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ABSTRACT

Objective: to analyze the occurrence of child mortality according to avoidability and
social vulnerability criteria in Vale do Jequitinhonha, Minas Gerais. Methods: a cross-
sectional study conducted with data from the Ministry of Health's information systems
between 2009 and 2014. The social vulnerability index of the cities was considered
and the causes of death were classified according to the list of preventable causes by
SUS intervention. The proportions, and corrected rates of general and stratified child
mortality were calculated. The differences were assessed using the Chi-square test,
throughout the period and between the three year periods of 2009-11 and 2012-14.
Results: the mean infant mortality rate was 19.5 deaths/1,000 live births. In the total,
69.6% of the deaths were classified as preventable. Reductions were observed of 35.7%
and 26.1% in the preventable deaths due to actions of care to women during pregnancy
(p=0.00) and newborns (p = 0.04), respectively, and an increase of 71.3% in preventable
deaths due to actions of care to women in childbirth (p = 0.01). A predominance of
preventable deaths was demonstrated in municipalities with greater social vulnerability
(p = 0.00). Conclusions: the results highlighted the importance of preventable causes
related to health care at delivery and, despite the observed reductions, in pregnancy
and the newborn. They also evidenced the highest proportion of preventable deaths
in the most vulnerable population. The challenge of reducing this mortality indicates
the urgency for actions aimed at reducing social inequalities, as well as the need for
improvements in access and quality of care services.

Keywords: Child Mortality; Death Causes; Social Indicators; Ecological Studies.

RESUMO

Objetivo: analisar a ocorréncia de mortalidade infantil segundo critérios de
evitabilidade e de vulnerabilidade social no Vale do Jequitinhonha, Minas Gerais.
Métodos: estudo transversal realizado com dados dos sistemas de informagdo do
Ministério da Satide, entre 2009 e 2014. Foi considerado o indice de vulnerabilidade
social das cidades e as causas de morte foram classificadas conforme lista de causas
evitaveis por intervengdo do SUS. Foram calculadas as proporgées, taxas corrigidas
de mortalidade infantil geral e estratificadas. Diferengas foram avaliadas por meio do
teste qui-quadrado em todo o periodo e entre os triénios 2009-11 e 2012-14. Resultados:
a taxa de mortalidade infantil média foi de 21,7 6bitos /1.000 nascidos vivos. No total,
69,5% dos 6bitos foram classificados como evitaveis. Foram observadas redugdes
de 34,9 e 26,5% nos obitos evitdveis por agoes de atengdo a mulher na gestagdo
(p=0,00) e ao recém-nascido (p=0,04), respectivamente, e aumento de 65,8% nos
6bitos evitdvels por agoes de atengdo a mulher no parto (p=0,01). Foi demonstrada
predominancia de dbitos evitdveis nos municipios de mais vulnerabilidade social
(p=0,00). Conclusoes: os resultados destacaram a importancia das causas evitaveis
relacionadas ao cuidado em satide no momento do parto e, apesar das redugdes
observadas, na gestagdo e ao recém-nascido. Também evidenciaram a maior
proporgdo de 6bitos evitdveis na populagdo mais vulneravel. O desafio de reduzir
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essa mortalidade indica a urgéncia por agdes que visem a redugdo
das desigualdades sociais, bem como a necessidade de melhorias no
acesso e na qualidade dos servicos assistenciais.

Palavras-chave: Mortalidade Infantil; Causas de Morte; Indicadores
Sociais; Estudos Ecoldgicos.

RESUMEN

Objetivo: analizar la incidencia de mortalidad infantil segtin
los criterios de prevencion y vulnerabilidad social en el Valle del
Jequitinhonha, Minas Gerais. Métodos: estudio transversal realizado
con datos de los sistemas de informacién del Ministerio de Salud,
entre 2009 y 2074. Se considerd el indice de vulnerabilidad social de
las ciudades y las causas de muerte se clasificaron segun la lista
de causas evitables por intervencion del SUS. Se calcularon las
proporciones, las tasas corregidas de mortalidad infantil general y
estratificadas. Las diferencias se evaluaron mediante la prueba de
chi-cuadrado durante todo el periodo y entre los trienios 2009-11
y 2012-14. Resultados: la tasa promedio de mortalidad infantil era
de 21,7 muertes / 1.000 nacimientos vivos. En total, el 69,5% de las
muertes se clasificaron como evitables. Se observaron reducciones de
34,9 y 26,5% en muertes prevenibles debido a acciones de atencién
de las mujeres durante el embarazo (p = 0.00) y recién nacidos (p =
0,04), respectivamente, y un aumento de 65, 8% en muertes evitables
mediante acciones de atencion a mujeres en el parto (p = 0.07). La
prevalencia de muertes evitables se demostro en municipios con
mayor vulnerabilidad social (p = 0,00). Conclusiones: los resultados
realzaron la importancia de las causas evitables relacionadas con la
atencion médica en el parto y, a pesar de las reducciones observadas,
en el embarazo y el recién nacido. También mostraron la mayor
proporcion de muertes evitables en la poblacion mas vulnerable. El
desafio de reducir esta mortalidad indica la urgencia de acciones
dirigidas a reducir las desigualdades sociales, asi como la necesidad

de mejorar el acceso y la calidad de los servicios asistenciales.

Palabras clave: Mortalidad Infantil; Causas de Muerte; Indicadores
Sociales; Estudios Ecoldgicos.

INTRODUCTION

Mortality in the first year of life represents a severe public
health problem in developing countries, despite significant
advances in improving child survival in recent decades. In Brazil,
the Child Mortality Rate (CMR) has decreased by 70% since
1990, decreasing from 51 deaths per 1,000 live births (LBs) to
15 in 2015. However, the national rate remains high and with
differences between the federal units.'

The challenge of reducing child mortality has been
included in the “Sustainable Development Goals” (SDGs)
and the global community has made, among other goals,
a commitment to eradicate preventable deaths in children
under five by the year 2030. For this to happen, monitoring the
occurrence of child deaths represents a fundamental strategy
to assess the health status of populations and to develop
measures aimed at reducing the risk of death in this age group.
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Child deaths from preventable causes are preventable
events under satisfactory conditions of availability and
utilization of health care resources.? In Brazil, most childhood
deaths are considered totally or partially preventable by actions
of accessible and effective health care services.”> An example
of this is communicable diseases and maternal, neonatal and
nutritional disorders considered responsible for more than half
of child deaths in 2015, showing a large share of preventable
causes related to health care during pregnancy, labor and birth'

In this national scenario that presents a predominance of
preventable causes of infant deaths, the risk of death in the
first year of life involves, in addition to maternal and child
biological factors, the social and economic conditions in
which the mother and child live, as well as failures in the health
care system.’ Inequities related to the level of socioeconomic
development and access to health services lead to a higher
concentration of child deaths in the poorer population.”

Therisk of death in the first year of life is higher in the North,
Northeast and some areas of southeastern Brazil, such as Vale
do Jequitinhonha. It is believed that a broader understanding
of the diagnosis of child mortality in these admittedly more
vulnerable territories may contribute to the better targeting of
actions and policies necessary for their reduction.®

This study aimed, therefore, to analyze the occurrence of
child mortality according to avoidability and social vulnerability
criteria in Vale do Jequitinhonha, Minas Gerais.

METHODS

This  cross-sectional study was conducted with
secondary data from the Mortality Information System (MIS)
and the Live Birth Information System (LBIS) regarding infant
deaths and live births of women living in the 51 municipalities
of Vale do Jequitinhonha, Minas Gerais, from 2009 to 2014.
The selected period was divided into two trienniums: 2009
to 2011 and 2012 to 2014.

Vale do Jequitinhonha is located in the northeast of Minas
Gerais; it is formed by 51 municipalities and has 50,000 km?
of territorial extension, where approximately 730 thousand
people live. Characterized by poverty rates that place it
among the poorest regions of the state, the region has severe
environmental, economic, social and health problems.”

Local vulnerability is evidenced by low schooling rates, low
labor market dynamism and relatively high rates of drug and
alcohol use, sexual exploitation of minors, family breakdown,
teenage pregnancy, child labor and violence against the elderly.
Nearly 40% of the population lives in rural areas and less
than half of households have access to basic sanitation and
household solid waste collection services.
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Regarding the health system, the municipalities of Vale
do Jequitinhonha have good population coverage estimated in
primary care, corresponding to 95% considering the number of
Family Health and Primary Care teams per 3,000 inhabitants.
The region also has 27 public and private hospitals, distributed
in 24 of the municipalities.®

Of this total, 16 hospitals offer assistance in surgical
obstetrics, with 56 beds for this type of care by the Brazilian
Unified Health System (Sistema Unico de Satide, SUS). The most
complex care in neonatology and pediatrics is concentrated
in 5 cities, as follows: Aracguai, Diamantina, Itamarandiba,
Jequitinhonha, Pedra Azul and Turmalina. There are 23 public
intermediate and intensive care beds for child care in the region
in the whole region.®

Child deaths were classified into two groups (preventable
and non-avoidable), according to criteria described in the
update of the list for causes of preventable deaths by SUS
intervention and codes of the International Classification
of Diseases (ICD-10). The avoidable causes were further
subdivided into six subgroups according to the type of health
intervention: 1- reducible by immunoprevention actions, 2-
reducible by adequate care to women during pregnancy, 3-
reducible by adequate care to women in childbirth, 4- reducible
by adequate care to the newborn, 5- reducible by appropriate
diagnostic actions and treatment, 6- reducible by appropriate
health promotion actions.?

To assess the vulnerability conditions, the Social
Vulnerability Index (SVI) of each municipality was considered
for 2010. This is a synthetic index that is complementary to the
Municipal Human Development Index (MHDI) that supports
the identification of regions where situations indicative of
exclusion and social vulnerability coexist.

The SVI can range from 0 to 1, with a value closer to 1
indicating greater social vulnerability. The strata adopted for
the classification of this indicator were the following: very low
vulnerability, if SVI between 0 and 0.200 — low vulnerability, if SVI
between 0.201 and 0.300 — medium vulnerability, if SVI between
0301 and 0400 — high vulnerability, if SVI between 0401 and
0.500 — and very high vulnerability for any value between 0.501
and 17 In the analyses, the strata of very low with low vulnerability
and medium with high vulnerability were grouped.

Considering the existence of problems regarding
the completeness of vital MIS and LBIS statistics, two
methodological procedures were adopted for their correction.
The first was the proportional redistribution of the ill-defined
causes of death among the other causes;'®" the second was
the correction of sub-records and unspecific records according
to information adequacy level and population size.”

For data analysis, proportions and corrected rates of
overall child mortality and by municipality were calculated
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by grouping according to avoidability criteria and by social
vulnerability strata. The percentage variations of the rates
between the three years were estimated and, for the evaluation
of the differences between the proportions, the chi-square test
with a significance level of 5% was used. The main death causes
were described in a table.

This study is in accordance with the ethical principles
contained in Resolution N° 466/12 of the Brasilian Conselho
Nacional de Satide and was approved by the Ethics and Research
Committee of the Universidade Federal de Minas Gerais (CAAE:
40882815.0.0000.5149).

RESULTS

Between the years 2009 and 2014, there were 1061 deaths
among children under one year old and 54,319 live births born
to women living in Vale do Jequitinhonha, Minas Gerais. The
corrected CMR of the general population was 19.5 deaths per
thousand LBs, having declined from 21.7 deaths per thousand
LBs in 2009 to 15.2 in 2014.

Of the 51 municipalities included in the study, 21 cities
had corrected rates higher than the overall mean. Cachoeira
de Pajeti (48.9) and Salto da Divisa (43.2) stood out, with
estimated values equivalent to twice the general mean; the
municipalities of Aricanduva (6.7), Carbonita (11.7), Mata
Verde (9.3) and Santo Anténio do Jacinto (6.9) had the lowest
estimated values (Figure 1).

In general, the municipalities had a high social vulnerability,
with a mean SVI of 0.420 (SD + 0.06%), with the lowest index
in Leme do Prado (0.267) and the highest in Carai and Monte
Formoso (0.519) (Figure 1).

From 2009 to 2014, 69.6% of the child deaths were classified
as preventable (n=738), with a significant reduction between
the three-year periods analyzed (14.8%). The avoidability
subgroups for adequate care to women during pregnancy
(n=307; 291%), at delivery (n=132; 12.5%) and to the newborn
(n=182; 17.1%) were predominant.

The comparison of the percentages of preventable
deaths among the three-year periods showed a significant
difference in the subgroups of deaths that could be reduced
due to adequate care actions for pregnant women and
newborns. The corrected mortality rates specific for these
groups showed falls of 35.7% (p = 0.00) and 26.1% (p = 0.04),
respectively, from one triennium to the next (Table 1). On
the other hand, the proportion of deaths in the group of
potentially preventable deaths due to adequate care to
women at delivery increased significantly between three
years. Specific rates for this subgroup of causes ranged from
1.8 to 3.1 preventable deaths per 1,000 LBs, representing a
71.3% increase (p=0.00) (Table 1).
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Figure 1- Social Vulnerability Indexes and corrected child mortality rates
in the 51 municipalities of Vale do Jequitinhonha, MG, 2010.

Municipalities CMR SsVI Municipalities CMR sVI
1- Gouveia 20.9 27 - Itinga 147 W
2 - Diamantina 19.6 28 - Comercinho 170 W
3 - Datas 13.6 29 - Carai 207 @
4 - Presidente Kubitschek 27.9 30 - Ponto dos Volantes 173 W
5. Coulo de Magalhdes de 146 | ||31- Padre Paraiso 171 W
6 - Sao Gongalo do Rio Preto  18.7 32 - Medina 22.8
7- g‘;’,’;g,‘;’e"s”"des""" 254 [ ||33- Cachoeirade Pajeu 489 WM
8 - Felicio dos Santos 15.1 34 - Itaobim 18.7
9 - Carbonita 1.7 35 - Jequitinhonha 148 W
10 - /tamarandiba 17.7 M | |36 - Pedra Azul 238 W
11 - Turmalina 14.2 37 - Monte Formoso 220 W
12 - Veredinha 16.6 [ ||38- Joaima 167 W
13 - Leme do Prado 0.0 [ ||39- Divisépolis 14.0 W
14 - José Gongalves de Minas  14.9 40 - Almenara 16.9 W
15 - Aricanduva 6.7 M ||41- Felisburgo 209 W
16 - Capelinha 16.4 42 - Mata Verde 93 M
17 - Minas Novas 250 M ||43- Bandeira 208 W
18 - Chapada do Norte 19.3 [l | |44 - Rio do Prado 274 W
19 - Berilo 141 [l | |45- Rubim 341 W
20 - Virgem da Lapa 19.8 M | |46 - Palmopolis 156 W
21 - Francisco Badaré 23.0 M | |47 - Jordania 218 W
22 - Angeléndia 326 [ ||48- Jacinto 191 W
23~ Jenipapo de Minas 131 49~ Santo Ant6nio do 69 W
24 - Coronel Murta 12.4 M ||50- Santa Maria do Salto 371 W
25 - Araguai 171 51 - Salto da Divisa 432 W
26 - Novo Cruzeiro 25.9
Social Vulnerability Index (SVI)
| Low - Upt00.300
Medium — From 0.301 to 0.400
I High — From 0.401 to 0.500
Ml Very high — Above 0.501

Table 1- Corrected infant mortality in major cause groups according to avoidability criteria. Vale do Jequitinhonha, 2009 to 2011 and 2012 to 2014
Child Death

2009 to 2011
No

Death Causes

CMR per 1000 LBs
2012 to 2014

p-value

Ne 2009-11 2012 -14 Difference %

Avoidable death causes (738) 412 | (1.5) | 27759 | (98.5)
Care to women in pregnancy (307) 192 | (0.7) | 27979 | (99.3)
Care to the newborn (182) 109 | (04) | 28062 | (99.6)
Care to women in childbirth (132) 52 | (0.2) | 28119 | (99.8)
Diagnosis and treatment (57) 28 | (01) | 28143 | (99.9)
Health promotion/Immunoprevention (60) | 33 | (0.1) | 28138 | (99.9)
Not clearly avoidable (323) 168 | (0.6) | 28003 | (99.4)
Total (1061) 580 | 1) | 27591 | (979)

326
16
74
82
28
26
156
482

(12) | 25822 | (98.8) | 0.3 14.84 12.64 14.8%
04) | 26032 | (996) | 0.00 6.87 446 349%
03) | 26074 | (99.7) | 0.04 3.87 2.85 26.5%
03) | 26066 | (99.7) | 0.00 1.84 313 +69.8%
01) | 26120 | 999) | 078 099 1.09 10.2%
1) | 26122 | (999) | 053 117 099 15.2%
06) | 25992 | (994) | 099 6.00 599 -0.16%
(1.8) | 25666 | (982) | 0.07 21.03 18.79 10.6%

The main causes of death showed few changes between
the three year periods. In the subgroup of preventable deaths
due to adequate care to women during pregnancy, short-
term gestational disorders and low birth weight (P07) presented
the highest proportion in both trienniums, followed by newborn
respiratory distress syndrome (P22.0) and maternal complications
of pregnancy affecting the fetus or newborn (P01) (Figure 2).

For the subgroup of deaths preventable by appropriate
newborn care, perinatal period-specific infections (P35 to
P39.9 except P35.0 andP353) and perinatal-period-specific
respiratory disorders (P22.1, P22.8, P22.9, P23, P25, P27, P28)

DOI: 10.5935/1415-2762.20190094

were the leading causes of death in the two trienniums. From
2012, the other disorders originating in the perinatal period
(P90 to P96.8) occupied the third highest proportion of
mortality (11.3%) in this grouping (Figure 2).

In the subgroup of preventable deaths due to adequate
actions of care to women in childbirth, the highlights were
deaths due to intrauterine hypoxia and asphyxia at birth (P20,
P21) and neonatal aspiration (P24, except for P24.3). In the
second triennium, deaths secondary to childbirth trauma
(P10 to P15) accounted for 11.9% of the total causes in this
subgroup (Figure 2).
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Avoidable causes due to adequate care to the woman during pregnancy (N=226)

2009-2011 (n=142)

2012-2014 (n=84)

Disorders related to short-term pregnancy and low birth weight

—Disorders related to short-term pregnancy and low birth weight

(P02.4 to P02.6)

64,1% 44,0%
(PO7) 170 (P0O7) ,0%
Respiratory anguish syndrome in the newborn (P22.0) 21,1% Respiratory anguish syndrome in the newborn (P22.0) 22,6%
Maternal complications of pregnancy affecting the fetus or the 63% 1 Maternal complications of pregnancy affecting the fetus or the 13.1%
newborn (P01) ! newborn (P01) !
Maternal conditions affecting the fetus or the newborn 21 [ Maternal conditions affecting the fetus or the newborn 6.0%
(PO, PO4) o (P00, P04) e
o 7
:sin:nor:l.tjlr?ijaliiec?nsT;;;.tshfofS;l;SBjr of the newborn due to 2,1% Pulmonary hemorrhage originated in the perinatal period (P26) 6,0%
Necrotizing enterocolitis of the fetus and of the newborn (P77) | 1,4% . |[Necrotizing enterocolitis of the fetus and of the newborn (P77) 3,6%
Fetus and newborn affected by placenta and membranes 14% b ’ Hemolytic diseases of the fetus or of the newborn due to 1.2%
complications (P02.2, P02.3, P02.7, P02.8, P02.9) i isoimmunization (P55.8 to P57.9) e
“|Fet d b ffected by pl ta and bi
Pulmonary hemorrhage originated in the perinatal period (P26) | 1,4% cgr::)Iiacr;ti;]::I(P%r;;, Peoczz, pé;;,csgzé;lo:;? ranes 1,2%
Non-traumatic intracranial hemorrhage of the fetus and of the 00% Non-traumatic intracranial hemorrhage of the fetus and of the 12%
newborn (P52) e newborn (P52) e
Rh and ABO isoimmunization of the fetus or of the newborn —— Rh and ABO isoimmunization of the fetus or of the newborn
0,0% 1,2%
(P55.0, P55.1) o (P55.0, PS5.1) e
Avoidable causes due to adequate care to the newborn (N=133)
2009-2011 (n=80) 2012-2014 (n=53)
Specific infections of the perinatal period (P35 to P39.9, except 62 5% —Specific infections of the perinatal period (P35 to P39.9, except 56.6%
P35.0 and P35.3) o7 P35.0 and P35.3) o
Specific respiratory disorders of the perinatal period (P22.1, 17 5% | Specific respiratory disorders of the perinatal period (P22.1, 15.1%
P22.8, P22.9, P23, P25, P27, P28) o7 P22.8, P22.9, P23, P25, P27, P28) "
. her di = th - Toeriod (P
Other perinatal jaundices (PS8, PS9) 5,0% | S;Geg)dlsorders originated in the perinatal period (P90 to 11,3%
Conditions compromising the tegument and the thermal o : . . X o
regulation of the newborn (P80 a P83) 3,8% Other perinatal jaundices (P58, P59) 7,5%
Hematologic disorders of the newborn (P60, P61) 3,8% fﬁ:cr:z\fvzzr:np?xgyae:g;mne and metabolic disorders and of 5,7%
|Conditions compromising the tegument and the thermal
0, 0,
Neonatal hemorrhage (P50 a P54) 2,5% .. |regulation of the newborn (P80 a P83) 3,8%
f::cr:z\fvt’eor::?s;yae:;i:)crlne and metabolic disorders and of 2.5% Neonatal hemorrhage (P50 a P54) 0,0%
S;geg)d'sorders originated in the perinatal period (P90 to 1,3% Hematologic disorders of the newborn (P60, P61) 0,0%
Digestive tract disorders of the newborn (P75, P78) 1,3% Digestive tract disorders of the newborn (P75, P78) 0,0%
Avoidable causes due to adequate care to the woman during childbirth (N=97)
2009-2011 (n=38) 2012-2014 (n=59)
Intrauterine hypoxia and asphyxia at birth (P20, P21) 47,4% Intrauterine hypoxia and asphyxia at birth (P20, P21) 37,3%
Neonatal aspiration (P24, except P24.3) 39,5% Neonatal aspiration (P24, except P24.3) 33,9%
Fetus and newborn affected by conditions of the umbilical cord 5 3% Other complications of labor or childbirth affecting the 11.9%
(P02.4 to P02.6) =R newborn (P03) =
Placenta praevia and premature detachment of the placenta Placenta praevia and premature detachment of the placenta
5,3% 6,8%
(P02.0 to P02.1) 7 |/ |(P02.0 to P02.1) o0
Szcvebroic:‘ng(ljlgjtlons of labor or childbirth affecting the 2.6% Childbirth trauma (P10 to P15) 6,8%
Childbirth trauma (P10 to P15) 0,0% Fetus and newborn affected by conditions of the umbilical cord 2.9%

Figure 2 - Death cuases in the main avoidability groupings. Vale do Jequitinhonha, 2009-2011 and 2012-2014 trienniums.

The comparison of preventable and unavoidable child
mortality according to social vulnerability ratings showed
higher proportion of preventable deaths in the most
vulnerable population (p=0.00). During the study period, the
population with the highest SVI had a rate of 14.8 preventable
deaths per thousand LBs, while in the population with the

DOI: 10.5935/1415-2762.20190094

lowest SVI this rate was estimated at 11.4 preventable deaths

per thousand LBs (Table 2).

Regarding the deaths classified as not clearly preventable,
there was no significant difference in occurrences between

the most and least vulnerable municipalities (Table 2).
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Table 2 - Child mortality corrected according to avoidability criteria and social vulnerability strata. Vale do Jequitinhonha, MG, 2009 to 2014

Avoidable causes (738) 523 | (15) 34916 (985) 14.76 215 | (1) 18665 (98.9) 11.39 0.00
Not clearly avoidable (324) 208 | (0.6) 35231 (99.4) 5.87 16 | (06) 18764 (99:4) 614 0.69
DISCUSSION . . 4
childcare consultations, preventable deaths due to actions
Overall infant mortality in Vale do Jequitinhonha that are performed during pregnancy and the newborn are

decreased over the study period, but is still considered
high and, according to the avoidability criteria, presented a
percentage of preventable deaths close to 70%. The groups of
causes sensitive to adequate care to women during pregnancy
and the newborn stood out, with the highest proportions
throughout the period despite the reduction between the
trienniums and at delivery, which showed a significant increase
over the analyzed years.

The data shown here, as well as the high percentages of
preventable deaths already reported in the country,®™ suggest
problems in access and quality of care provided by the Brazilian
health services. The very concept of deaths from preventable
causes refers to failures of maternal and child health care
resources, as such occurrences are considered “sentinel events”
that could be prevented if such services functioned properly.?

The reduction in child deaths in the municipalities of Vale
do Jequitinhonha during the analyzed period may have been
influenced by the expansion of primary care and, consequently,
of elementary services for following up prenatal and child
care.* However, the prevalence of preventable child deaths in
municipalities with favorable provision of basic services seems
to signal the need to strengthen the quality of primary care,
as well as to better integrate health care levels through the
implementation of health care routines for the risk delivery
from prenatal care to hospital care.”

Despite having shown significant reductions between the
three year periods analyzed, preventable deaths due to adequate
actions of care to women during pregnancy and the newborn
were the most prevalent, corresponding to 29.1% and 171%,
respectively, of the total number of child deaths. In the central
region of Minas Gerais, the subgroup of preventable causes of
child deaths related to health care during pregnancy presented
larger proportions and smaller reduction when compared to
the other subgroups, between 1999 and 2011. In Espirito Santo,
the subgroup of preventable deaths due to adequate care for
the newborn was predominant among deaths classified as
preventable in the period between 2006-2013.2

Our results show that, even with the increased access
to primary health care and, consequently, to prenatal and
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highlighted. Among the death causes, disorders related to low
weight, prematurity and perinatal period were predominant in
Vale do Jequitinhonha. In fact, low birth weight and prematurity
are determinants strongly associated with infant deaths and
may explain most of them.#™

It is noticed that, besides access, also the quality of health
care needs to be urgently reviewed.® Some studies evaluating
the quality of prenatal care in the country show that issues
such as the beginning of prenatal care and the performance
of basic procedures recommended by the Ministry of Health
are flawed in several regions of the country, especially in certain
economically and socially disadvantaged population groups.”'®

The significant increase of 71.3% in deaths reducible by
adequate care to women in childbirth is extremely worrying,
when it comes to a country where the deliveries occur
predominantly in hospital institutions.”” The Brazilian results
are, in fact, unsatisfactory compared to other countries
where deliveries in health facilities have shown a protective
effect against mortality, especially neonatal®”' and among
disadvantaged women with obstetric complications.””

Specifically in Vale do Jequitinhonha, hospital institutions
that provide childbirth and birth care have severe weaknesses
of human, physical and material resources, as well as of clinical
practices during the parturition process, when considering the
recommendations and norms of the Ministry of Health for
the operation of such services.?® In this scenario, our results
pointed to the predominance of causes of death related to the
occurrence of intrauterine hypoxia, asphyxia at birth, neonatal
aspiration and birth trauma.

Obsolete and iatrogenic practices, in addition to stressful
situations to parturients, still negatively impact Brazilian
perinatal outcomes.” The qualification of childbirth and birth
care therefore deserves to be pointed out as a fundamental
strategy for improving survival and also the quality of life in
Brazilian childhood!

The health care network should ensure urgent care for
women in labor, as well as care with the appropriate level of
complexity for atrisk newborns. However, the pilgrimage of
pregnant women to childbirth, as well as the birth of low-
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weight children in hospitals without a neonatal intensive care
unit are care markers that show weaknesses in the Brazilian
perinatal care system.” Although the coverage of childbirth
care is practically universal, the lack of linkage of pregnant
women to a maternity ward represents an important risk
factor for child mortality in smaller Brazilian cities and a large
contingent of rural residents.®

Health services tend to be concentrated in urban, capital
and central areas, culminating in disparities in the provision of
skilled care and lack of integration with primary health care
compared to the more vulnerable and peripheral rural regions.*
Thus, there is an inverse relationship between the population
size of the municipalities and the need for inter-municipal
displacement for childbirth care, with attempts to seek
childbirth care more prevalent in smaller and poorer cities.*

The highest proportion of preventable child deaths in the
population with the worst social vulnerability index shown
here endorses the problem of inequality. In general, the poorest
population is concentrated in areas marked by deficiencies in
infrastructure and basic services that have a negative effect
on health.® In fact, socioeconomic and environmental factors
impact child mortality outcomes in different locations and
countries, showing that reducing mortality as a public health
problem is related to reducing inequalities.?>%°

In recent years, relevant initiatives were developed to
improve the quality of care for pregnant women and access
to childbirth care in Brazil, such as the priority actions to
expand prenatal coverage and better link between outpatient
and outpatient care services described in Prenatal and Birth
Humanization Program (Programa de Humanizagio no
Pré-Natal e Nascimento, PHPN).?” Also noteworthy are the
strategies proposed by the Stork Network aimed at changing
the model of childbirth care through multiprofessional teams,
including obstetric nursing, the use of protocols and the
monitoring of indicators of services with financing conditioned
to reaching goals.”

Prenatal follow-up until delivery time, including the
definition of a referral maternity for at-risk pregnant women,
is a key aspect of maternal and child health care.”” In addition,
qualification of care, especially in the hospital environment at
birth, has already been identified as a priority for reducing child
mortality in Brazil® Even in countries with lower mortality
rates, a better management of birth care and intrapartum
neonatal events has been shown to be effective in reducing
neonatal deaths.?®

However, the challenge of securing access to the best care
practices available to pregnant women, as well as reducing the
gap between childbirth care practices and evidence-based
recommendations persists in the country.”
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In the case of a study using secondary data, it is important
to mention that there are restrictions regarding sub-
registrations and non-specific registrations in the MIS and LBIS
bases, although techniques have been applied to minimize
these problems. However, this limits the analyses that can be
performed in the study.

CONCLUSIONS

The results of this study indicate a reduction in the
avoidable infant mortality rate, but highlighted the importance
of the causes related to health care during pregnancy, childbirth
and newborns in the municipalities of Vale do Jequitinhonha,
Minas Gerais. In addition, a large proportion of preventable
deaths persist in relation to total child deaths, especially in the
most vulnerable population.

The occurrence of preventable infant deaths is attributed
to problems in access to and quality of care provided by the
Brazilian health services, so such surveys are critical for assessing
health status in locations recognized for their worst indicators,
as well as for developing corrective measures that are focused
on priority groups. Further advances in reducing child mortality
depend on the consolidation of a better integrated perinatal
network at all levels of complexity, as well as improvements in
the living conditions of the populations.
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