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ABSTRACT

Objective: To analyze the determinants associated with neonatal mortality in a
municipality in the Zona da Mata of Pernambuco state. Method: Cross-sectional and
analytical study, carried out in the city of Vitéria de Santo Antdo, Pernambuco. All child
deaths reported by the municipality to the Brazilian Mortality Information System
between 2011 and 2018 were analyzed. Data were categorized and organized in three
dimensions to be subjected to descriptive, bivariate statistics and hierarchical Poisson
regression with robust variance. Prevalence ratios were estimated, considering variables
with p <0.05 as significant. Results: The determinants associated with neonatal death
were: caesarean delivery (PR 0.83; 95% CI 0.75-0.92), birth in the city itself (PR 1.12;
95% CI 1.01-1.25), newborn brown and black race/skin color (PR 1.13; 95% CI 1.00-
1.29), prematurity (PR 1.88; 95% CI 1.79-1.97), and Apgar score <7 in the fifth minute
(PR 1.74;95% CI 1.67-1.82). Conclusion: Biological characteristics such as brown and
black race/skin color, prematurity, and Apgar score <7 in the 5th minute after birth, as
well as access to health services, such as being born in the municipality itself and not
being born by caesarean delivery, were determinants associated with neonatal mortality.

DESCRIPTORS

Infant Mortality; Risk Factors; Neonatal Nursing; Pediatric Nursing; Information
Systems.
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Determinants of neonatal mortality in a municipality of the Zona da Mata in Pernambuco

INTRODUCTION

'The Child Mortality Rate (CMT) is a relevant indicator
used to measure the quality of life of a population, especially
regarding maternal and child health care®. Child mortality
and its neonatal and post-neonatal components are associated
with a number of socioeconomic, behavioral, and biological
risk factors, which are integrated and establish a hierarchical
determination of death®.

Although of unequal occurrence in different parts of the
world, deaths of children under one year of age have shown
a substantial decrease on a global scale, consistent with the
recent progresses in social conditions and health services®.
Data from the United Nations Children’s Fund (Unicef)
® indicate that the neonatal mortality rate declined to 18
deaths per 1,000 live births in 2018, from 37 in 1990, and
31 in 2000. The global number of neonatal deaths decreased
from 5.0 million in 1990 to 2.5 million in 2018.

Despite the reduction in rates, current trends predict that
about 52 million children under 5 years will die between 2019
and 2030. Almost half of these deaths among children under 5
will be of newborns, but they can be prevented by improving
the quality of prenatal care and specialized care during labor,
delivery, and in the post-natal period for mothers and babies™?.

'The significant decrease in CMR was essentially due to
the pattern of reduction in the post-neonatal component,
which refers to deaths from the 28th to the 364th day of life.
Preventive strategies such as vaccination and breastfeeding
proved to be effective in facing this problem®.

In contrast, the neonatal component, which comprises
deaths from birth to the 27th day of life, is still a global
challenge, because it is difficult to be reduced as it is directly
linked to maternal and antenatal, peripartum, and delivery
care conditions!”. The number of preventable deaths in this
period reaches almost 45%, mainly in the first week of life®.
Fighting this phenomenon is still a major obstacle for devel-
oping nations, such as Brazil®.

In Brazil, neonatal deaths accounted for 70% of the total
child deaths in 2015®, with a greater concentration in the
Northeast Region (38.3%)® and a lower number of deaths in
the Central-West (5.0%)® and South (6.9%) regions®. Most
neonatal deaths in the Northeast occurred in the State of
Pernambuco, which accounted for more than 60% of the total
child deaths in this age group"®. Much of the responsibility
for facing neonatal mortality has fallen on municipalities,
which shall take a leading role in the implementation of
public health policies"".

'The planning of actions making up public policies for
maternal and child care shall be aligned, among other issues,
with socioeconomic, behavioral, care, and biological factors
associated with neonatal death. The multi-causality of neona-
tal deaths can be systematized according to the hierarchical
model"?, which was one of the first models to investigate the
level of association between neonatal mortality and socio-
economic determinants.

'The discussion about health determinants and constraints
associated with neonatal death can contribute to the planning
of health promotion actions in this region and, consequently,

to the improvement of the newborn’s survival conditions.
Thus, the study aimed to analyze the determinants associ-
ated with neonatal mortality in a municipality in the Zona
da Mata region of Pernambuco.

METHOD

STUDY TYPE

Analytical and cross-sectional study.

LocaL

'The study was conducted in the municipality of Vitéria
de Santo Antio, the most populous city in the Zona da Mata
of the state of Pernambuco. With an estimated population
of 137,915 inhabitants for 2018, the municipality is part of
the state hospital reference system for the care of high-risk
pregnant women, receiving women and newborns from 22
other surrounding municipalities, and being a reference in
health care for this segment of the population.

PoruLATION

'The study population consisted of the infant death records
of children under one year of age reported in the municipality.
'The sample included child deaths taking place between 2011
and 2018.This time frame was selected due to the change, in
2011, of the content of the Death Certificate (DC), which
was updated to include more detailed information.

All deaths of children of women living in the municipal-
ity of Vitéria de Santo Antio were included in the research.
Duplicate cases were excluded and counted only once.

DATA COLLECTION

Data were obtained in April 2019 at the Epidemiological
Surveillance Sector of the Municipal Health Department
of Vitéria de Santo Antdo. Secondary data from the
Mortality Information System (Sistema de Informagdes
sobre Mortalidade — SIM) and the Live Birth Information
System (Sistema de Informagées sobre Nascidos Vivos —
SINASC) were used, entered through information contained
in the DC and in the Certificate of Live Births (CLB),
respectively. To improve the quality of the data in terms of
completeness and reliability of the variables studied, the SIM
and SINASC databases were combined'?.

First, to start the linkage of SIM and SINASC, a unifying
variable was identified, namely, the CLB number; then the
lookup and reference functions provided in the Microsoft®
Office Excel 2010 software were used.

For the unpaired information in this phase, and to
recover incomplete records by identifying a pair of informa-
tion belonging to the same individual, automated routines
(standardization, relationship, and combination of files) were
used, based on common fields in the two databases. For this
purpose, the multi-step strategy was adopted, associated with
a manual review of doubtful pairs, whose blocking fields used
in the first search were: mother’s name and date of birth
and child’s sex. During the comparison, one chose to revise
the mother’s name and the child’s birth date. For decision
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purposes, in the phase of manual inspection of the pairs,
the variables analyzed were the mother’s home address, the

child’s death date, and the year of birth.

DATA ANALYSIS AND PROCESSING

The study adopted neonatal death of newborns younger
than 28 days as a dependent variable, in a dichotomous
format (yes/no). The explanatory variables were grouped
into three hierarchical levels, according to the adaptation
of the conceptual model by Mosley and Chen"® proposed
by Garcia, Fernandes and Traebert"® (Figure 1). SIM and

SINASC variables related to each hierarchical dimension
were selected. The selection took place according to the
clinical relevance for the investigation of neonatal death
and complete filling out of the CLB and DC information
contained in the database.

Based on the aforementioned conceptual model, the
determinants associated with neonatal mortality are strati-
fied in three dimensions, the most distal consisting of socio-
economic characteristics, the intermediate one consisting of
maternal behaviors and care aspects, and the proximal one
formed by biological factors.

Maternal level of education
Marital status

Maternal occupation

Prenatal visits

Beginning of prenatal care in the 1% trimester
Place of birth

I'ype of delhwery

Induced labor

Parity

Apgar scores

[ NEONATAL MORTALITY ]

Proximal Birth weight
Dimension :
Brlon Prematunty
factors » | <o

Congenital anomaly
Type of pregnancy
Maternal age

Maternal and newborn race/color of skin

Source: Mosley and Chen'? adapted from Garcia, Fernandes and Traebert.

Figure 1 - Hierarchical model for causal effects to assess the determinants associated with neonatal death.

Data were entered into the Microsoft® Office Excel
2010 software and, after typing validation by peers, statisti-
cal analysis was performed using the IBM Statistical Package
for the Social Sciences IBM SPSS), version 21.0.

'The bivariate analysis was used to investigate the associa-
tion between the outcome variable and determinants, through
the Chi-square test and, when the assumptions of this test
did not allow its application, Fisher’s Exact test was used,
with statistical significance of 5%. The variables presenting
p < 0.20 in this step were selected for multivariate analysis,
according to the grouping of independent variables in the
adapted hierarchical model.

Poisson regression model with robust variance was used
to investigate the association of explanatory variables in
the determination of neonatal death through the backward

method. No variable of the distal dimension was included in
the multivariate model. The variables were added based on the
magnitude of association with neonatal death, as determined
by the hierarchical model, and those with the highest p-value
were excluded until all of them finally presented p <0.05 at
each level. Initially, the variables of the intermediate dimen-
sion (type of delivery, number of prenatal visits, beginning
of prenatal care in the first trimester, and birth in another
municipality) were incorporated into the model, with those
showing higher p-value being progressively excluded until
all of them presented a p value <0.05.

Two variables of the intermediate dimension (type of
delivery and birth in another municipality) were kept in the
model and five variables of the proximal dimension (newborn
race/skin color, prematurity, birth weight, and Apgar scores
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Rev Esc Enferm USP - 2021;55:e03726 3



Determinants of neonatal mortality in a municipality of the Zona da Mata in Pernambuco

in the 1st and 5th minutes) were added, with those with
higher p-value being excluded until all finally presented
values of p <0.05. Five variables made up the final model
(type of delivery, place of birth, newborn race/skin color,
prematurity, and Apgar score at the 5th minute). Variables
with p <0.05 in each dimension were considered significant.
Statistical significance was determined by the Wald test, with
adjusted prevalence ratios and respective 95% confidence
intervals being estimated.

ETHICAL ASPECTS
'The research followed the fundamental ethical principles

for the development of studies involving human beings,
complying with the postulates of Resolution no. 466/2012,
of the Brazilian Health Council, being approved by the
Research Ethics Committee of the Universidade Federal
de Pernambuco in 2019, Report no. 3.991.887.

RESULTS

Between 2011 and 2018, 16,454 births were registered
in the municipality of Vitéria de Santo Antdo — PE and
164 child deaths were reported, with 108 deaths occurring
in the neonatal period (65.9%). In this study, the weighted
neonatal mortality rate for the sample was 6.6 per one thou-
sand live births.

Among children deaths, 25.0% of mothers were less than
19 years old, with less than 8 years of schooling (47.5%), and

half the sample did not live with their partners. Regarding
the characteristics of the newborns, 57.3% were men and
76.2% were brown/black. The type of birth was vaginal in
54.3% and occurred in the municipality of the study. In this
research, the municipality under analysis, despite presenting
itself as a reference in maternal and child care for surrounding
municipalities, redirected the assistance to labor of 42.7% of
parturients to other cities.

"The average length of pregnancy in cases of child deaths
was 32 + 13 weeks (minimum of 19 and maximum of 43
weeks), with prevalence of premature newborns (62.8%). The
average birth weight was 1,517 grams * 2,140 (minimum
300 and maximum 4,180 grams), with a higher frequency
of low birth weight infants (less than 2,500 grams), which
corresponded to 66.5% of the sample.

Table 1 shows the association between the blocks of
variables in the hierarchical model. After the crossings, seven
variables showed an association with neonatal mortality,
two of which were from the intermediate dimension (type
of delivery and number of prenatal consultations) and five
from the proximal dimension (newborn race/skin color, pre-
maturity, birth weight, and Apgar score in the 1st and 5th
minutes). The variables corresponding to the place of birth
and the beginning of prenatal care in the first semester, pres-
ent in the intermediate level of the model, were selected for
the multivariate analysis as they presented p<0.20 in the
bivariate analysis.

Table 1 - Neonatal mortality according to determinants of the distal, intermediate, and proximal dimensions in Vitéria de Santo Antao

from 2011 to 2018 — Recife, PE, Brazil, 2020.

Neonatal Death

Variables p-Value
Yes No

Distal Dimension — Socioeconomic factors
Maternal level of education
<8 years 47 (62.7%) 28 (37.3%)

0.683"
> 8 years 52 (65.8%) 27 (34.2%)
Mother’s marital status
No partner 51(63.8%) 29 (36.3%)

0.660'
With a partner 51 (67.1%) 25 (32.9%)
Occupation (outside work)
Yes 39 (67.2%) 19 (32.8%)

0.750'
No 68 (64.8%) 37 (35.2%)
Intermediate Dimension — Behavioral factors and use of services
Type of delivery
Caesarean 39 (52.7%) 35 (47.3%)

0.002'
Vaginal 68 (76.4%) 21 (23.6%)
Induced labor
Yes 6 (54.5%) 5 (45.5%)

0.518%
No 96 (65.8%) 50 (34.2%)
Parity
Primiparous 24 (68.6%) 11 (31.4%)

0.722"
Multiparous 83 (65.4%) 44 (34.6%)

continue...
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...continuation

Neonatal Death

Variables p-Value
Yes No

Number of prenatal consultations
Inadequate (<7) 78 (69.6%) 34 (30.4%) 0.012'
Adequate (> 7) 19 (47.5%) 21 (52.5%) )
Beginning of prenatal care in the 1st trimester
Yes 66 (61.1%) 42 (38.9%)

0.157"
No 26 (74.3%) 9 (25.7%)
Place of birth
Vitdria de Santo Antao 51 (58.6%) 36 (41.4%)

0.063'
Other municipalities 51 (72.9%) 19 (27.1%)
Proximal Dimension - Biological Factors
Maternal age
<19 years 27 (65.9%) 14 (34.1%)

1.000'
> 19 years 81 (65.9%) 42 (34.1%)
Maternal race/skin color
Brown/Black 14 (60.9%) 9 (39.1%)

0.622'
White 88 (66.2%) 45 (33.8%)
Type of pregnancy
Single 101 (66.0%) 52 (34.0%)

0.737?
Twins 6 (60.0%) 4 (40.0%)
Newborn sex
Male 64 (68.1%) 30 (31.9%)

0.485'
Female 44 (62.9%) 26 (37.1%)
Newborn race/skin color
White 14 (43.8%) 18 (56.3%)

0.003'
Brown/Black 90 (72.0%) 35 (28.0%)
Congenital anomaly
Yes 17 (73.9%) 6 (26.1%)

0.374"
No 85 (64.4%) 47 (35.6%)
Prematurity (<37 weeks)
Yes 77 (74.8%) 26 (25.2%)

0.001'
No 29 (49.2%) 30 (50.8%)
Birth weight
<2,500 grams 84 (77.1%) 25 (22.9%)

<0.001'
> 2,500 grams 28 (43.6%) 14 (56.4%)
Apgar score in the 1st minute
<7 67 (82.7%) 14 (17.3%)

<0.001'
>7 32 (45.1%) 39 (64.9%)
Apgar score in the 5th minute
<7 46 (92.0%) 4 (8.0%)

<0.001'
>7 53 (52.0%) 49 (48.0%)

! Chi-square test. > Fisher’s exact test.

In the final model, variables of the intermediate and
proximal dimensions remained (Table 2). In the interme-
diate dimension, it was observed that the type of delivery
and the place of birth were associated with a higher prob-
ability of neonatal death (PR = 0.83 and 1.12 respec-
tively). However, the type of delivery variable is inversely
proportional to neonatal death. Thus, having been born

via cesarean delivery decreased the prevalence of neonatal
death when compared to children born via vaginal delivery
(PR =0.83).In the proximal dimension, the variables race/
brown skin color/black skin color (PR = 1.13), prematu-
rity (PR = 1.88), and Apgar score lower than 7 in the 5th
minute of life (PR = 1.74) were determinants associated
with neonatal mortality.
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Table 2 — Determinants of the intermediate and proximal dimen-
sions of neonatal mortality in Vitéria de Santo Antao from 2011
to 2018 — Recife, PE, Brazil, 2020.

Determinants PR 95%Cl p-Value'

Intermediate Dimension — Behavioral

factors and use of services

Type of delivery 0.001
Caesarean 0.75-0.92
Vaginal 1 -
Place of birth 0.032

Vitéria de Santo Antao 1.01-1.25

Other municipalities 1 -

Proximal Dimension — Biological Factors
Newborn race/skin color 0.035

Brown/Black 1.13 1.00-1.29
White 1 -
Prematurity (<37 weeks) 0.016
Yes 1.88 1.79-1.97
No 1 -
Apgar score in the 5th minute <0.001
<7 1.74 1.67-1.82
>7 1 -

" Wald test.

DISCUSSION

In this research, neonates born via vaginal delivery, whose
mothers gave birth in the municipality of the study, classified
as brown/black, premature, and with an Apgar score below
7 in the fifth minute of life had a greater association with
death in the first 27 days of life. The set of determinants of
neonatal death after birth is complex and its impact needs
to be continuously studied, because this condition is mul-
ticausal, linked to a number of socioeconomic, behavioral,
and biological risk factors®.

Causality from biological factors is determinant in the
incidence of death throughout the first year of life. However,
maternal and child care and its association with social health
determinants and constraints influence not only the number
of these notifications, but also the access to qualified care
services to attend this profile of users?.

In this study, the variables related to socioeconomic fac-
tors such as education, marital status, and maternal occupa-
tion, present at the most distal level of the hierarchical model,
did not show a statistical association with neonatal death.
These variables are related to the condition of social vulner-
ability to which the mother and the newborn are exposed,
interfering with the access to services that ensure early pre-
vention, diagnosis, and treatment of the main conditions
involved in the causality of neonatal death!®.

At the intermediate level, the statistical association among
neonatal death, behavioral factors, and the use of health services
was found in the bivariate analysis and in the multiple model
for the variables type of delivery and place of birth. It was
found that caesarean delivery showed an inversely proportional

relationship to neonatal death in this population, in disagree-
ment with what has been published in the literature®'”.

Caesarean delivery with medical indication can be con-
figured as a protective factor for death in the neonatal period,
especially in situations of obstetric emergencies and in those
of extreme risk to the newborn’s vitality. However, the low
quality of obstetric care alone or associated with mistakes
in the indication of the mode of delivery, especially when in
natural births, can expose newborns to anoxia, increasing the
need for surgical intervention in low-risk births!®!?. In this
study, 62.8% of neonates were premature, who could, through
surgical intervention, benefit from faster neonatal care.

As for the place of birth, it was observed that neonates
from the municipality under study had a higher prevalence
of neonatal death when compared to other municipalities.
As a professional who deals directly with care at all levels
of health care, nurses shall work aiming to reach univer-
sal coverage of essential services and to articulate this with
maternal and child services to minimize the pilgrimage of
pregnant women in search for the place of delivery and its
consequences on their health and that of the newborn®.

In this case, it is inferred that the regionalization of
childbirth assistance contributes to access to technological
devices and human resources, favoring neonatal survival@b.
In medium-sized municipalities in the Northeast, such as
Vitéria de Santo Antio, the structure of maternity hospitals
has been identified as an element of concern in what regards
emergency care for newborns, a circumstance that might
directly reflect on neonatal mortality@?.

Assistance activities in maternity hospitals shall be carried
out by specialists, and shall be equal throughout the territory,
which is not the case in many facilities in the Northeast
region®, where services are concentrated in urban areas.
Professional qualification and adequacy of health services
for maternal and child care reduce the occurrence of unfa-
vorable results for the newborn®. The lack of organization
regarding the delivery and birth care network, incorporation
of scientific evidence into the work processes, structure and
supply in hospitals is considered an important barrier to
obstetric and neonatal care.

Prenatal care and the conduction of good-quality childbirth
are actions nurses can take to face and reduce neonatal mortality
rates. Although the number of prenatal consultations was not
included in the final model, the low number of consultations
during the pregnancy cycle is associated with a negative child
health outcome, as it reflects the inadequacy in health service
coverage!"?¥. Prenatal care, one of the activities developed by
nurses in the Family Health Strategy, is recognized as a safe
practice for maternal and child health, capable of preventing
the determinants associated with neonatal death.

In the proximal dimension, the variable race/brown/black
skin color was thirteen times more associated with neonatal
death in the municipality studied. Issues related to ethnic-
racial inequality reveal disparities that still exist within the
various social segments, showing the need for investments in
basic social sectors®-2%. The brown or black color accounted
for 79.6% of the study sample, a finding also present in other
investigations that, massively, reveal higher values of Child
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Mortality Rate (CMT) in black, brown, and indigenous
children, even after statistical adjustments for covariates,
such as low weight and socioeconomic status!’-27-2%).

The neonate gestational age was also identified as an
association factor with death in this study. In the population
studied, most neonates were less than 37 weeks of gestational
age, with emphasis on newborns with less than 28 weeks of
gestation, a group identified by the literature as having the
greatest association with early infant death®**.

Apgar score, which quantifies the vitality conditions of
the child’s birth, has a strong association with early infant
death('%39 In this study, an Apgar score below 7 was found
in the first minute in 53.3% of infant deaths. Apgar results
work as an excellent prognostic marker for mortality from
perinatal asphyxia®", a condition that contributes signifi-
cantly to early infant death®?.

Although the number of deaths in children under 1 year
has decreased in the last three decades in Brazil, in some
municipalities in the Northeast the percentage of deaths
is still far from what is recommended by the Ministry of
Health. The investigation of these deaths is, in most cases,
associated with maternal causes, making it difficult to carry
out studies focused on the age group of children under 27
days. Thus, due to the availability of updated municipal data-

bases, the main limitations of the study are those inherent to

RESUMO

research using secondary databases. In addition, the informa-
tion presented herein should be viewed with consideration
for other socioeconomic and cultural realities that directly
influence the birth process. Although the municipality of
the study is part of the state network of care for labor and
delivery, the need for further studies that also consider other
locations is highlighted.

One believes that this study could contribute to the
knowledge of the factors associated with neonatal death
and support the planning of actions aimed at improving
health care for the woman and the newborn, resulting in a
reduction in neonatal mortality rates.

CONCLUSION

Neonatal mortality was determined by factors such as:
type of delivery, place of birth, brown/black newborn race/
skin color, prematurity, and Apgar score <7 at the 5th minute
of life. The results show that neonatal deaths are related to
biological characteristics and access to health services. Given
this context, health professionals and managers can use the
information available in their bases for situational mapping
and planning of health intervention actions with a greater
emphasis on good care practices in childbirth, aiming to reach
government proposals for infant and neonatal mortality rates
control in its territory.

Objetivo: Analisar os determinantes associados 2 mortalidade neonatal em um municipio da Zona da Mata pernambucana. Método:
Estudo transversal e analitico, realizado em Vitéria de Santo Antdo, Pernambuco. Foram analisados todos os ébitos infantis notificados
pelo municipio no Sistema de Informacio sobre Mortalidade entre os anos de 2011 a 2018. Os dados foram categorizados e organizados
em trés dimensdes para serem submetidos 4 estatistica descritiva, bivariada e regressio de Poisson hierarquizada com varidncia robusta.
Foram estimadas as razdes de prevaléncia, considerando-se como significantes varidveis com p<0,05. Resultados: Os determinantes
associados ao 6bito neonatal foram: parto cesireo (RP 0,83; IC95% 0,75-0,92), nascimento no préprio municipio (RP 1,12; IC95%
1,01-1,25), raga/cor do recém-nascido parda e preta (RP 1,13; IC95% 1,00-1,29), prematuridade (RP 1,88; 1C95% 1,79-1,97) e Escore
de Apgar < 7 no quinto minuto (RP 1,74; 1C95%1,67-1,82). Conclusio: Caracteristicas biolégicas como raga/cor parda e preta,
prematuridade e Escore de Apgar < 7 no 5° minuto apés o nascimento, bem como o acesso aos servi¢os de satide, como nascer no préprio
municipio e nio nascer de parto cesdreo, foram determinantes associados a2 mortalidade neonatal.

DESCRITORES
Mortalidade Infantil; Fatores de Risco; Enfermagem Neonatal; Enfermagem Pedidtrica; Sistemas de Informagio.

RESUMEN

Objetivo: Analizar los determinantes asociados a la mortalidad neonatal en un municipio de la Zona da Mata de Pernambuco.
Meétodo: Estudio transversal y analitico, realizado en Vitéria de Santo Antdo, Pernambuco. Todas las muertes infantiles reportadas
por el municipio en el Sistema de Informacién de Mortalidad entre 2011 y 2018 fueron analizadas. Los datos fueron categorizados
y organizados en tres dimensiones para ser sometidos a estadistica descriptiva, bivariada y regresién de Poisson con varianza robusta.
Razones de prevalencia fueron estimadas, considerando como significativas las variables con p <0.05. Resultados: Los determinantes
asociados a la muerte neonatal fueron: parto por cesirea (RP 0,83; IC 95% 0,75-0,92), nacimiento en la propia ciudad (RP 1,12; IC 95%
1,01-1,25), raza/color del recién nacido parda y negra. (RP 1,13; IC del 95% 1,00-1,29), prematuridad (RP 1,88; IC del 95% 1,79-1,97)
y puntuacién de Apgar <7 en el quinto minuto (RP 1,74; IC del 95% 1,67-1,82). Conclusién: Caracteristicas biolégicas como raza/
color parda y negra, prematuridad y puntaje de Apgar <7 en el 50 minuto posparto, asi como el acceso a servicios de salud, como nacer
en el propio municipio y no nacer por cesirea fueron determinantes asociados con la mortalidad neonatal.

DESCRIPTORES
Mortalidad Infantil; Factores de Riesgo; Enfermeria Neonatal; Enfermeria Pedidtrica; Sistemas de Informacién.
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