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ABSTRACT

The aim of  the study was to analyze the profile of  mothers and newborns who died in the early and late neonatal 
period. Descriptive, exploratory cross-sectional study that used secondary data obtained from the information 
systems of  mortality, births and hospital records of  mothers living in Cuiabá, who gave birth in 2010. We studied 
77 deaths, of  which 72.7% occurred in the early neonatal period. The early and late neonatal mortality rates were, 
respectively, 8.2, 6,0 and 2,2/1,000 live births. No difference was found in the profile of  mothers and newborns who 
died in the early or late neonatal period. Characteristics that prevailed among the neonatal deaths were less than 
7 prenatal visits, prematurity, low birth weight and Apgar score less than 7 at 1 minute. These results indicate the 
need for investment, especially in improving the quality of  prenatal care in the city.

Descriptors: Infant mortality. Risk factors. Live birth. Information systems. Nursing

RESUMO

O objetivo do estudo foi analisar o perfil das mães e dos recém-nascidos que foram a óbito no período neonatal precoce e tardio. Estudo 
descritivo-exploratório de corte transversal, que utilizou dados secundários obtidos dos sistemas de informação de mortalidade, de 
nascidos vivos e prontuários hospitalares de mães residentes em Cuiabá (MT), que deram à luz no ano de 2010. Foram estudados 
77 óbitos, sendo que 72,7% ocorreram no período neonatal precoce. Os coeficientes de mortalidade neonatal, precoce e tardio foram, 
respectivamente, 8,2, 6,0 e 2,2/1.000 nascidos vivos. Não se constatou diferença no perfil materno e dos recém-nascidos que foram 
a óbito no período neonatal precoce ou tardio. Características que prevaleceram entre os óbitos neonatais foram: realização de menos 
de 7 consultas pré-natais, prematuridade, baixo peso e Apgar menor que 7 no 1º minuto. Tais resultados indicam a necessidade 
de investimentos, especialmente na melhoria da qualidade da assistência pré-natal no município.

Descritores: Mortalidade infantil. Fatores de risco. Nascimento vivo. Sistemas de informação. Enfermagem.
Título: Óbito neonatal precoce e tardio: perfil das mães e dos recém-nascidos.

RESUMEN

El objetivo del estudio fue analizar el perfil de las madres y los recién nacidos que murieron en el período neonatal precoz y 
tardíamente. Estudio exploratorio descriptivo de corte transversal que utilizó datos secundarios obtenidos de los sistemas de 
información de mortalidad, nacimientos y los registros hospitalarios de las madres que viven en Cuiabá, que dieron la luz 
en 2010. Se estudiaron 77 muertes, el 72,7% se produjo en el período neonatal temprano. Las tasas de mortalidad neonatal, 
precoz y tardía, fueron, respectivamente 8,2, 6,0 y 2,2/1.000 nacidos vivos. No hubo diferencias en el perfil materno y de 
recién nacidos que murieron en el período neonatal temprano o más tarde. Características que prevalecieron entre las muertes 
neonatales fueron: se realizaron menos de 7 visitas prenatales, partos prematuros, bajo peso al nacer y la puntuación de Apgar 
inferior a  7 al 1 minuto. Estos resultados indican la necesidad de inversión, sobre todo en la mejora de la calidad de la atención 
prenatal en la ciudad.

Descriptores: Mortalidad infantil. Factores de riesgo. Nacimiento vivo. Sistemas de información. Enfermería.
Título: Muerte neonatal temprana y tardía: características de las madres y de los recién nacidos.
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INTRODUCTION

Infant mortality refers to deaths of  children 
under 1 year of  age, subdivided into neonatal 
mortality (deaths from 0-27 days of  age) and 
post-neonatal mortality (deaths from 28-364 days 
of  age). Neonatal mortality is divided into two pe-
riods: early neonatal mortality (0 -6 days) and late 
neonatal mortality (7-27 days of  age)(1).

Since 1983, the percentage of  neonatal deaths 
in Brazil has been oscillating between 54% and 70% 
of  the total infant mortality and accounts for more 
than 60% of  child deaths from the second half  of  
the 1990’s. Besides, more than 70% of  these deaths 
occur in the early neonatal period, with greater 
prevalence in the first 24 hours of  age(1). 

According to the literature, neonatal deaths 
are closely related to the living and health con-
ditions of  the mother, but are mostly related to 
the care provided during pregnancy, childbirth, 
postpartum and also the immediate care given to 
the newborn(2-4).

In fact, studies show that more than 70% of  
neonatal deaths are due to preventable causes, es-
pecially the lack of  adequate care for the pregnant 
woman and the newborn(5-6). Some variables such 
as low weight (< 2.500g) and prematurity (gesta-
tional age < 37 weeks) are statistically associated to 
neonatal mortality, with a risk of  death 44 and 50 
times greater than the other newborns(7). Likewise, 
there is evidence that the risk of  death is 54 and 
125 times greater when Apgar scores at 1 and 5 
minutes after birth are less than 7(7). 

The results of  the socioeconomic policies and 
the advances and setbacks of  the assistance provided 
by health care services reflect directly on neonatal 
mortality rates and their determining factors. To meet 
the challenge of  reducing neonatal deaths related to 
the care  provided to women during the gestational 
period and of  timely accessing  proper health care 
services during delivery and birth, the Ministry of  
Health created, in 2011, a care network aimed to 
provide proper assistance during prenatal, delivery 
and neonatal period (Cegonha Network)(8). With the 
introduction of  this new model of  healthcare, the 
government intends to improve the high-risk obstetric 
services, increase the number of  hospital beds under 
Brazil’s Unified Public Health System (SUS), as well 
as ensure better training to healthcare professionals 
that assist pregnant women and newborns. 

Since neonatal mortality in Brazil is not evenly 
distributed and that several complex factors are 
associated with deaths in the first month of  life, 
these deaths should be considered according to 
the period of  occurrence (early or late), including 
identification of  the mother and the newborn 
baby. Therefore, this study aimed to analyze the 
profile of  mothers and of  newborns that died in 
the early and late neonatal period in Cuiabá-MT. 
Such information provides important indicators 
that can be used in the monitoring of  deaths and 
the planning of  health actions, aiming at reducing 
neonatal mortality(2,4).

METHOD

This is a descriptive, exploratory cross-sectio-
nal study (9) that examined all babies born in Cuiabá, 
MT, in 2010, to mothers resident in this city and 
who died in the neonatal period (up to 27 days of  
life). Thus, the deaths occurred from January 1st , 
2010 to January 27, 2011.

The death certificate (DC), the live birth 
records (LB) and the hospital records of  the mo-
ther and the newborn were the sources of  data 
collection, which was performed from January 
to February 2011 using a form designed for the 
research. First, all deaths of  babies born alive in 
2010 were identified through analysis of  death 
certificates, and, subsequently, an analysis of  
the records of  live-born children who died wi-
thin the first month of  life was performed. The 
medical records of  all neonates that died within 
the first month of  age in the local hospitals were 
compared. 

Analysis of  neonatal deaths considered those 
occurring in the early neonatal period (up to 6 days 
of  age) and late neonatal period (7 to 27 days of  
age)(1). The maternal characteristics analyzed were: 
age (<20, 20 years or older); education (< 8 and ≥ 
8 years or more); marital status (married/stable 
union and single); number of  prenatal consulta-
tions (none, 1 to 4, 4 to 6 and 7 or more); parity 
(primiparous and multiparous); type of  pregnancy 
(single or multiple); and type of  delivery (vaginal 
or c-section). The infant characteristics analyzes 
were: sex (male and female); gestational age (<37 
and 37 or more weeks); birth weight (<2.500 grams 
and 2.500 grams o more); Apgar score at 1 and 5 
minutes (< 7 and 7 or more).
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The software Statistical Package for the Social 
Sciences (SPSS) for Windows, version 15.0 was used 
for data processing and analysis. Chi-square test 
was used to investigate a possible association be-
tween early neonatal death and maternal and infant 
characteristics.  Fisher test was used when the ex-
pected frequency for the variables was less than one 
or when more than 20% of  the expected frequencies 
were less than five. The level of  significance was 
5%, that is, the null hypothesis was rejected when  
p-value was less than 5% (Type I error).

The study was approved by the Research 
Ethics Committee of   Hospital Universitário Júlio 
Müller, opinion no 968/CEP-HUJM/2010, accor-
ding to the guidelines of  Resolution 196/96 of  the 
National Health Council. 

RESULTS

In 2010, 9,342 children were born alive to 
mothers resident in the city of  Cuiabá, MT and 
123 of  them died in the first year of  life. The infant 
mortality rate was 13.1 deaths/1,000 live births 
(LB). Of  these deaths, 46 (37.4%) occurred in the 
pos- neonatal period (4.9 deaths/1,000 LB) and 77 
(62.6%) occurred in the neonatal period (8.2 deaths/ 
1.000/LB,  56 (72.7%) in the early neonatal period 
and 21 (27.2%) in the late neonatal period, which 
resulted in coefficients of  6.0 deaths/1,000 LB in 
the early neonatal period and 2.2 deaths/1,000 LB 
in the late neonatal period). Most deaths were found 
to occur in the first 24 hours of  life (46.9% of  the 
early deaths). 

The sociodemographic and gestational 
profile of  the mothers did not differ statistically 
between the early and late deaths (p>0.05). Ho-
wever, it is important to highlight the prevalence 
of  neonatal deaths among mothers with more 
than 8 years of  education and cesarean delivery. 
Also, a high percentage of  mothers with less than 
7 prenatal appointments were observed in both 
groups (Table 1).

According to Table 2, there is no statistical 
different in the profile of  neonates who died in 
the early or late neonatal period. However, most 
neonates who died were male (61.0%) with high 
percentage of  premature births (75.3%) and low 
weight (72.7%), as well as newborns with Apgar 
score < 7 in the first minute, particularly among 
those who died in the early neonatal period. 

DISCUSSION

Increase in neonatal deaths and decrease in 
post-neonatal deaths is observed around the world, 
accounting, since the 1970’s, for more than 50% of  
infant mortality in Brazil(1). In Cuiabá, in 2010, neo-
natal deaths accounted for more than 60% of  infant 
deaths, which is very significant and reproduces 
the national data from 2009 (10) and is also similar 
to findings in developed countries such as Canada 
(58%)(11). However, in poor countries of  Africa, neo-
natal deaths account for slightly more than 30% of  
infant mortality, in view of  the unfavorable living 
and health conditions of  the population that elevate 
post-neonatal mortality(11).

Nevertheless, neonatal mortality rate of  Cuia-
bá (8.2 deaths/ 1,000 LB) is considered high compa-
red e.g. to the rates of  Spain (2.3 deaths/1,000 LB) 
and Japan (1.5 deaths/ 1,000 LB), although much 
lower than rates of  countries such as Equatorial 
Guinea and Afghanistan (44.4 and 56.0 deaths/ 
1,000 NV, respectively(12) . 

Regarding the period of  neonatal mortality, 
in Cuiabá a high percentage of  deaths was found to 
occur in the early neonatal period, i.e., in the first 
week of  life (72.7%), in the same way as in Brazil, 
in 2008, when 75% of  the deaths in the first month 
of  life occurred in the early neonatal period(1). Most 
early neonatal deaths occurred in the first 24 hours 
(46.9%). In Salvador- BA, neonates less than 24 
hours of  age accounted for 34.5% of  early neonatal 
deaths in 2008(13). 

In fact, relevant studies show that more than 
70% of  the deaths occur in the early neonatal period 
due to preventable causes, especially lack of  adequa-
te care for the pregnant woman and the newborn 
and failure in early diagnosis and treatment (14-15). 
Moreover, some  maternal, infant and health care 
assistance-related aspects also contribute to these 
deaths(14-15). Although this study has not found a 
statistically significant association between early 
or late neonatal deaths and the profile of  mothers 
and infants, some characteristics prevailed among 
neonatal deaths, such as less than seven prenatal 
visits, prematurity, low birth weight and Apgar 
score less than 7 at 1 minute(4,7).

Most characteristics are associated to the qua-
lity of  the care provided to the pregnant woman 
in the prenatal period and during delivery and to 
the newborn(3-4).
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Low birth weight and prematurity are the 
most important characteristics because they ag-
gravate the health of  newborns and contribute to 
early death(7,14). This situation was reported in the 
present study, because  most infants were premature 
and with low birth weight.

The incidence of  newborns with low weight 
and preterm births is related to antenatal maternal 
health conditions and to the quality of  prenatal 
care. The neonatal mortality of  infants under such 
conditions, however, depends on the immediate 
neonatal care in the delivery room and in neonatal 
intensive care units, particularly in the first week of  

life, the period of  greatest vulnerability(2). Besides, 
it is known that the appropriate use of  corticoste-
roids and surfactant administration reduces early 
neonatal mortality, indicating adequate neonate 
attention.(16).

An Apgar score of  less than 7 at 1 and 5 
minutes is one of  the risk factors most strongly 
associated with neonatal death(2,15). Proposed by 
Virginia Apgar, this is a parameter used to deter-
mine whether a newborn suffers from asphyxia and 
requires resuscitation.  A low Apgar score (less than 
7) indicates that the newborn requires immediate 
assistance to minimize the consequences of  lack 

Variables
Neonatal death Total 

N=75*
n (%)

p-valueEarly
n (%)

Late
n (%)

Age (years) 0.848
< 20 16(29.6) 6(28.6%) 22(29.3)
≥ 20 38(70.4) 15(71.4%) 53(70.7)

Marital status† 0.215
Married/stable union 29(54.7) 7(35.0) 36(49.3)
Single 24(45.3) 13(65.0) 37(50.7)

Education (years) 0.049
< 8 10(18.5) 9(42.9) 19(25.3)
≥ 8 44(81.5) 12(57.1) 56(74.7)

Type of  gestation 0.568§

One 50(92.6) 20(95.2) 70(93.3)
Double 4(7.4) 1(4.8) 5(6.7)

Type of  delivery 0.465
Vaginal 24(44.4) 12(57.1) 36(48.0)
C-section 30(55.6) 9(42.9) 39(52.0)

Number of  prenatal appointments‡ 0.778
None 3(5.7) 1(4.8) 4(5.4)
1-4 7(13.2) 2(9.5) 9(12.2)
4-6 27(50.9) 10(47.6) 37(50.0)
≥ 7 16(30.2) 8(38.1) 24(32.4)

Parity 0.503
Primiparity 27(50.0) 13(61.9) 40(53.3)
Multiparity 27(50.0) 8(38.1) 35(46.7)

Table 1 – Sociodemographic and gestational profile of  mothers according to the neonatal death period. 
Cuiabá, MT, 2010. 

*Two mothers had twins; †Two mothers without information ‡ one mother without information; § Fisher test.
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of  oxygen in the brain. In the present study, this 
was one of  the most important variables for early 
neonatal deaths. 

The increased risk of  neonatal death by asphy-
xia/hypoxia may be related to the quality of  care 
provided during the prenatal period and delivery. 
Most of  these deaths are preventable and their 
reduction remains a major challenge, especially in 
developing countries that lack well-trained staff  
and technology for appropriate care.(17). Mortality 
rates caused by asphyxia are therefore a sensitive 
indicator of  the quality of  the care provided during 
delivery and birth(17) .

Although prenatal and hospital care to the 
mother and the newborn are key determinants, 
biological characteristics and aspects related to the 
social status of  the mother have been associated 
to neonatal mortality, as follows: low educational 
level, absence of  a partner, very high maternal ages, 
high parity and  pregnancy disorders(7). Despite 
the evidence in the literature, this study found no 
association between neonatal mortality and ma-
ternal profile. 

However, a survey that analyzed the risk fac-
tors for infant mortality in the city of  Cuiabá, MT, 

in 2005, found an association between neonatal de-
ath with the following maternal variables: less than 
4 prenatal visits, vaginal delivery, pregnant women 
younger than 20 years of  age and multiple births(18).

Maternal education is an indirect factor of  
the socioeconomic conditions of  the family and a 
risk predictor of  neonatal mortality(10). One study 
demonstrates that the higher the education level of  
the mother, the lower the risk of  neonatal death(13). 
Nevertheless, this association was not observed in 
Cuiabá, possibly because most mothers had at least 
8 years or of  schooling or more, i.e., had at least 
elementary education. 

Another significant variable associated to ne-
onatal death is the type of  delivery. Some Brazilian 
studies have shown a greater percentage of  deaths 
in infants whose mothers had vaginal delivery 
(4,7), while cesarean section has been considered a 
protective factor for mortality(4), especially for pre-
mature and low-weight neonates(19). However, this 
relationship was not observed in the present study.

The high number of  cesarean sections perfor-
med in Brazil is a matter of  concern. In 2007, this 
percentage was 47%, well beyond the maximum 
limit of  15% recommended by the World Health 

Variables
Neonatal death Total

N=77
n(%)

p-valueEarly
n(%)

Late
n(%)

Sex
Male 35(62.5) 12(57,1) 47(61.0) 0.867
Female 21(37.5) 9(42.9) 30(39.0)

Duration of  gestation 
< 37 weeks 42(75.0) 16(76.2) 58(75.3) 0.850
≥ 37 weeks 14(25.0) 5(23.8) 19(24.7)

Birth weight
< 2500g 42(75.0) 14(66.7) 56(72.7) 0.657
≥ 2500g 14(25.0) 7(33.3) 21(27.3)

Apgar 1min 
< 7 44(78,6) 12(57.1) 56(72.7) 0.111
≥ 7 12(21.4) 9(42.9) 21(27.3)

Apgar 5 min
< 7 29(51.8) 7(33.3) 36(46.8) 0.234
≥ 7 27(48.2) 14(66.7) 41(53.2)

Table 2 – Profile of  neonates according to the neonatal death period. Cuiabá, MT, 2010. 
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Organization(20). In Cuiabá, more than half  of  the 
newborns that died in the first week of  life (55,6%) 
were born by cesarean section, which, is known to 
be a risk factor for the mother and the infant when 
done indiscriminately, for it increases the change 
of  premature deliveries and low birth weight, in-
creasing the risk of  neonatal death (10).

In turn, prenatal care, represents the most 
important protection for neonatal and infant sur-
vival, a situation confirmed by this study and by 
another study that reported an association between 
insufficient number of  prenatal visits and increa-
sed neonatal deaths by up to 11.6 times(13). In the 
present study, although most mothers made less 
than 7 prenatal clinic appointments, there was no 
association between this variable and neonatal dea-
ths. However, it should be noted that this may have 
happened because more than 70% of  the neonates 
were born prematurely. 

Most characteristics associated with the pro-
file of  the studied population could be prevented 
with the adoption of  measures that successfully 
fight neonatal mortality. Low birth weight, for 
example, can be understood as a sentinel event for 
healthcare services, which indicates the low quality 
of  prenatal care and the need for training the staff  
in order to improve the identification of  and the 
care provided to these group of  patients. Besides, 
other actions such as increased access to prenatal 
care, compliance with protocols, use of  the proper 
criteria for high risk pregnancies, suggested by the 
Ministry of  Health, could directly reduce low birth 
weight and low Apgar scores. 

Finally, it should be noted that the nurse, who 
is involved in several areas of  care and management 
of  health services, is able to promote actions that 
contribute to the reduction of  health inequalities, 
favoring greater neonatal survival. 

CONCLUSIONS

Although no statistically significant difference 
was found between the profile of  the mothers and 
of  the infants  who died in the early or late neonatal 
period, the results showed that less than 7 prenatal 
visits was one of  the most important characteristics 
of  the mothers of  infants who died in the study pe-
riod. Prematurity, low birth weight and Apgar score 
less than 7 at the 1st minute of  life were the most 
significant characteristics of  the neonates. These 

findings indicate the need for investments, especially 
in the improvement of  prenatal care in the city. 

Despite its limitations, due to the use of  se-
condary data, the present study helped understand 
the behavior of  neonatal mortality and the profile 
of  the mothers and infants who died in the study 
period, aimed to support the planning of  nursing 
care during the prenatal period and delivery in the 
context of  primary and hospital care. Furthermore, 
the results point to the need for monitoring neona-
tal mortality in the city, and can be used to assess 
the quality of  health services.
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