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Abstract

Objective: To analyse the mortality trends in children under five years old in Brazil from 2017 to

2020 and the influence of COVID-19 in 2020.

Methods: A retrospective study employing secondary data from the Brazilian Mortality Informa-

tion System. Deaths according to cause were extracted and disaggregated into early, late, post-

neonatal, and 1 to 4-year-old periods. Corrected mortality rates per 1,000 live births and

relative risk ratio for the cause of death were calculated.

Results: There were 34,070 deaths, being 417 (1.2%) from COVID-19 in 2020. COVID-19 mortality

was 0.17 per 1000 live births, reaching 0.006 in the early neonatal period, 0.007 in the late neo-

natal, 0.09 in the postneonatal, and 0.06 in 1 to 4-year-old. Mortality decreased mostly for some

diseases that originated in the perinatal period, congenital anomalies, diseases of the respira-

tory system and external causes, in this order. In 2020, the highest rate was in the early neonatal

period, with a fall from 7.2 to 6.5, followed by the postneonatal (3.9 to 3.4) and late neonatal

(2.3 to 2.1). Among children aged 1 to 4-year-old, external causes had the highest proportional

rate, and diseases of the respiratory system showed the highest decline.

Conclusion: The mortality rate declined from 2017 to 2020, and this variation was higher in the

early neonatal period. The risk of death from COVID-19 was 14 times higher in the postneonatal

period and 10 times higher in children aged 1 to 4 year-old compared to the early neonatal

period.

© 2022 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/

4.0/).
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Introduction

Historically, mortality in children has been used as one of the
main indicators of health and socioeconomic development1,2
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among countries. In Brazil, infant mortality has decreased
since the end of the last millennium, thanks to the expansion
of basic sanitation and maternal and child health care,
although it still presents high values in the poorest regions
and in certain pockets of poverty.2

The reduction in infant mortality rates (IMR) is also the
result of decades of efforts and governmental initiatives
focusing on child health, including the immunization pro-
gram (1975), breastfeeding incentive program (1981), com-
prehensive health care program for women and children
(1984), program for reducing infant mortality (1995).2 Also,
as an integral part of the national primary care policy: the
community health agents' program (1991), the family health
program (1994), and the pact for the reduction of infant
mortality in the legal Amazon and Northeast regions (2008).2

All these initiatives were focused on increasing health pre-
vention and promotion actions and reducing intraregional
differences. Data from the Brazilian Institute of Geography
and Statistics3 showed a reduction from 29.0 deaths per
1,000 live births in 2000 to 22.2 in 2005, 17.2 in 2010, and
13.8 deaths in 2015.

Currently, with the overall reduction in child mortality
rate (CMR), the United Nations4 adopts indicators resulting
from preventable deaths. Thus, as part of the set of sustain-
able development goals to be achieved by the countries by
2030, the aims are to reduce neonatal mortality (0 to
27 days of age) and mortality in children under five years, to
a minimum, respectively, of 12 and 25 per 1000 live births.

According to the United Nations Children's Fund,1 the
number of deaths of children under five years of age world-
wide decreased from more than 12 million in 1990 to approx-
imately seven million in 2010 and 5.2 million in 2019,
representing 58% reduction in deaths over the 29-year
period. However, in 2019, more than half (53%) of these
deaths were concentrated in sub-Saharan Africa and 28% in
South Asia. In Brazil, 233,000 deaths of children up to 5 years
old were recorded in 1990 and 40,000 in 2019, meaning a

drop in CMR from 63 to 14 per 1000 live births, an average
annual reduction of 5.2% in this age group.

Despite the advances in improving the living conditions
of children aged under five years old in the decline of
CMRs observed over the years in many countries, there is
a risk of change in the pattern of mortality due to the
COVID-19 pandemic. Therefore, it is necessary to monitor
deaths by cause and age group and to evaluate the pan-
demic impact on mortality in general and, in particular, in
children under five years old. Understanding this scenario
is an important tool for management in pediatric clinics
and hospitals. The present study aims to evaluate the
annual evolution of mortality in children under five years
old from 2017 to 2020 and to estimate the effect of
COVID-19 in 2020 on this evolution.

Methods

A retrospective study was performed using public domain
data from the Mortality Information System (MIS)5 of the
Ministry of Health (MOH) for children under five years old in
Brazil from 2017 to 2020.

Deaths were disaggregated into four groups according to
the child's age: 0 to 6 days (early neonatal - EA), 7 to 27 days
(late neonatal -LN), and 28 to 364 days (postneonatal - PN),
and one to four years (1-4y). Underlying causes of death
were classified according to the International Statistical
Classification of Diseases and Related Health.6

MR was calculated as deaths per 1,000 live births,7 for
each group and corrected for underreporting.8 Relative risk
(RR) was calculated for each cause and year of study for the
LN, PN, and 1-4y, compared to the EN period. Data were ana-
lyzed using Excel� and the Statistical Package for the Social
Science (SPSS-22)�.

This investigation does not require evaluation by the
Ethics Committee in accordance with the resolution of the

Figure 1 Child Mortality rates per 1000 live births, by age group and year of occurrence, Brazil, 2017 to 2020.
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National Health Council number 5109 because it uses public
domain information.

Result

There were 34,070 deaths among children under five years
old in Brazil in 2020, which means a reduction of 19% when
compared to 2017 (42,141 deaths), being more marked
among children aged 1-4y (-27%) and in the postneonatal
period (-21%). On the other hand, the variation in the num-
ber of live births, in relation to 2017, was positive in 2018
(0.7%) and negative in 2019 and 2020 (-2.5% and -8.1%,
respectively).

Regarding MRs, the values of the population evaluated
maintained a similar trend in the EN periods and from 1-4y
of age (Fig. 1). There was a slight decrease from 2017 to
2018, a slight increase from 2018 to 2019, and a sharper
decrease in the last year. The LN and postneonatal periods
also maintained a similar trend, that is, a slight increase in
the first three years and a more marked decline in the last
year. As a result, MR in children under five years of age fell
from 15.6 to 15.3 per 1000 live births from 2017 to 2018, and
there was an increase to 15.6 in 2019 and a significant
decrease to 13.7 in 2020. In 2020, the MRs were 6.5, 2.1,
3.4, and 1.7 per 1000 live births, respectively, for the EN,

LN, postneonatal, and 1-4y of age periods. In 2020, the EN
period concentrated the majority of deaths (16,063, which
means 47%), with the highest MR among the age groups (6.5
deaths per 1,000 live births) and showed the largest reduc-
tion in MR in relation to the beginning of the studied period
(7.2 deaths per 1000 live births).

Figure 2 illustrates the five main chapters of causes of
death in the period studied. The highest rates were observed
in the EN period in all studied years, mainly due to causes
related to certain conditions originating in the perinatal
period and to congenital malformations, deformations and
chromosomal abnormalities, with lower values in 2020. In
the LN period, certain conditions originating in the perinatal
period prevailed; then congenital malformations, deformi-
ties and chromosomal abnormalities; diseases of the respira-
tory system; certain infectious and parasitic diseases, and,
finally, external causes of morbidity and mortality. In the
postneonatal period, congenital malformations, deformi-
ties, and chromosomal anomalies appear first, followed by
certain infectious and parasitic diseases and diseases of the
respiratory system. As for children between one and four
years of age, external causes of morbidity and mortality
lead the death rates; respiratory diseases and congenital
malformations, deformities, and chromosomal anomalies
alternate according to the year, and certain infectious and
parasitic diseases appear last.

Figure 2 Mortality rates of the five main causes of death, per 1000 births, according to chapters of the International Classification

of Diseases (ICD-10), per year and period of occurrence, Brazil, 2017 to 2020. I = Certain infectious and parasitic diseases (except

COVID-19), XX = External causes of morbidity and mortality, X = Diseases of the respiratory system, XVII = Congenital malformations,

deformations and chromosomal abnormalities, and XVI = Certain conditions originating in the perinatal period.
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Table 1 Child mortality rates per 1000 live births, due to other underlying causes of death, according to chapters of the Interna-

tional Classification of Diseases (ICD-10), per year and period of occurrence, Brazil, 2017 to 2020.

Period of occurence

Early Late Post 1-4 year

Year neonatal neonatal neonatal old TOTAL

COVID-19 2020 0.006 0.007 0.092 0.062 0.168
Neoplasms 2017 0.004 0.002 0.037 0.209 0.252

2018 0.006 0.004 0.033 0.208 0.251
2019 0.006 0.003 0.044 0.191 0.244
2020 0.004 0.002 0.043 0.171 0.220

Diseases of the blood and blood-forming organs
and certain disorders involving the immune
mechanism

2017 0.003 0.001 0.069 0.062 0.134
2018 0.003 0.001 0.052 0.060 0.116
2019 0.003 0.002 0.066 0.060 0.131
2020 0.002 0.000 0.046 0.036 0.085

Endocrine, nutritional and metabolic diseases 2017 0.006 0.008 0.128 0.069 0.211
2018 0.006 0.008 0.123 0.065 0.202
2019 0.010 0.010 0.108 0.070 0.198
2020 0.007 0.006 0.092 0.049 0.155

Mental and behavioral disorders 2017 0.000 0.000 0.001 0.000 0.001
2018 0.000 0.000 0.000 0.001 0.002
2019 0.000 0.000 0.000 0.001 0.001
2020 0.000 0.000 0.001 0.002 0.003

Diseases of the nervous system 2017 0.001 0.005 0.140 0.231 0.378
2018 0.002 0.005 0.166 0.238 0.411
2019 0.002 0.003 0.150 0.224 0.379
2020 0.000 0.008 0.118 0.157 0.284

Diseases of the eye and adnexa 2017 0.001 0.000 0.000 0.000 0.001
2018 0.001 0.000 0.000 0.000 0.001
2019 0.001 0.000 0.000 0.000 0.001
2020 0.000 0.000 0.000 0.000 0.001

Diseases of the ear and mastoid process 2017 0.000 0.000 0.003 0.004 0.007
2018 0.000 0.000 0.002 0.002 0.004
2019 0.000 0.000 0.002 0.002 0.003
2020 0.000 0.000 0.004 0.000 0.004

Diseases of the circulatory system 2017 0.006 0.003 0.117 0.081 0.207
2018 0.007 0.002 0.119 0.079 0.207
2019 0.004 0.003 0.123 0.083 0.213
2020 0.006 0.005 0.100 0.061 0.172

Diseases of the respiratory system 2017 0.001 0.001 0.101 0.050 0.153
2018 0.001 0.002 0.116 0.048 0.167
2019 0.001 0.001 0.129 0.052 0.183
2020 0.001 0.004 0.111 0.045 0.160

Diseases of the skin and subcutaneous tissue 2017 0.000 0.001 0.008 0.006 0.016
2018 0.000 0.001 0.007 0.007 0.015
2019 0.000 0.001 0.009 0.007 0.017
2020 0.000 0.001 0.010 0.006 0.017

Diseases of the musculoskeletal system and con-
nective tissue

2017 0.000 0.000 0.004 0.004 0.008
2018 0.000 0.000 0.002 0.004 0.007
2019 0.000 0.000 0.004 0.008 0.013
2020 0.001 0.000 0.002 0.004 0.008

Diseases of the genitourinary system 2017 0.001 0.000 0.042 0.030 0.074
2018 0.000 0.000 0.052 0.032 0.084
2019 0.000 0.001 0.044 0.031 0.075
2020 0.000 0.000 0.045 0.026 0.071

Symptoms, signs and abnormal clinical and labo-
ratory findings, not elsewhere classified

2017 0.033 0.021 0.275 0.126 0.455
2018 0.037 0.022 0.256 0.126 0.440
2019 0.041 0.019 0.277 0.135 0.472
2020 0.045 0.022 0.282 0.119 0.469

Source: Mortality Information System5 and Information System on Live Births7 and author's own work.
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Table 2 Relative risk and 95% confidence interval, compared to the early neonatal period (NP), according to chapters of the

International Classification of Diseases (ICD-10), by year and period of occurrence, Brazil, 2017 to 2020.

Period of occurrence

Year EN Late neonatal Postneonatal 1-4 year old

Certain infectious and para-

sitic diseases (except

COVID-19)

2017 1 0.438 (0.399��0.477) 6.817 (6.814��6.819) 3.249 (3.243��3.254)

2018 1 0.482 (0.449��0.516) 6.635 (6.633��6.638) 2.935 (2.930��2.941)

2019 1 0.504 (0.497��0.511) 8.600 (8.572��8.628) 3.736 (3.681��3.791)

2020 1 0.473 (0.430��0.516) 6.550 (6.547��6.553) 2.672 (2.664��2.679)

COVID-19 2020 1 1.125 (0.763��1.487) 14.250

(14.221��14.279)

9.688 (9.645��9.730)

Neoplasms 2017 1 0.417 (-2.429��3.263) 8.333 (8.191��8.476) 47.167

(47.142��47.192)

2018 1 0.733 (-0.303��1.770) 6.067 (5.941��6.192) 37.800

(37.780��37.820)

2019 1 0.600 (0.579��0.621) 7.667 (6.952��8.381) 33.600

(32.409��34.791)

2020 1 0.556 (-2.483��3.594) 11.889

(11.747��12.031)

47.333

(47.298��47.369)

Diseases of the blood and

blood-forming organs and

certain disorders involv-

ing the immune

mechanism

2017 1 0.429 (-3.905��4.762) 26.714

(26.645��26.784)

23.857

(23.779��23.935)

2018 1 0.571 (-2.259��3.402) 20.429

(20.349��20.508)

23.286

(23.216��23.355)

2019 1 0.714 (0.637��0.792) 25.000

(23.235��26.765)

22.714

(20.243��25.186)

2020 1 0.200

(-10.350��10.750)

23.000

(22.908��23.092)

18.000

(17.883��18.117)

Endocrine, nutritional and

metabolic diseases

2017 1 1.313 (0.888��1.737) 21.688

(21.662��21.713)

11.688

(11.640��11.735)

2018 1 1.375 (0.984��1.766) 20.938

(20.912��20.963)

11.125

(11.077��11.173)

2019 1 1.000 (0.973��1.027) 11.000

(10.807��11.193)

7.115 (6.922��7.309)

2020 1 0.941 (0.587��1.295) 13.471

(13.446��13.495)

7.235 (7.189��7.281)

Mental and behavioral

disorders

2017 1 0.563 (-0.411��1.536) 19.813

(19.785��19.840)

13.688

(13.647��13.728)

2018 1 0.278 (-1.289��1.844) 18.056

(18.031��18.080)

12.000

(11.964��12.036)

2019 1 0.900 (0.836��0.964) 32.500

(31.093��33.908)

21.900

(20.336��23.464)

2020 1 0.857 (0.220��1.494) 17.857

(17.827��17.888)

10.857

(10.807��10.907)

Diseases of the nervous

system

2020 1 3.000 (2.333��3.667) 4.000 (3.500��4.500)

Diseases of the eye and

adnexa

2017 1 3.500 (-1.063��8.063) 94.750

(94.581��94.919)

156.250 (156.148-

156.352)

2018 1 2.800 (-1.200��6.800) 90.600

(90.476��90.724)

129.600

(129.514��129.686)

2019 1 1.750 (1.644��1.856) 99.250

(83.641��114.859)

147.750

(138.830��156.670)

2020 1 21.000

(12.583��29.417)

294.000

(293.399��294.601)

391.000

(390.548��391.452)

Diseases of the ear and mas-

toid process

2017 1 0.333 (0.000-0.667)

2018 1 0.333 (0.000��0.667)

2019 1 0.000 (-0.083��0.083)

2020 1 1.000 (0.500��1.500)

Diseases of the respiratory

system

2017 1 14.400

(12.769��16.031)

280.000

(279.916��280.084)

174.400

(174.265��174.535)

2018 1
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Table 1 shows the RMs of the other causes of death
recorded in children under five years old. There is little vari-
ation over the years investigated for most of the groups of
death causes, with the exception of endocrine, nutritional
and metabolic diseases, diseases of the nervous system and
diseases of the circulatory system, which showed a decrease
in the period. The appearance of COVID-19, highlighted in
the group of certain infectious and parasitic diseases, which

reached 417 (1.2%) of the 34,070 deaths observed in 2020, is
remarkable. MR by COVID-19 was higher in the postneonatal
period (0.09), reaching 0.17 per 1000 live births among chil-
dren under five years old.

Table 2 presents RR of deaths comparatively to EN period
for each cause.

In the postneonatal period, the RR was highest for the fol-
lowing ICD-10 chapters: certain infectious and parasitic

Table 2 (Continued)

Period of occurrence

Year EN Late neonatal Postneonatal 1-4 year old

10.500

(8.799��12.201)

252.333

(252.263��252.404)

164.833

(164.725��164.942)

2019 1 15.250

(15.087��15.413)

390.500

(349.250��431.750)

253.250

(250.545��255.955)

2020 1 4.556 (3.713��5.398) 81.556

(81.509��81.603)

51.000

(50.925��51.075)

Diseases of the digestive

system

2017 1 0.750 (-7.875��9.375) 68.250

(68.155��68.345)

33.500

(33.307��33.693)

2018 1 3.000

(-6.500��12.500)

158.500

(158.320��158.680)

65.500

(65.065��65.935)

2019 1 1.500 (1.060��1.940) 170.000

(139.875��200.125)

68.500

(48.417��88.583)

2020 1 3.000 (-0.694��6.694) 91.667

(91.546��91.788)

37.333

(37.036��37.630)

Diseases of the skin and sub-

cutaneous tissue

2017 1 3.000 (-0.500��6.500) 21.000

(20.500��21.500)

17.000

(16.382��17.618)

2020 1 2.000 (-3.375��7.375) 26.000

(25.587��26.413)

14.000

(13.232��14.768)

Diseases of the genitourinary

system

2017 1 38.333

(38.189��38.478)

27.000

(26.795��27.205)

2018 1 142.000

(141.597��142.403)

86.000

(85.334��86.666)

2019 1 2.000 (1.386��2.614) 115.000

(65.250��164.750)

81.000

(56.125��105.875)

2020 1 112.000

(111.605��112.395)

64.000

(63.309��64.691)

Certain conditions originat-

ing in the perinatal

period

2017 1 0.291 (0.291��0.291) 0.111 (0.111��0.111) 0.003 (-0.003��0.010)

2018 1 0.303 (0.303��0.304) 0.110 (0.110��0.111) 0.000 (-0.070��0.071)

2019 1 0.303 (0.295��0.312) 0.119 (0.119��0.119) 0.003 (0.003��0.003)

2020 1 0.305 (0.305��0.305) 0.120 (0.119��0.120) 0.002 (-0.009��0.014)

Congenital malformations,

deformations and chro-

mosomal abnormalities

2017 1 0.387 (0.386��0.387) 0.798 (0.797��0.798) 0.212 (0.211��0.213)

2018 1 0.392(0.391��0.392) 0.819(0.819��0.820) 0.214(0.213��0.215)

2019 1 0.388 (0.387��0.388) 0.819 (0.819��0.820) 0.213 (0.213��0.214)

2020 1 0.367 (0.367��0.368) 0.716 (0.716��0.717) 0.166 (0.165��0.167)

Symptoms, signs and abnor-

mal clinical and labora-

tory findings, not

elsewhere classified

2017 1 0.659 (0.599��0.719) 8.455 (8.450��8.459) 3.875 (3.865��3.885)

2018 1 0.590 (0.539��0.641) 6.990 (6.986��6.994) 3.430 (3.421��3.439)

2019 1 0.459 (0.451��0.467) 6.706 (6.680��6.733) 3.266 (3.209��3.323)

2020 1 0.487 (0.440��0.534) 6.212 (6.209��6.216) 2.628 (2.620��2.637)

External causes of morbidity

and mortality

2017 1 0.805 (0.710��0.899) 9.874 (9.866��9.881) 14.862

(14.857��14.867)

2018 1 0.844 (0.772��0.915) 8.750 (8.743��8.757) 12.552

(12.547��12.557)

2019 1 1.013 (1.007��1.019) 10.895

(10.800��10.990)

15.908

(15.814��16.001)

2020 1 1.300 (1.201��1.399) 10.667

(10.655��10.679)

18.067

(18.060��18.074)

Source: Mortality Information System5 and Information System on Live Births7 and author's own work.
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diseases (except COVID-19); endocrine, nutritional and met-
abolic diseases; mental and behavioral disorders; diseases of
the respiratory system; diseases of the digestive system; dis-
eases of the skin and subcutaneous tissue; diseases of the
genitourinary system; symptoms, signs and abnormal find-
ings of clinical and laboratory findings, not elsewhere classi-
fied. This group also presents the highest RR for diseases of
the blood and blood-forming organs and certain disorders
involving the immune mechanism (except in 2018) and
COVID-19. The highest RR for diseases of the blood and
blood-forming organs and certain disorders involving
the immune mechanism in 2018 occurred for children aged
from 1-4y.

The authors highlight the high risk of neoplasms in chil-
dren aged from 1-4y old, which decreased until 2019 and
increased to a higher value in 2020, similar to the postneo-
natal period that presented the second highest values. For
diseases of the respiratory system, the RR falls from 2017 to
2018. However, it increases in 2019, reaching the highest
values in all periods of occurrence, falling drastically in
2020, and the ratio in the postneonatal period is almost
82 times higher than in the EN period and 51 times higher
between one and four years of age.

With regard to diseases of the digestive system, the ratio
is higher in the postneonatal period, with an increase over
the years (2017 to 2019) and a decrease in 2020. The same is
observed among children aged from 1-4y. As expected, cer-
tain conditions originating in the perinatal period and con-
genital malformations, deformities, and chromosomal
abnormalities are lower in all periods compared to the EN
period. In addition, according to expectations, the external
causes of morbidity and mortality present the highest ratios
between one and four years, with a decrease from 2017 to
2018 and increases in the following two years, being the
ratio 18 times higher in 2020. The risk of death from COVID-
19 was 14 times higher in the postneonatal period and
10 times higher in children aged one to four years compared
to the EN period.

Discussion

In the period studied, the MR in children under five years of
age declined from 15.6 to 13.7 deaths per 1000 live births,
and the most marked decrease was in the EN period. In addi-
tion, there was a reduction of -2.5% in live births in 2019 and
-8% in 2020, when compared to 2017. These results reaffirm
the trend of reducing infant mortality and other components
of mortality in children under five years old, corroborating
other national studies.2

Certain conditions originating in the perinatal period led to
the causes of death in the neonatal period, situations that
could be avoided by adequate attention to the health of
women during pregnancy and delivery, as well as to the new-
born in the first week of life.10 On the other hand, deaths from
congenital malformations, deformities, and chromosomal
abnormalities still do not have the avoidable potential.11

Moreover, the other three most frequent causes (certain
infectious and parasitic diseases, including COVID-19, dis-
eases of the respiratory system, and external causes of mor-
bidity and mortality), in addition to certain conditions
originating in the perinatal period, are potentially

preventable by adequate child health care, including moni-
toring of growth and development, early diagnosis and treat-
ment, adequate feeding, health education, and
immunization. It is also important to point out that external
causes of morbidity and mortality are observed more fre-
quently among older children, whose exposure to risk fac-
tors is higher due to greater independence and physical
mobility. Of the total number of deaths (41,115) in children
under five years old recorded in 2019 in Brazil, 63.4% were
considered fully preventable,12 and high values indicate
care failures, which may contribute as inducers of public
health policies.13

The contribution of COVID-19 mortality in 2020 was small,
representing 1% (417) of deaths in children under five years
old. MR in children under five years of age by COVID-19 cov-
ered all age groups, being higher in the postneonatal period.
The low MR in children under five years old from COVID-19
may be the result of non-pharmacological measures14 imple-
mented during the pandemic and the reduction of fecun-
dity/birth.15 Among children under five years old, MR of
some diseases originating in the perinatal period, in addition
to COVID-19 was 0.7 deaths per thousand live births. This
amount was similar to that in 2017 for the diseases in the
perinatal period, showing that despite the slight reduction
in 2018 and 2019, MR in this group (preventable causes)
remained stable in the evaluated period.

Compared to other countries, MR in children under five
years old from COVID-19 estimated in this study (0.168 per
1000 live births) was almost five times higher than that of
the United States (0.034),16 also presenting higher propor-
tional mortality from COVID-19 (3.6%) versus 0.3% in the
United States in the same age group. Among children under
nine years old, the same study16 points out an MR smaller
than that found in children under five years old in Brazil
(1.68 per 100,000), namely: South Korea (zero), France,
and the United Kingdom (0.09), Germany (0.12), Italy (0.16)
and Spain (0.18). Despite the low impact of COVID-19 on
the mortality of children up to five years old in Brazil,
the national situation is more unfavorable than in other
countries.

Among the populations affected by COVID-19, children
are less affected when compared to adults and generally
present milder clinical manifestations of the disease.17 How-
ever, this population may progress to death from COVID-
19.18 In relation to newborns, there is still no scientific evi-
dence of intrauterine COVID-19 infection, being the infec-
tion more probably acquired in a family environment after
birth.19 In children affected by COVID-19, studies20,21 report
that some develop severe inflammatory syndrome, which in
rarer cases may progress to the multisystem inflammatory
syndrome temporally associated with COVID-19 (MIS-C). Evi-
dence on the frequency and mortality associated with MIS-C
is sporadic, but official Brazilian data suggest an upward
trend. In Brazil, the MOH retroactively implemented the
MIS-C notification system in July 2020, having registered
children under five years old, 269 cases and 21 deaths
2020.22 Although, the MOH has not recorded any cases of
MIS-C, nor as an underlying or associated cause of death, it
is known that it is a new disease, particularly growing in
2021 and little known in 2020. In 2021, 1,005 new confirmed
cases and 59 deaths were reported until September 04,23

and 262 are still under investigation.
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Although neonatal and under-five MRs have already
reached the 2030 target, there is a certain stagnation from
2017 to 2019 and a decrease in 2020. The appearance of
deaths from diseases of the nervous system and the increase
in the RRR of deaths from diseases of the eye and adnexa in
2020 is evident in all age groups studied, being higher in all
years for children between one and four years old. It is
emphasized that, for infrequent diseases, the RRR may
increase due to small changes, relatively camouflaging the
final estimation. The risk ratios specifically show a reduction
in deaths from infectious diarrhea in the chapter on certain
infectious and parasitic diseases and malnutrition in the endo-
crine, nutritional and metabolic disease chapter. They also
point to a reduction in pneumonia in the chapter of diseases
of the respiratory system, which can be attributed to greater
attention of the family (more present due to distance meas-
urements) regarding respiratory symptoms and quick search
for medical care, mainly due to fear of COVID-19.

One of the limitations of this study is the use of prelimi-
nary mortality data, which is estimated to cover 96% of
deaths occurring in the national territory. The use of data
from 2017 to 2019 served as a comparison and calibration
for the inclusion of COVID-19 in 2020 as a differential cause.
Moreover, this research did not focus on the possible under-
reporting of deaths due to COVID-19, which may have been
recorded because of diseases whose symptoms may overlap,
such as severe acute respiratory syndrome (SRAG), respira-
tory insufficiencies, and some septicemia.

In conclusion, in 2020, all-cause mortality in children
under five years old decreased significantly, possibly due to
lower exposure to health risks caused by non-pharmacologi-
cal measures and a reduction in the number of live births.
Mortality in children under five years old due to COVID-19
was low, but large-scale asymptomatic contamination may
contribute to the transmission of the disease in other age
groups because the social relationship in this age group is
mainly restricted to family and school groups. The impact of
COVID-19 on the scenario of social inequalities can be
reflected in child and maternal health in the various Brazil-
ian regional loco scenarios. It is recommended that actions
aimed at reducing exposure to the virus, the probability of
infection, and the severity of COVID-19 are associated with
measures and actions of a predominantly economic, social,
and health nature.24

Although the impact of COVID-19 on the under-five mor-
tality rate in 2020 was low, the risk of dying from this cause
was much higher than in other countries. These deaths sug-
gest weaknesses in the provision of adequate and timely
services for the population, especially in disease prevention
and health promotion. There is also concern that post-pan-
demic effects may affect the health of Brazilian children
and return to pre-pandemic or even higher levels.

The results of this study reinforce the importance of the
pediatric clinic in the surveillance of possible alterations in
the epidemiological picture of children due to coronavirus,
especially in the specific symptoms of the disease, in addi-
tion to the development of other diseases resulting from
COVID-19.

These are the challenges that must be predicable, serving
as a stimulus for this pandemic situation not to occur again,
aiming at improving children's health and achieving the sus-
tainable development goals in 2030.
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