, in 2022, Brazil had a mater-
nal mortality ratio of 57.7 deaths per
100,000 live births. The country has
set a target in the Sustainable Develop-
ment Goals (SDGs) to reduce maternal
mortality to 30 deaths per 100,000 live
births by 2030, through actions that
ensure universal access to sexual and
reproductive health and end all forms
of discrimination against women and
girls >. A time series study that predict-
ed the MMR until 2025 revealed that
Brazil is unlikely to achieve this goal
due to the COVID-19 pandemic *

Pregnant women and women who

have recently given birth are more vul-
nerable to SARS-COV-2 infection.
Furthermore, infection during preg-
nancy increases the risk of maternal
mortality due to factors such as ana-
tomical and physiological changes that
affect the immune, cardiovascular, and
respiratory systems °> . When infect-
ed, pregnant women tend to experi-
ence more severe forms of the disease,
with symptoms ranging from fever to
dyspnea requiring mechanical ventila-
tion®.

In addition, the pandemic has exac-
erbated problems related to access to
health services, such as prenatal care
and delivery assistance, making preg-
nant women more susceptible to ob-
stetric complications” . Furthermore,
demographic and socioeconomic vari-
ations suggest that certain groups of
women were more severely affected in
the RMM during the pandemic, in-
cluding those who normally had access
to health services’ .

Although the impact of the
COVID-19 pandemic on maternal
mortality has been widely explored,
most studies focus on the period when
the pandemic was at its most severe.
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Few studies address the topic com-
prehensively and longitudinally, also
considering the years before and after
the health emergency. This gap hinders
understanding of changes in the profile
of maternal mortality in different ep-
idemiological, health, and social con-
texts. Analyses that consider this tem-
poral evolution are essential to identify
persistent patterns, circumstantial ag-
gravations, and possible advances or
setbacks in public policies. Thus, the
objective of this study is to analyze the
profile of Brazilian maternal mortality
in the following phases: case increment
(2018-2019), pandemic progression
(2020-2021), and pandemic regression
(2022-2023).

This is an ecological study based on
secondary data from the Live Birth In-
formation System (SINASC) and the
Mortality Information System (SIM)
extracted from the website of the De-
partment of Informatics of the Unified
Health System (Datasus) of the Min-
istry of Health. The study population
included all Brazilian women who died
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during pregnancy or in the 42 days fol-

Figure 1. Maternal mortality ratio per 100,000 inhabitants by region of Brazil,

lowing term for any cause related to

race/skin color, and age group, Brazil 2018-2023.
pregnancy, childbirth, or the postpar-
tum period between 2018 and 2023,
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tal cases (2018-2019), pandemic pro-
gression (2020-2021), and pandemic
regression (2022-2023). Data collec-
tion took place in September 2024.
The maternal mortality ratio
(MMR) was calculated by dividing the
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brown, indigenous), age group (10-14,
15-19, 20-34, 235 years) and edu-
cation (none, 1-7, 8-11, 212 years).
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Classification of Diseases - 10th edi-

Maternal Mortality
Ratio/100,000
g2 2

: ) ——
tion (ICD-10) group, type of obstetric 0

cause, investigated deaths, and place of 2015 2 Al 2021 2022 s
occurrence, the absolute and relative b

frequencies of each category were cal- White Black Yellow Brown e

culated .

Microsoft Office Excel (Professional
Plus 2021 version) was used to build
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man Research Ethics Committee was There were 10,891 maternal  est. Black and indigenous women had

waived, in accordance with Resolutions

466/2012,510/2016, and 580/2018 of

the National Health Council.

RESULTS
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deaths: 3,234 during the incremental
period, 4,995 during the progression
period, and 2,662 during the regres-
sion period of the pandemic. The
North region had the highest MMR
in all periods; the South had the low-

the highest indicators, while Asian
women had the lowest MMR. The
age group 235 years had the highest
MMR, reaching 200/100,000 live
births in 2021. (Figure 1).
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2018-2019 2020-2021 ChZirggﬂgzglz_ 2022-2023 % change % change
2020-2021
Brazil 55,82 92,38 +67,11 52,21 -6,46 -43,48
Regions of Brazil
North 73,15 118,33 +61,76 72,41 -1,01 -38,80
Northeast 61,07 97,60 +59,81 58,29 -4,55 -40,27
Southeast 52,79 84,37 +60,09 47,38 -10,24 -43,84
South 37,47 74,13 +97,83 36,80 -1,78 -50,35
Midwest 58,92 105,55 +79,14 52,83 -10,33 -49,94
Race/skin color
White 48,58 92,27 +89,93 46,47 -4,34 -49,63
Black 104,19 161,46 +54,96 87,19 -16,31 -45,99
Yellow 35,03 65,44 +86,81 21,12 -39,70 -67,72
Brown 54,55 84,33 +54,59 50,70 -7,05 -39,87
Indigenous 96,95 131,86 +36,00 108,8 +12,22 -17,48
Age group (years)
10-14 66,66 51,37 -22,93 63,77 -4,33 +24,13
15-19 46,35 51,45 +11,00 39,46 -14,86 -23,30
20-34 47,39 82,43 +73,93 44,57 -5,95 -45,92
35-59 100,66 167,74 +66,64 90,31 -10,28 -46,16
Education
None 266,62 385,00 +44,40 357,25 +33,99 -7,20
1-7 years 105,81 148,50 +40,34 113,13 +6,91 -23,81
8-11 years 39,26 68,04 +73,30 39,68 +1,06 -41,68
12 or more 30,41 67,30 +121,3 31,44 +3,38 -53,28

Comparing the incremental period
with the pandemic progression period,
the RMM increased by 67.11% in Bra-
zil, as well as in all regions, ranging from
59.81% in the Northeast to 97.83% in
the South. The race/skin color with the
highest increase was white and yellow,
around 90%, however, the RMM re-
mained lower than that of black women
in the incremental cases. The 10-14 age
group showed a negative variation of
22.93%, although women aged 20 to 34
showed the largest increase (73.93%),
the RMM remained lower than that
observed among women aged 35 and
over, considering the incremental pe-
riod of cases. Women with 12 or more

years of schooling showed an increase
of +121.3%, but the RMM value for
women with no schooling during the
period of cases was four times that of
women with 12 or more years of school-
ing during the progression of the pan-
demic. (Table 1).

When comparing the pandemic re-
gression period with the incremental
period of cases, there was a 6.46% re-
duction in the RMM in Brazil, with the
largest reduction of 10.33% in the Mid-
west region and the smallest of 1.01%
in the North region. In relation to race/
skin color, only the indigenous popu-
lation showed an increase of 12.23%.
Black race/skin color showed a reduc-
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tion of 16.31%, obtaining an MMR
lower than the incremental period of
cases (87.19/100,000 live births). In all
age groups, there was a reduction in the
MMR, ranging from 14.86% for 15-19
year olds to 4.33% for 10-14 year olds.
Women with no schooling showed a
33.99% increase in the MMR. In ad-
dition, during the pandemic regression
period, this category had an MMR 10
times higher than that of women with
12 or more years of schooling. (Table
1).

When analyzing the percentage
variation in the MMR during the pan-
demic regression period compared to
the pandemic progression period, a re-
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duction in this indicator was observed  indigenous women, this reduction was

modest (17.48%), with the MMR re-
maining above 100/100,000 live births.
The 10-14 age group was the only one
that showed an increase in the MMR

in all regions, especially in the South
(50.93%) and Midwest (49.94%). Re-
ductions in the MMR were observed
for all races/skin colors. However, for

Table 2: Maternal mortality rate according to ICD-10 group, Brazil 2018-2023.

during the pandemic regression peri-
od (24.13%). Women with 12 or more
years of schooling showed a 53.28%
reduction in the MMR, while women
with no schooling showed a reduction

2018-2019 N 2020-2021 N 2022-2023 N
Human immunodeficiency virus [HIV] disease 30(0,93) 0(0,0) 0(0,0)
Neoplasm of uncertain or unknown behavior 1(0,03) 1(0,03) 1(0,03)
Behavioral syndromes associated with physiological dysfunctions and physical 3(0,09) 01(0,0) 01(0,0)
factors
Pregnancy ending in miscarriage 240 (7,42) 237 (4,74) 249 (9,36)
Edema. Proteinuria, and hypertensive dlsorder_s in pregnancy, childbirth, and the 685 (21,18) 675 (13,51) 559 (21,01)
postpartum period
Other maternal disorders predominantly related to pregnancy 164 (5,07) 150 (3,00) 126 (4,74)
Care provided to the mother for reasons related to the fetus and amniotic cavity
and for possible problems related to childbirth 202153 e 128 152%)
Complications of labor and delivery 464 (14,35) 497 (9,95) 414 (15,56)
Complications predominantly related to the puerperium 459 (14,19) 383 (7,67) 344 (12,93)

*Comprises categories 094-099. percentage of the pre-pandemic and

regression periods. The group of ede-

According to the ICD-10 group,
other obstetric conditions such as
medical and surgical complications
(NCOP) stood out in all periods, es-
pecially during the progression of the
pandemic, showing almost double the

Table 3: Description of maternal mortality according to obstetric causes, Brazil 2018-2023.

ma, proteinuria, and hypertensive dis-
orders in pregnancy, childbirth, and
the puerperium had a rate of 21% in
the incremental cases and regression,
while during the progression of the
pandemic, it fell to 13%. The group

of complications in labor and delivery
had a prevalence of around 15% in the
increase in cases and regression of the
pandemic and around 10% during the
progression of the pandemic (Table
2).

N (%) 2018-2019

N (%) 2020-2021 N (%) 2022-2023

Types of obstetric causes

Direct 2148 (66,4) 2070 (41,45) 1809 (67,98)
Indirect 968 (29,94) 2782 (55,71) 772 (29,01)
Not specified 117 (3,62) 142 (2,84) 80 (3,01)
Deaths investigated
Death investigated, with summary form completed 3033 (93,78) 4614 (92,37) 2446 (91,89)
Death investigated, no summary report provided 50 (1,55) 112 (2,24) 35(1,31)
Death not investigated 151 (4,67) 269 (5,39) 181 (6,80)
Place of occurrence
Hospital 2909 (89,95) 4614 (92,37) 2408 (90,46)
Other healthcare facility 112 (3,46) 150 (3,00) 101 (3,79)
Home 118 (3,65) 147 (2,94) 98 (3,68)
Public road 36 (1,11) 30 (0,60) 11(0,41)
Other 58 (1,79) 54 (1,08) 44 (1,65)
Ignored 1(0,03) 0 (0,00) 0(0,00)
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The direct cause stood out with
a prevalence above 65% in the in-
cremental and regression analyses.
During the pandemic progression
period, the indirect cause obtained a
percentage of 55.71%. In all periods,
more than 90% of deaths were investi-
gated, and about 90% occurred in the
hospital (Table 3).

DISCUSSION

The COVID-19 pandemic had a
major impact on the Brazilian MMR.
When comparing the two-year incre-
ments of cases, pandemic progression,
and pandemic regression, the MMR
showed a significant positive varia-
tion from the first to the second pe-
riod, with emphasis on the South re-
gion, white race/skin color, age group
of 35 years or older, and 12 or more
years of schooling, in addition to al-
most doubling the percentage of oth-
er obstetric conditions not classified
elsewhere (ICD-10), which includes
COVID-19. When comparing the
incremental period of cases with the
period of regression of the pandem-
ic, the variation was slight and pre-
dominantly negative, except for the
indigenous race/skin color. In the
comparison between the second and
third periods, there was a negative
and significant variation for all wom-
en, except for those aged 10-14 years.

In the context of the incremental
phase, from 2000 to 2020, seeking to
achieve the Sustainable Development
Goals, there was a global trend of re-
duction in maternal mortality, with
a 34% drop worldwide!. However,
the Covid-19 pandemic hampered
access to health services, especially
in low-income countries, which con-
tributed to unfavorable maternal out-
comes during this period”. In a retro-
spective study conducted in Mexico
during the first year of the pandem-
ic, it was observed that the maternal
mortality rate increased by 56.8%,
with Covid-19 being related to the
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outcome in almost 23% of cases®. In
the United States, before the pan-
demic, the maternal mortality rate
was 20/100,000 live births; in 2020
and 2021, it rose to 23.8 and 32.9, re-
spectively” .

€6
The pande-

mic has brou-

ght significant

challenges to

prenatal care

and access to

health services,
especially in re-
gions with his-
torically fragile

systems/.

%9

This scenario may help explain the
increase in cases observed, especially
in the North region, where structur-
al vulnerability is more pronounced.
In addition, the collapse of the health

system in this area may have inten-
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sified existing social inequalities,
including deficiencies in hospital in-
frastructure, prenatal care, and socio-
economic conditions™.

In contrast, the southern region
had lower RMMs during the pandem-
ic, although it recorded the largest
percentage increase during this peri-
od. One of the reasons for this may
be attributed to greater access to in-
tensive care, since maternity hospitals
with intensive care units (ICUs) are
more concentrated in this region''.
However, a qualitative study conduct-
ed with 30 pregnant women in the
South of the country, linked to an ex-
tension project, revealed that during
the pandemic access to services was
impaired'?. Despite the expansion
of services during the pandemic, a
reduction in these services was ob-
served during the regression phase of
cases. According to CNES data, when
comparing 2010 with 2023, there was
a 17% reduction in obstetric beds'.

The Midwest region stood out in
reducing the MMR in the post-pan-
demic period. A study using data
from the National Program for Im-
proving Access and Quality of Prima-
ry Care revealed that the region stood
out in improving the coordination
and integration of care in Primary
Health Care, including services re-
lated to pregnant women'. In addi-
tion, the state of Mato Grosso do Sul
implemented the Bem Nascer (Well
Born) project in 2021, with the aim
of reducing maternal mortality, and
by September 2022, the program had
contributed to a 65% reduction °.

Ethnicand racial disparities persist-
ed throughout the period analyzed.
Although the largest percentage in-
creases during the pandemic occurred
among white and Asian women, the
MMR among black and indigenous
women remained consistently higher,
reinforcing the vulnerability of these
groups. Black and indigenous women
had the highest mortality rates, high-
lighting the structural and institu-
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tional racism present in the Brazilian
health system '°. In addition, the hu-
manitarian crisis in the Yanomami In-
digenous Territory, the largest in Bra-
zil, shows that this population group
suffered even more from the advance
of illegal mining activities, which, in
addition to deforesting and polluting
rivers, made it even more difficult for
indigenous peoples to access health
services'’.

In relation to age, advancing ma-
ternal age is directly related to an in-
crease in adverse perinatal outcomes,
which explains the higher MMR
in women over 35 years of age, due
to complications such as pregnan-
cy-specific hypertensive syndromes,
particularly preeclampsia, as well as
gestational diabetes and premature
rupture of membranes '%. In addition,
age itself is an important risk factor
for SARS-CoV-2 infection . During
the pandemic, the 10-14 age group
showed a reduction in the maternal
mortality ratio. This group also had
a lower rate of hospitalization for
COVID-19 and, according to anoth-
er ecological study based on second-
ary data, a reduction in the fertility
rate 2%,

Education also plays an import-
ant role in MMR. Women with 12
or more years of schooling had the
lowest MMR rates, reinforcing the
positive relationship between higher
education and better maternal health
outcomes'®. A systematic review with
meta-analysis revealed that the supply
and demand for obstetric services de-
creased globally during the pandem-
ic period. For example, there was a
38.6% reduction in prenatal consul-
tations*’. This scenario may explain
the increase in the maternal mortality
ratio, even among women with high-
er levels of education, throughout the
progression of the pandemic.

A study conducted in 2010 in the
Legal Amazon and Northeast regions
revealed that women with low levels of
education received inadequate prena-

18270 saudecoletiva = 2025; (16) N.103

tal and childbirth care. For example,
only 44% were advised on the place of
delivery, and among these, only 8.6%
actually gave birth at the recommend-
ed location. During COVID-19, illit-
erate people were the most affected
by mortality®’. These studies showed
that low educational attainment is an
important social determinant in the
context of maternal care and that the
pandemic has accentuated inequali-
ties related to this group, which justi-
fies the high MMR when comparing
the incremental period of cases with
that of the pandemic's regression.
According to ICD-10, the NCOP
group covers deaths related to para-
sitic and infectious diseases and com-
plications associated with pregnancy,
childbirth, and the postpartum pe-
riod. A survey conducted between
2020 and 2021 on maternal mortali-
ty associated with Covid-19 in Brazil
revealed that pregnant women were
at greater risk of death compared to
non-pregnant women and men with
comorbidities. Therefore, pregnancy
was considered a risk factor for com-
plications resulting from infection
with the virus. This context may jus-
tify the increase in the maternal mor-
tality rate in this population group®.
One study projected that isolated
strategies would be insufficient to
reduce the Maternal Mortality Ratio
(MMR) to the levels agreed upon in
the SDGs*. To this end, intersectoral
action is essential, aimed at interven-
ing in social determinants that affect
populations at greater risk and impair
access to health care, such as facili-
tating access, training more profes—
sionals, recording data on maternal
mortality, and respecting women's
autonomy and rights*®. In developing
countries, especially in Sub-Saharan
Africa, South Asia, and Latin Amer-
ica, the availability of emergency care
units has resulted in a reduction in se-
rious complications, just as access to
contraceptive methods has reduced
the rate of unwanted pregnancies,

which are often associated with ad-
verse outcomes>.

This study stands out for conduct-
ing a phased analysis of Brazilian
MMR and comparing the period pri-
or to the pandemic with the periods
of progression and regression of the
pandemic, revealing the impact of
COVID-19 on the achievement of
SDG targets. Another positive point
is the fact that SINAN and SIM have
high coverage and data adequacy,
making the analysis highly reliable.
Despite this, it has limitations related
to studies with secondary data, such
as the impossibility of making indi-
vidual inferences and variability in
data collection between regions.

The MMR increased significantly
between the incremental period and
the progression of the pandemic, with
a partial reduction in the regression
phase, but still close to initial levels.
The South showed the highest per-
centage variation, although it reached
the lowest absolute value; the North
maintained the highest MMR. Black
and indigenous women continued to
have the highest indicators, reflecting
structural inequalities. Higher educa-
tion was a protective factor, but not
sufficient to neutralize the effects of
the pandemic. The data highlight
the need for intersectoral policies to
reduce inequalities and advance the
Sustainable Development Goals.
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