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ABSTRACT: Introduction: Maternal mortality is a significant indicator in
Brazilian public policies concerning women'’s health care. The Rede Mae
Paranaense program works to decrease these indicators, but the impacts of
the pandemic on maternal-fetal mortality are not yet understood. Objec-
tives: To analyze Maternal Mortality in the years 2015-2019 and compare
it to the year 2020 in Parand. Methods: Retrospective documentary study,
through data collection from the DATASUS/SIM program. Results: An
increase in indirect maternal deaths was observed, specifically in the ICD-
10 category 098 (Maternal infectious and parasitic diseases [...]), which
included deaths caused by COVID-19 (p < 0.0001). Puerperal deaths
predominated, especially in the white population, with infectious and
parasitic diseases being the main indirect causes. A relative comparison
of the periods demonstrated that indirect deaths in 2020 exceeded the
average of the previous 5 years, indicating the impact of COVID-19 on
maternal mortality. Discussion: In both studied periods, deaths occurred
predominantly in a hospital setting. However, in 2020, the proportion of
deaths in hospitals increased from 76% to 91%, reflecting a consequence of
the elevated maternal mortality due to the COVID-19 pandemic and higher
rates of complications in the pregnancies of these patients. Conclusion:
The pattern disruption of indirect maternal mortality demonstrated the
significant impact of the COVID-19 pandemic on maternal health. Further
studies should analyze and compare additional variables, due to the nature
of the study and the sample taken from a specific state in Brazil limit the
generalization of findings to other locations and populations. Additionally,
epidemiological data collection research can serve as a planning tool to
formulate intervention and prevention strategies for comorbidities that
directly and indirectly influence pregnancies.

KEYWORDS: Maternal Mortality; Pregnancy; COVID-19.

RESUMO: Introdugdo: A mortalidade materna € relevante indicador nas
politicas publicas Brasileiras de assisténcia a satide da mulher. A Rede
Mae Paranaense trabalha para reduzir esses indicadores, mas ainda sao
desconhecidos os impactos da pandemia no 6bito materno-fetal. Objeti-
vo: Analisar a Mortalidade Materna nos anos de 2015-2019 e comparar
ao ano de 2020 no Parana. Métodos: Estudo documental retrospectivo,
através de coleta de dados do programa DATASUS/SIM. Resultados: Foi
observado aumento das mortes maternas indiretas, especificamente na
categoria CID10-098 (Doengas infecciosas e parasitarias maternas [...]),
onde foram incluidos os 6bitos causados pela COVID-19 (p < 0,0001).
Predominaram as mortes puerperais e na populagdo de cor/raca branca,
sendo as doengas infecciosas e parasitarias as principais causas indiretas.
Uma comparagao relativa dos periodos demonstrou que os 6bitos indiretos
em 2020 superaram a média dos 5 anos anteriores, indicando o impacto
da COVID-19 na mortalidade materna. Discussdo: Em ambos os periodos
estudados, as mortes ocorreram, predominantemente, em ambiente hos-
pitalar. Contudo, em 2020, a propor¢ao de mortes em hospitais aumentou
de 76% para 91%, expressando um reflexo do aumento da mortalidade
materna devido a pandemia da COVID-19 e de maiores taxas de com-
plicagdes nas gestagdes dessas pacientes Conclusdo: A quebra de padrao
de mortalidade materna indireta demonstrou o impacto significativo da
pandemia de COVID-19 na saide materna. Novos estudos devem analisar
e comparar outras variaveis, pois a natureza do estudo e a amostra extraida
de um estado especifico do Brasil, limitam a generaliza¢do dos achados
para outros locais e populagdes. Ademais, pesquisas de levantamento de
dados epidemioldgicos podem ser uteis como ferramenta de planejamento
no ambito de elaborar estratégias de intervengao e prevengao de comor-
bidades que influenciem direta e indiretamente as gestagoes.
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INTRODUCTION

ith the sudden increase in the number of

deaths and hospitalizations due to the
COVID-19 pandemic, countries around the world
have had to adopt emergency measures in an attempt
to ensure the health of the population. Among the
various panoramas affected is the impact on Maternal
Death, defined as deaths during pregnancy and in the
period up to 42 days after childbirth!. To quantify it for
epidemiological purposes, the Maternal Mortality Ratio
(MMR) is used, calculated as the number of maternal
deaths divided by the number of 100,000 live births?3.

In addition, other conditions contribute
significantly to maternal death. These include
cardiovascular complications, pre-eclampsia and
eclampsia, severe bleeding, infections, unsafe abortions
and complications during childbirth?. Problems that had
been on a downward trend since the social programs
aimed at reducing MMR began. In Paran4, there is the
Paranaense Mother Network, defined as a set of state
welfare measures. These include prenatal care, outpatient
support for high-risk pregnant women and guaranteed
delivery according to their stratification®*. Through its
actions, the program has reduced the maternal mortality
rate by 25.4% in 7 years of implementation’®.

For the Ministry of Health, this rate is an important
indicator of social inequality, women’s health and the
population’s access to the public health system. Therefore,
this study sought to understand the behavior of this
indicator before (2015 to 2019) and during (2020) the
covid-19 pandemic in the state of Parana®.

OBJECTIVES

General objective

To identify, analyze and compare the causes and
risk factors of maternal mortality in the state of Parana in
the period 2015-2019 in relation to 2020.

Specific objectives

¢ Identify the main causes of maternal death in the
period studied;

* Assess the impact of COVID-19 on maternal death
indicators during 2020;

* To analyze the distribution of maternal death
according to sociodemographic (maternal age,
race, marital status, schooling), clinical-obstetric
(gestational age and cause of death) and care (place
of death - hospital/pre-hospital/home) indicators.

METHODS

This is a descriptive-analytical, retrospective,
quantitative and documentary study, carried out by
analyzing maternal mortality data from 2015-2020, made
available by the Ministry of Health in the Mortality
Information System (DATASUS-SIM). The project
was submitted to and approved by the Research Ethics
Committee of Positivo University (UP), protocol CAAE
46312921.4.0000.0093.

The study included women of childbearing age (10
to 49 years) who died during pregnancy, childbirth or up to
42 days after the puerperium in the state of Parana between
January 1, 2015 and December 31, 2020. Deaths in women
not of childbearing age were excluded and not considered
direct or indirect maternal deaths.

Data was collected from the DATASUS- SIM
information database in order to obtain the following
variables:

- Sociodemographic indicators: maternal age (15-

19 years, 20-29 years, 30-39 years, 40-49 years),

color/race (white, black, indigenous brown),

marital status (single, married, legally separated,

other) and schooling (none, 1 to 3 years, 4 to 7

years, 8 to 11 years, 12 years and over).

- Clinical and obstetric indicators: gestational
age (during pregnancy, childbirth or miscarriage,
during the puerperium - up to 42 days, outside
pregnancy or the puerperium) and cause of death
(direct and indirect).

For comparison purposes in this study, the
standardization of the International Classification of
Diseases and Related Health Problems (ICD-10) was used
and the categories with the highest mortality rates were
considered, as shown in Table 1.

Deaths from COVID-19 were included in
the subcategory ICD10-O985 - Other viral diseases
complicating pregnancy, childbirth and the puerperium.

- Care indicators: place of death - in a hospital
environment, other health facility, home or public road;
and health macro-regions (Figure 1).

For comparison purposes, maternal deaths were
grouped into the “pre-pandemic period” (P1 corresponding
to the years 2015-2019) and the “pandemic period” (P2
referring to the year 2020, marked by the start of the
COVID-19 pandemic). Data for the year 2021 was not used
in this study because, at the time of submission, it was not
yet available in the public domain.

Statistical analyses were carried out using the SPSS
V. 17.0 program. The chi-square test and Fisher’s exact
test were used to compare the data, with a p-value < 0.05.
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Table 1 - Direct and indirect causes of maternal death in the state of Parana according to the International Classification of Diseases
and Related Health Problems.

Direct and indirect causes of maternal death in the State of Parana

Pre eclampsia
ICD10-0O11 - Pre-existing hypertensive disorder with superimposed proteinuria
ICD10-O14 - Gestational hypertension [pregnancy -induced] with significant proteinuria
ICD10-015 - Eclampsia
Hemorrhages
ICD10-072 - Postpartum hemorrhage
ICD10-062 - Uterine contraction abnormalities
ICD10-045 - Placental abruption
ICD10-0O44 - Placenta previa
Infections
ICD10-023 - Genitourinary tract infections in pregnancy
Thromboembolism
ICD10-088 - Embolism of obstetric origin

ICD10-098 - Maternal infectious and parasitic diseases classifiable elsewhere, but which complicate pregnancy,
childbirth and the postpartum period

0980 - Tuberculosis complicating pregnancy, childbirth and the postpartum period

0981 - Syphilis complicating pregnancy, childbirth and the postpartum period

0982 - Gonorrhea complicating pregnancy, childbirth and the postpartum period

0983 - Other infections in which the transmission route is predominantly sexual, complicating pregnancy, childbirth and
the postpartum period
0984 - Viral hepatitis complicating pregnancy, childbirth and the postpartum period

0985 - Other viral diseases complicating pregnancy, childbirth and the postpartum period
0986 - Diseases caused by protozoa complicating pregnancy, childbirth and the postpartum period

0988 - Other maternal infectious and parasitic diseases comp licating pregnancy, childbirth and the postpartum period

0989 - Maternal infectious and parasitic diseases, unspecified, complicating pregnancy, childbirth and the postpartum
period

Source: Datasus - Ministry of Health

SECRETARIA DA SAUDE DO PARANA

DIVISAQ POR REGIONAIS E MACRDRREGIONAIS

REGIONAIE WDE  REGONAS WDE  MACROBEGIONALS WeE
DE SaUDE MUMICIMOS  DE EAUDE WUMCIPIOS  DE SAUDE HumiciPios
1 W MACROLESTE =

 MACRO NORTE e

W MACRO DESTE 34

.
.
.
.
.
.
.

B TOTAL DO PARANA 0

Source: SESA, 2020
Figure 1 - Distribution of the four health macro-regions, with their respective regional and municipal coverage, according to the Parana
State Health Department (SESA, 2020).
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RESULTS

In the period analyzed, 411 deaths were recorded,
distributed in the pre-pandemic and pandemic periods, with
statistical significance in relation to the type of obstetric
cause, more specifically within indirect causes (p <0.0001).
The other indicators showed no statistically significant as-
sociation (p > 0.05).

There was a predominance of deaths among white
women, with 223 (67%) cases in P1 and 50 (65%) in P2.
The 20-29 age group was the most affected, with 134 (41%)
deaths in P1 and 30 (39%) in P2. Single women accounted
for 133 (40%) deaths in P1 and 33 (43%) in P2. Years of
schooling ranged from 8 to 11 years, with 174 (52%) deaths
in P1 and 44 (57%) in P2 (Table 2).

Table 2 - Sociodemographic indicators of maternal mortality in Parana.

S ocio-demographic indicators of

maternal mortality in Parana

P1 P2
(2015-19) (2020)

White
Brown 75 22% 17 22%
Black 23 7% 8 10%
Color/Race Indigenous 2% 2 3%
Ignored 4 1% 0 0%
Yellow 1% 0 0%
Total 334 100% 77 100%
20-29 years 138 41% 30 39%
30-39 years 132 40% 37 48%
15-19 years 40 12% 5 6%
40-49 years 21 6% 5 6%
10-14 years 3 1% 0 0%
Total 334 100% 77 100%
Single 133 40% 33 43%
Married 120 36% 30 39%
Others 56 17% 10 13%
Marital status Ignored 13 4% 2 3%
Legally separated 10 3% 2 3%
Widower 2 1% 0 0%
Total 334 100% 77 100%
8-11 years 174 52% 44 57%
04-07 years 84 25% 11 14%
12 and over 47 14% 10 13%
Education 01-03 years 13 4% 3 4%
Ignored 12 4% 7 9%
None 4 1% 2 3%
Total

Source: Research data.

The gestational age at which most deaths occurred
was the puerperium, with 229 (69%) deaths in P1 and 58
(75%) in P2. The most prevalent type of cause of death
was direct, with 214 (64%) deaths occurring in P1 and 37
(48%) in P2 (Table 3). The statistical significance observed
in relation to Type of cause (p = 0.025) is due to the indirect

causes of maternal death (Table 5).

Maternal deaths were predominantly hospital-
based, with 306 (92%) deaths in P1 and 70 (91%) in P2.
The macro-region with the most maternal deaths was the
east, with 125 (37%) in P1 and 32 (42%) in P2 (Table 4).



Table 3 - Obstetric indicators of maternal mortality in Parana.
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During the postpartum period, up to 42 days 229 69% 58 75%
During pregnancy, childbirth or miscarriage 93 28% 18 23%
Not informed or ignored 7 2% 0 0%
‘ Not during pregnancy or the postpartum period 3 1% 1 1%
During the postpartum period, from 43 days to less than a year 2 1% 0 0%
Total 334 100% 77 100%
Direct 214 64% 37 48%
Indirect 96 29% 34 44%
s Not specified 24 7% 6 8%
Total 334 100% 77 100%

Source: Research data.

Table 4 - Maternal mortality care indicators in Parana.

Maternal mortality assistance

L ) Period
indicators in Parana

P1
(2015-19)

Hospital
Residence 17 5% 3 4%
Other healthcare facility 2% 2 3%
Place of death
Others 4 1% 1 1%
Public highway 1 0% 1 1%
Total 334 100% 77 100%
East 125 37% 32 42%
North 71 21% 18 23%
Health macroregions Northwest 70 21% 12 16%
West 68 20% 15 19%
Total

In P1, direct causes (136 deaths) and undefined
causes (189 deaths) predominated. Indirect causes (96
deaths) included the ICD10-O98 category (Maternal
infectious and parasitic diseases classifiable elsewhere but
complicating pregnancy, childbirth and the puerperium),
with 9 deaths. Of these, 1 death related to ICD10 - 0980, 1
to ICD10 - 0985 and 7 to ICD10 - O988. The sequence of
data obtained shows an increase in the ICD10-0O98 maternal
mortality notification rate, with 17 deaths in P2 (Table 5).
Of these, 15 deaths related to ICD10 - 0985 (COVID-19)

Source: Research data.

and 2 deaths related to ICD10 - O986.

When investigating the significant association in
table 3, we see in table 5 that the ICD10-O98 category (p
< 0.0001) was responsible for the relationship previously
found. There was no statistically significant difference
in maternal deaths from direct causes (p = 0.153) and
miscellaneous causes (“Other causes” p < 0.128).

Overall, there were around 67 deaths/year in P1 and
77 deaths/year in P2, which indicates a 15.3% increase in
maternal mortality in the context of COVID-19.
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Table 5 - Direct and indirect causes of maternal death in Parana, 2015-2020.

Direct and indirect causes of maternal death in the State of Parana

Direct maternal death

Pre eclampsia

ICD10-011 - Pre-existing hy pertensive disorder with superimposed proteinuria
ICD10-014 - Gestational hy pertension [pregnancy-induced] with significant proteinuria 27

ICD10-0O15 - Eclampsia
Hemorrhages
ICD10-072 - Postpartum hemorrhage
ICD10-062 - Uterine contraction abnormalities
ICD10-045 - Placental abruption
ICD10-044 - Placenta previa
Infections
ICD10-023 - Genitourinary tract infections in pregnancy
Thromboembolism
ICD10-088 - Embolism of obstetric origin
Indirect maternal death

ICD10-098 - Maternal infectious and parasitic diseases classifiable elsewhere, but
that complicate pregnancy, childbirth and the postpartum period

Other causes

Pl P2
(2015-2019) |  (2020)
136 24

p-value*

0.153
57 15 0.619
12 0

9
18 6
46 7 0.346
29 5
3 1
10 0
4 1
10 0 0219
10 0
23 2 0.193
23 2
9 34
9 17 <0.0001

1 0.128

89 36
ora e T

*Fisher's exact test

Source: Research data.

DISCUSSION

The death of a woman of childbearing age has a
major impact on the family and the community, and is an
indicator of social inequality that reveals possible barriers to
access or deficiencies in the provision of health services”*?.
In view of this and the pandemic, we sought to analyze
the characteristics of maternal deaths resulting from the
impacts of COVID-19 in Parand, in 2020, compared to
the period 2015-2019.

The higher number of white pregnant women can be
attributed to the state’s ethnic composition'. The Eastern
macro-region also concentrated higher rates as it has a
high demographic density and includes regions with an
important concentration of medical and hospital resources,
such as Paranagud, the Metropolitan Region of Curitiba,
Ponta Grossa, Irati, Guarapuava, Unido da Vitdria and
Telémaco Borba’.

Obstetric clinical indicators reveal a predominance
of deaths during the puerperium, which can be explained
by the fact that this is the gestational phase with the
highest number of complications involved, such as
thromboembolism, pre-eclampsia, hemorrhages and
infections''. In both periods studied, deaths occurred
predominantly in hospital settings. However, in 2020, the
proportion of deaths in hospitals increased from 76% to
91%, expressing a reflection of the increase in maternal
mortality due to the COVID-19 pandemic and higher rates
of complications in the pregnancies of these patients'2.

The main causes of maternal death identified in
the period studied were pre-eclampsia, hemorrhages,
infections, thromboembolism - direct maternal deaths -
and infectious and parasitic diseases related to pregnancy
(indirect maternal deaths). It is therefore possible to draw a
parallel between the main risk factors related to these causes
and the main causes of death in Brazil: coronary artery
disease, diabetes mellitus, hypertension and infections'.
Most of the factors reflect preventable underlying causes
related to cardiovascular events and, in the context of the
pandemic, pregnant women with this risk profile may
have suffered from possible difficulties in accessing health
facilities, which could have a negative impact on prenatal
care and consequent vaccination.

When comparing the five-year period (2015-2019)
with a single year (2020), it is expected that the absolute
values of deaths from five years together will be higher
than a single year, and this can be seen in the analysis of
the data collected on direct maternal deaths, with a total
of 136 deaths in the first five years prior to the pandemic
compared to 24 deaths in 2020. The same comparative
pattern of absolute values occurs in the total of indirect
maternal deaths: a total of 96 deaths from 2015 to 2019
compared to 34 deaths in 2020. However, when these
figures are compared relatively, there is a break in the
pattern of indirect maternal deaths: while the annual
average of direct maternal deaths between 2015 and 2019
(27.2 deaths) results in a figure very close to the number of
direct maternal deaths in 2020 (24 deaths), indirect deaths in



2020 (34 deaths) exceed the average of the previous 5 years
(19.2 deaths) by almost twice. This is most evident when
analyzing the specific category of indirect maternal death
in which COVID-19 deaths were allocated (“ICD10-098
- Maternal infectious and parasitic diseases classifiable
elsewhere but complicating pregnancy, childbirth and the
puerperium”), since there were only 17 deaths in 2020,
against an annual average of 1.8 deaths per year in the years
2015 to 2019, supporting the hypothesis that COVID-19
has contributed to the increase in maternal mortality, since
pregnant women infected with SARS-CoV-2 are more
likely to be hospitalized, admitted to intensive care units
and mechanically ventilated!>!4.

Changes in the immune system during pregnancy
make pregnant women more prone to illnesses such as
viral pneumonia, and cause this group to be affected by
these and other complications arising from COVID-19%.
And because it includes pre-gestational comorbidities as
potential triggers for complications'>!¢, indirect maternal
deaths are a very sensitive target for variations related
to external agents, as in the case of the pandemic. Thus,
observing the influence of COVID-19 on maternal mortality
rates shows the impact that the pandemic has had on the
population studied. In this way, specific actions for this
population can be useful in similar situations that may
occur in the future.

The limitations of this study are possible
underreporting or inadequate recording of data and
population density bias between state macro-regions. In
addition, the indicators available on death certificates are
limited in terms of understanding the care provided to this
population.

Studies suggest that the involvement of pregnant
women by COVID-19 could mimic a case of pre-eclampsia,
due to enzymatic alterations of the infection superimposed
with physiological alterations of pregnancy, which could
mask the true diagnosis and consequent registration of
death!’. Underreporting, on the other hand, is sensitive
to situations such as low access to screening tests, tests
carried out outside the appropriate detection window and
the absence of an efficient coping plan, situations faced
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with greater importance in areas with a lower density of
technological and medical-hospital resources'®. In addition,
the lack of uniform guidelines on prevention and self-
care also influenced this underreporting, as patients who
may have been infected may have failed to seek medical
attention and comply with isolation periods based on
information that was convenient to their contexts's!.
However, this study adds value by analyzing the subject
and considering the lessons learned from this pandemic in
pregnancy and childbirth care.

CONCLUSION

The COVID-19 pandemic has had a considerable
impact on maternal health. The close relationship between
the risk factors of the main causes of maternal death
identified in the period studied (direct - pre-eclampsia,
hemorrhages, infections, thromboembolism - and indirect
- infectious and parasitic diseases related to pregnancy)
and the main causes of death in Brazil, associated with the
break in the pattern of indirect maternal mortality observed
between 2020 and the period 2015-2019 - explained by
deaths from COVID-19, draw attention to the importance
of guaranteeing pregnant women access to primary health
care, especially during health crises.

Considering the limitations of this study, further
research comparing other variables (socioeconomic
status, race, length of pregnancy, maternal perception and
beliefs about vaccination) is relevant for expanding public
policies. This analysis points to a relevant result as an
epidemiological planning tool for developing intervention
and prevention strategies for comorbidities that directly
and indirectly influence pregnancies. In this sense, it is
a challenge to include these factors in the development
of strategies for health regions - projects to encourage
access for pregnant women in any future pandemics or
similar situations, promotion of primary health care,
encouragement to vaccinate against dTPa, influenza and,
above all, COVID-19 - in order to have a positive impact
on the evolution of these population health indicators.
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