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ABSTRACT: 
Introduction: The prevention of infant mortality is one of the main objectives of global public policies. 
The Rede Mãe Paranaense Program was established in 2012 in the State of Paraná Brazil, 
recommending the management of mother and child health in the prenatal, puerperal and follow-up of 
children’s growth and development. The objective of the study was to analyze the trend of infant 
mortality according to macroregional health in the State of Paraná and changes after the implantation of 
the Rede Mãe Paranaense Program. 
Method: This is an ecological study with data from the Mortality Information System from 2000 to 2014. 
Mortality coefficients were calculated, and trend analysis was performed using polynomial regression 
models. Deaths in the pre-implantation trimester of the Rede Mãe Paranaense Program (2009-2011) 
and in the post-implantation triennium (2012-2014) were analyzed according to maternal, childbirth and 
child variables. 
Results: There was a reduction in infant mortality in macroregional health and in the state of Paraná. 
From the pre-implantation period for the post-implantation period of the Program, there was a reduction 
in the infant mortality rate in the State of Paraná, from 12.0 to 11.2 deaths/thousand live births. There 
was an increase in the coefficients in six of the 22 regional health and in the reduction of deaths among 
children and mothers under 20 years of age, schooling less than eight years and non-white children. 
Conclusion: Infant mortality declined in the State of Paraná and, after implementation of the Rede Mãe 
Paranaense Program, there was a reduction in deaths in the groups with factors commonly associated 
with infant mortality. 
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RESUMO: 
Introdução: A prevenção da mortalidade infantil é um dos principais objetivos das políticas públicas 
mundiais. O Programa Rede Mãe Paranaense foi criado no ano de 2012, em um Estado do Paraná - 
Brasil, propondo a organização da saúde materno-infantil nas ações do pré-natal, puerpério e no 
acompanhamento do crescimento e desenvolvimento das crianças. O objetivo do estudo foi analisar a 
tendência da mortalidade infantil segundo macrorregionais de saúde do Estado do Paraná e mudanças 
após a implantação do Programa Rede Mãe Paranaense. 
Método: Trata de um estudo ecológico com dados do Sistema de Informação sobre Mortalidade dos 
anos de 2000 a 2014. Foram calculados coeficientes de mortalidade e a análise de tendência foi 
realizada a partir de modelos de regressão polinomial. Os óbitos no triênio pré-implantação do 
Programa Rede Mãe Paranaense (2009-2011) e no triênio pós-implantação (2012-2014) foram 
analisados segundo variáveis maternas, do parto e das crianças. 
Resultados: Houve redução da mortalidade infantil nas macrorregionais de saúde e no Paraná. Do 
período pré-implantação para o período pós-implantação do Programa observou-se redução do 
coeficiente de mortalidade infantil no Estado do Paraná, de 12,0 para 11,2 óbitos/mil nascidos vivos. 
Houve aumento dos coeficientes em seis das 22 regionais de saúde e redução dos óbitos de crianças 
de mães com idade menor que 20 anos, escolaridade menor que oito anos e de crianças não brancas.  
Conclusão: A mortalidade infantil reduziu no Estado do Paraná e, após a implantação do Programa 
Rede Mãe Paranaense, observou-se redução dos óbitos nos grupos com os fatores comumente 
associados à mortalidade infantil.  
 
Palavras-chave: Mortalidade infantil; Saúde pública; Epidemiologia. 

 
RESUMEN: 
Introducción: La prevención de la mortalidad infantil es uno de los principales objetivos de las políticas 
públicas en todo el mundo. El Programa Rede Mãe Paranaence (Red Madre de Paraná) fue creado en 
el año 2012, en el estado de Paraná - Brasil, proponiendo la organización de la salud materna e infantil 
en las acciones de prenatal, puerperio y en el acompañamiento del crecimiento y desarrollo de los 
niños. El objetivo de este estudio fue analizar la tendencia de la mortalidad infantil según macro-
regiones de salud del estado de Paraná y cambios tras la aplicación del Programa Rede Mãe 
Paranaense. 
Método: Estudio ecológico con datos del sistema de información de mortalidad de los años 2000 a 
2014. Se calcularon los coeficientes de mortalidad, y se realizó un análisis de la tendencia de los 
modelos de regresión polinomial. Los óbitos en el trienio pre-implantación del Programa Rede Mãe 
Paranaense (2009-2011) y el trienio post-implementación (2012-2014) fueron analizados de acuerdo 
con las variables maternas, de parto y de los niños. 
Resultados: Hubo una reducción de la mortalidad infantil en las macro-regiones de salud en Paraná. 
Desde el período de pre-implantación hasta el periodo post-implantación del programa, hubo una 
reducción en el coeficiente de mortalidad infantil en el estado de Paraná, de 12,0 a 11,2 muertes/1.000 
nacidos vivos. Hubo un aumento en los coeficientes en seis de las 22 regiones de salud y reducción de 
la mortalidad de los niños de madres menores de 20 años, menos de ocho años de escolaridad y con 
niños no blancos. 
Conclusión: La mortalidad infantil descendió en el estado de Paraná, y después de la implantación del 
Programa Rede Mãe Paranaense se observó una reducción de la mortalidad en los grupos con los 
factores comúnmente asociados con la mortalidad infantil. 
 
Palabras clave: Mortalidad infantil; Salud pública; Epidemiología. 

 

INTRODUCTION 
 

Improving maternal and child health and avoiding preventable deaths of children or 
their mothers remains a major national and international concern in the field of 
reproductive health and rights(1). Infant mortality (IM) decimates millions of children 
annually throughout the world, especially in developing countries. Outlined as that 
occurring among children under one year of age, the coefficients related to these 
deaths are excellent indicators of living and health conditions and go along with the 
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economic development and quality of life of the population, since they show the 
physical and social vulnerability in which these children are let into after birth(2). 
 
Infant deaths have their outcome after one or several risk factors correlated with each 
other, which directly interfere with maternal and child health during gestation, delivery 
and lactation, extending up to 12 months of life. These factors include biological, 
physical and socioeconomic characteristics, such as age, schooling and marital status, 
number and quality of prenatal consultations, type of delivery, prematurity and birth 
weight(3). 
 
In underdeveloped or developing countries such as Serra Leoa, Angola, Chad and 
Somalia, the Infant Mortality Coefficient (IMC) in 2012 exceeded 145 deaths per 1000 
live births (LB). In developed countries such as Sweden, Norway, Iceland and 
Luxembourg, the IMC is limited to less than three deaths per 1000 LB(4), which 
confirms the repercussion of local socioeconomic development in infant deaths(5). 
 
Prevention of IM is one of the main objectives of global public policies, which occur 
through federal, state and local government actions and interventions, such as the 
various pacts and programs developed after the fourth of the Millennium Development 
Goal (MDG), which aimed to reduce child mortality by two-thirds, between 1990 and 
2015(6), such as the Rede Mãe Paranaense Program (PRMP) in the state of Paraná. 
 
The Rede Mãe Paranaense Program was established in 2012, recommending the 
management of mother and child health in the prenatal, puerperal and follow-up of 
children’s growth and development especially in the first year of life(7), in order to 
identify gestational risks and, consequently, ensure effective and quality care. 
 
In Brazil, the trend of infant mortality is decreasing, since the IMC has decreased 
considerably in the last ten years. In Paraná, there is also a decrease in this indicator, 
especially in the period from 2001 to 2011, when the IMC increased from 17.4 to 11.6 
deaths/1000 LB(8), coefficients lower than those observed for all Brazilian 
municipalities(9). 
 
Despite the positive results observed from investments in maternal and child health in 
the state, such as the implementation of PRMP, Paraná still has high infant mortality 
rates, and it is possible to suspect regional iniquities and the need for more localized 
investigations(10). 
 
With this understanding, this study aimed to analyze the trend of infant mortality 
according to macroregional health in the State of Paraná and the differences after the 
implantation of the Rede Mãe Paranaense Program according to mother, childbirth 
and child characteristics. 

 

METHOD 
 
This is a cross-sectional, ecological, time-series study on infant mortality in the State 
of Paraná, Brazil, from 2000 to 2014. The State of Paraná is in the southern region of 
the country, with a territorial area of 199,307,922 km², and is composed of 399 
municipalities, distributed in 22 Regional Health (RH) that are arranged in four 
Macroregional Health: East, North, Northwest and West. Macroregional Health are 
designed to link Regional Health so that they can combine their efforts to solve 
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common problems(11). The Human Development Index (HDI) of Paraná in 2010 was 
0.749, ranking 5th among all Brazilian states, and exceeding the HDI observed for the 
set of Brazilian municipalities, which was 0.742 in the same year(12). 
 
For the analysis of infant mortality data were collected in the Mortality Information 
System (SIM) and on Live Births Information System (Sinasc), available on the portal 
of the Department of Informatics of the Unified Health System - DATASUS. The 
deaths of children under one year old from Paraná, between 2000 and 2014 was 
selected. The infant mortality coefficient (IMC) per 1000 live births were calculated for 
each Regional and Macroregional Health by characteristics (natural and cesarean 
birth) and characteristics of the child (gender, race/color, birth weight and gestational 
age). 
 
Trend analysis was performed using the polynomial regression model. The IMC was 
considered the dependent variable (Y) and the calendar years as the independent 
variable (X). To avoid autocorrelation between the terms of the regression, the year 
variable was transformed into the year-centered variable (X minus the midpoint of the 
historical series, year 2006). The simple moving average of the IMCs, consisting of the 
sum of the variable of three consecutive years divided by three, except for the first 
(2000) and the last year (2014), were calculated. 
 
The regression models tested were linear (Y = β0 +β1X), second degree (Y = β0 +β1X + 
β2X

2) and third degree (Y = β0 +β1X + β2X
2+ β3X

3). The most appropriate model was 
the one with statistical significance (p<0,05), with a better measure of precision (r2) 
and presenting residues without defects. 
 
Data were also analyzed considering three years: the first (2009-2011), which consists 
of the pre-implantation period of the Rede Mãe Paranaense Program, and the second 
(2012-2014), which deals with the post-implantation period. in the period before and 
after implantation of the Mãe Paranaense Program, the percentage variation between 
the triennia was calculated by multiplying the IMC of the second triennium by 100, 
divided by the IMC of the first triennium, subtracted from 100. For the organization and 
analysis of the data were used the programs Excel and Statistical Package for the 
Social Sciences - SPSS 20.0. 
 
Because it is a study with a secondary database, in the public domain, it was 
requested exemption of analysis and evaluation by the Committee of Ethics in 
Research with Human Beings of the State University of Maringá, obtaining favorable 
opinion number 07/2017. 
  

 
RESULTS 

 

 
There was a downward trend in IMC in the state of Paraná and in all macroregional 
health (p<0.001), with a variation in the coefficient of determination (R2) from 0.86 to 
0.98 (Table 1). 
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Table 1. Trends in infant mortality in the State of Paraná according to Macroregional 
Health Departments. Paraná, 2000 to 2014 

Macroregional Model $R² *p Trend 

East Y = 14.919 – 0.670x 0.941 <0.001 Decrescent 
West Y = 14.472 – 0.469x 0.952 <0.001 Decrescent 
Northwest Y = 13.479 – 0.408x 0.860 <0.001 Decrescent 
North Y = 13.869 – 0.418x 0.983 <0.001 Decrescent 
Paraná Y = 14.455 – 0.554x 0.964 <0.001 Decrescent 
$ Determination coefficient; * Trend confidence level. 

Figure 1 graphically shows the IMCs of the Macroregional Health during the study 
years. The four macroregions showed a decreasing curve in the studied period, with 
oscillations. It is emphasized the increase in infant deaths in the western region in 
2003 (17.3 deaths/1000 LB), with a subsequent decrease in 2004 (15.6 deaths/1000 
LB). Macroregional Northwest had the lowest IMC in the year 2010 (10.5 deaths/1000 
LB), showing a gradual increase in the following years.  
Figure 1. Infant mortality coefficients according to year of occurrence and 
macroregional health. Paraná, from 2000 to 2014 

Axis y = infant mortality coefficient (IMC), Axis x = study years. 
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Table 2 shows the IMC of the triennium before and after the implantation of the PRMP 
in the Regional and Macroregional Health and their percentage difference. Of the 
10,775 infant deaths occurred in the state of Paraná from 2009 to 2014, 5,483 
occurred in the first triennium (12.0 deaths/1000 LB) and 5,292 (11.2 deaths/1000 LB) 
in the second triennium, indicating a decrease in infant mortality after implementation 
of the PRMP. In the first period, the macroregion with the highest IMC was in the East, 
with 12.3 deaths/1000 LB. However, it was also the Macroregional Health with the 
largest fall in relation to the second triennium (-11.4%). It stands out the Northwest 
Macroregional Health, with IMC increasing from the first to the second period, being 
the only macroregional with this profile (Table 2). 
 
The Regional Health with the highest percentage reduction of the IMC between the 
three years was Irati (-20.4%) and the one with the highest percentage increase was 
that Maringá (17.9%). There was a reduction in all the Regional Health services of the 
North Macroregional Health (Table 2). 
 
Regarding maternal age, Table 3 shows that the lower IMCs are in the range of 20 to 
34 years, with IMC of 10.0 deaths/1000 LB before PRMP and 9.6 deaths/1000 LB after 
PRMP in the State of Paraná. The highest IMC was observed in the children of 
mothers under 20 years of age. In the North Macroregional Health, there was a 
percentage reduction in IMC for children of mothers less than 20 years of age (-17.9%) 
and for mothers aged 35 years or over (-30.1%) and increase in IMC in the range aged 
20 to 34 years (2%). In the Northwest Macroregional Health, there is an increase in 
IMC for children of women 35 and over (11.6%) and for women 20-24 (4.2%) (Table 
3). 
 
It was observed a reduction in IMC for mothers with less than 8 years of study in all 
the Macroregional Health. The Northwest region was the only one that presented a 
percentage increase in IMC for maternal schooling over 8 years (9.8%). There was a 
reduction in the IMC of the State of Paraná for both types of delivery. Only the 
Northwest region showed an increase in IMC for both vaginal and cesarean sections 
(Table 3). 
 
Table 2. Distribution of infant mortality according to Macroregional Health and 
Regional Health. Paraná, from 2009 to 2014. 

Macroregional and 
Regional Health 

First Triennium Second Triennium 

Difference 
% (A-B) 

2009 2010 2011 
Total 
(A) 

2012 2013 2014 
Total 
(B) 

East 12.6 12.8 11.5 12.3 11.5 10.2 11 10.9 -11.4 
1st Paranaguá 13.9 11.9 12.9 12.9 11.3 8.4 12 10.5 -18.6 
2nd Curitiba 11 11.4 10.7 11 10.8 9.7 9.7 10.1 -8.2 
3rd Ponta Grossa 15.3 13.7 11.4 13.4 11.2 10.9 13.5 11.9 -11.2 
4th Irati 15.7 18.4 11.3 15.2 14.1 10.9 11.1 12.1 -20.4 
5th Guarapuava 18 17.8 17.9 17.9 16.5 14.4 14.5 15.1 -15.6 
6th União da Vitória 8.3 7.8 11.3 9.1 8.1 6.8 13.2 9.4 33 
21stTelêmaco 

Borba 
18.8 21.6 8.4 16.4 14.5 11.7 13.9 13.4 -18.3 

West 13.4 11.2 11.6 12.1 11.5 12.4 12.1 12 -0.8 
7th Pato Branco 168 11.3 9.1 12.4 14.4 13.7 13.6 13.9 12.1 
8thFrancisco 
Beltrão 

14.2 15.7 14.5 14.8 13.8 15.1 11.2 13.4 -9.5 

9th Foz do Iguaçu 12.8 10.1 10.9 11.3 10.6 13.5 12.7 12.3 8.8 
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10th Cascavel 13.8 10.1 10.2 11.4 8.9 11.1 10.5 10.2 -10.5 
20th Toledo 10 10.2 13.5 11.3 12 9.7 13.1 11.6 2.7 
Northwest 11.1 10.5 11.8 11.1 11.9 11.1 12 11.7 5.4 
11st Campo 

Mourão 
13.6 12.7 13.9 13.4 13.7 11 12.1 12.3 -8.2 

12nd Umuarama 9.1 10 14.3 11.2 12.3 11.6 13.8 12.6 12.5 
13rd Cianorte 13.6 10.9 14.4 13 7.5 12.2 13.1 11 -15.4 
14th Paranavaí 12.1 11.8 11.2 11.7 11.9 11.1 12.2 11.7 0.0 
15th Maringá 9.8 9 9.8 9.5 11.9 10.7 11 11.2  17.9 

North 14.8 12.1 11.9 11.9 11.9 11.2 9.7 10.9 -8.4 
16th Apucarana 11.6 12.8 9.4 11.2 11.6 12.2 9.5 11.1 -0.9 
17th Londrina 10.4 11.3 11.1 11 11.9 9.7 9.5 10.3 -6.4 
18th Cornélio 
Procópio 

15.7 13.6 16.8 15.4 14.5 11 11.5 12.3 -20.1 

19th Jacarezinho 13.5 12 11.5 12.3 10.6 11.5 11.1 11.1 -9.8 
22nd Ivaiporã 13.6 13.3 14.8 13.9 10.8 18.6 6.6 11.9 -14.4 

Paraná 12.8 12.1 11.6 12 11.6 10.3 11.1 11.2 -6.7 

 
 
In the first triennium, children of non-white race/color had higher IMCs than white 
children (13/1000 LB and 11.4/1000 LB, respectively). After the implantation of the 
PRMP, it was observed a reduction of the IMCs in all macroregions for the non-white 
race/color. In Paraná, the reduction reached 60%, while for white children there was 
an increase of 7%. 
 
Table 3. Infant mortality according to maternal and labor characteristics by 
Macroregional Health. Paraná, from 2009 to 2014 

 
  First Triennium (A)   Second Triennium (B) Difference % (A-B) 

Macroregional Mother’s age 

 
<20 

20-
34 

≥35 <20 
20-
34 

≥35  <20 
20-
34 

≥35 

East 15.0 10.3 14.3 12.9 9.3 12.5 
-

14.0 -9.7 -12.6 
West 17.3 10.0 12.6 17.2 9.7 12.6 -0.6 -3.0 0.0 
Northwest 13.8 9.6 12.9 13.6 10.0 14.4 -1.4 4.2 11.6 

North 15.1 9.8 14.3 12.4 10.0 10.0 
-

17.9 2.0 -30.1 

Paraná 15.2 10.0 13.8 13.5 9.6 12.4 
-

11.2 -4.0 -10.1 

 
Mother’s schooling 

 
<8 years ≥8 years <8 years ≥8 years <8 years ≥8 years 

East 46.3 9.3 15.2 8.4 -67.2 -9.7 
West 46.1 10.3 15.7 9.6 -65.9 -6.8 
Northwest 44.6 9.2 14.7 10.1 -67.0 9.8 
North 44.2 10.0 13.0 7.9 -70.6 -21.0 
Paraná 45.7 9.6 14.9  8.8 

 
-8.3 

 
Type of delivery 

 
Vaginal 

Cesarean 
section 

Vaginal 
Cesarean 

section 
Vaginal 

Cesarean 
section 

East 12.3 11.2 11.6 9.5 -5.7 -15.2 
West 13.5 10.5 13.8 10.1 2.2 -3.8 
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Northwest 15.3 8.5 17.4 9.2 13.7 8.2 
North 14.0 9.2 13.4 8.3 -4.3 -9.8 
Paraná 13.1 10.3 12.8 9.3 -2.3 -9.7 

 
Preterm and low birth weight infants had the highest IMC among all the characteristics 
analyzed. However, considering the pre and post-implantation period of the PRMP, 
there was a 3.7% reduction in IMC in low birth weight neonates in Paraná and 14% in 
those with a weight greater than 2500g. The percentage difference was higher 
considering gestational age, where a 37.5% decrease in IMC was observed for 
preterm infants (Table 4). 
 
Table 4. Infant mortality according to the child’s characteristics by Macroregional 
Health. Paraná, from 2009 to 2014. 

Macroregional 

First Triennium (A) Second Triennium (B) Difference % (A-B) 

                                                 Gender 

 
Male Female Male Female Male Female 

East 13.4 11.1 11.9 9.9 -11.2 -10.8 
West 13.4 10.5 12.7 11.1 -5.2 5.7 
Northwest 12.6 9.6 11.7 11.6 -7.1 20.8 
North 13.2 10.6 12.0 9.6 -9.1 -9.4 
Paraná 13.3 10.7 12.0 10.3 -9.8 -3.7 

Race/Color 

 
White Non-white White Non-white White Non-white 

East 11.4 14.4 11.2 3.7 -1.8 -74.3 
West 11.7 15.8 13.7 5.7 17.1 -63.9 
Northwest 11.2 10.5 14.2 6.5 26.8 -38.1 
North 11.6 13.1 12.6 6.1 8.6 -53.4 
Paraná 11.4 13.0 12.2 5.2 7.0 -60.0 

Weight at birth 

 
< 2500g ≥ 2500g < 2500g ≥ 2500g < 2500g ≥ 2500g 

East 82.5 4.5 78.0 3.7 -5.5 -17.8 
West 92.3 4.4 87.4 4.1 -5.3 -6.8 
Northwest 80.0 3.8 85.4 3.9 6.8 2.6 
North 80.5 4.1 75.0 3.6 -6.8 -12.2 
Paraná 83.4 4.3 80.3 3.7 -3.7 -14.0 

Gestational age (weeks) 

 
<37  ≥ 37  <37  ≥ 37  <37  ≥ 37  

East 106.1 4.9 62.9 3.9 -40.7 -20.4 
West 112.9 4.5 64.5 4.1 -42.9 -8.9 
Northwest 86.6 3.9 67.6 3.5 -21.9 -10.3 
North 84.6 4.4 54.1 3.3 -36.1 -25.0 
Paraná 99.9 4.6 62.4 3.7 -37.5 -19.6 

 

DISCUSSION 
The present study analyzed the trend of infant mortality in the years 2000 to 2014 in 
the state of Paraná, and the changes in the pre and post-implantation period of PRMP, 
according to maternal, childbirth and child characteristics. The results showed a 
decreasing tendency of infant deaths in the four macroregions and in the State of 
Paraná and a reduction in most of the IMC, after the implantation of the PRMP. 
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Analyzes at each regional and macroregional health allowed us to identify the impact 
of PRMP on risk groups and the context in which infant deaths are inserted. The 
decrease in IMC can be justified from the implementation of actions to achieve goals 
proposed by the World Health Organization through the Millennium Development 
Goals, such as the advancement of immunization-related technologies and oral 
rehydration therapy, on the importance of breastfeeding, the expansion of basic 
sanitation, the reduction in fertility and the expansion of prenatal and childbirth care(13). 
These results indicate that strategies need to be kept and intensified to reduce child 
mortality in order to maintain the declining trend observed in other studies(14,15). 

 

After the implementation of the PRMP, infant mortality decreased in three of the four 
macroregions of health and in the State of Paraná, a result similar to that of a study 
that evaluated PRMP in the years 2010 to 2013, and showed that infant mortality 
reduced only in some Regional Health(16). 
 
The discrete decrease in infant mortality in Paraná after the implantation of PRMP 
(12.0 in the first period to 11.2 deaths/1000 LB in the second period) can also be 
observed in the East, West and North macroregions of health, in which the best 
performance was in the East macroregional, which decreased from 12.3 to 10.9 
deaths/1000 LB from the first to the second period. On the other hand, in the North-
Western macroregion, the IMC increased from 11.1 in the first period to 11.7 
deaths/1000 LB in the second period. In addition, six of the 22 regional health showed 
an increase in the IMC in the three-year period analyzed. Corroborating these findings, 
official data from the United Nations agency showed that differences observed in a 
locality, such as the State of Paraná, are strongly associated with socioeconomic 
conditions and access to health services in each region, constituting an indicator of 
iniquity related to specific groups(17). 
 
Regarding the maternal characteristics, the IMC of the children of mothers aged 20 to 
34 years were lower than those of the other age groups. The result was expected 
since in this age group, the woman’s body is usually developed and healthy for 
gestation and, therefore, with a lower reproductive risk(18). Similar results were also 
found in a study carried out in Paraná in the year of 2015, which analyzed the obstetric 
profile of users of the Unified Health System after implementation of PRMP(19). On the 
other hand, adolescent mothers presented higher IMC in the two triennial years. 
Adolescence is a risk factor for infant mortality, since, for the most part, the life 
condition of these adolescents is linked to the adverse socioeconomic conditions, 
mainly low income and schooling levels(20). 
 
However, it is worth mentioning that a greater reduction of the IMCs was observed in 
the age groups under 20 years of age and over 35 years of age in the State of Paraná 
(-11.2% and -10.1%, respectively) compared to the age of 20 to 34 years, which 
shows that PRMP has impacted IMC in mothers at risk ages. In all macroregions, 
there was a reduction in IMC for adolescent mothers. 
 
Children of women with education less than eight years of schooling presented a 
higher IMC when compared to the children of women with schooling equal to or 
greater than eight years. Women with low schooling are classified in the intermediate 
risk group according to the PRMP, since the deficit in prenatal care is directly related 
to low socioeconomic and cultural conditions, which may interfere adherence to the 
ideal gestational follow-up process(21). However, after the implantation of the PRMP, 
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the IMC of the children of these women reduced significantly in all the macroregions 
and in the State of Paraná. 
 
Regarding the type of delivery, higher IMCs were identified for vaginal delivery, which 
corroborates with other studies(22-25). However, a study carried out in Spain showed 
that cesarean sections without a medical indication have a negative impact on 
newborn’s health, analyzed by the Apgar score(26). Considering that the procedure 
increases the risks of mother and infant morbidity and mortality, the PRMP aims to 
reduce caesarean sections by 10% per year throughout the state(7). The impact of 
PRMP on IMC when delivered by cesarean section was positive, only the north-
western macroregional did not present a drop in IMC for this type of delivery. 
 
Regarding the race/color of the children who died during the study period, it was 
observed that before the implantation of the PRMP the IMC of non-white children was 
higher than the IMC of white children (13 and 11.4 deaths/1000 LB, respectively). In 
the post-implantation period of the program, there was a decrease in the IMCs of non-
white children and an increase in the IMCs of white children. The PRMP guideline, 
which characterizes mothers and children of black race/color as people of intermediate 
risk in the reproduction process, because they presented higher coefficients of 
maternal and infant mortality in 2010 when compared to the mortality of mothers and 
children of white race/color, showed twice greater risk for individuals of non-white 
race/color(27). The analysis of the two periods identified that there was an impact for 
this group of children. 
 
Major IMC were observed among children who were born weighing less than 2,500 
grams and with a gestational age of less than 37 weeks gestation (greater than 80 
deaths/1000 LB) in the four macroregional health centers of the state, with a decrease 
after implantation of PRMP for both groups. The high numbers of infant deaths are 
justified because of low birth weight and prematurity directly influence infant health 
presenting high risks of morbidity and mortality after birth, being correlated with 
socioeconomic characteristics such as maternal age and schooling(28). Despite the 
decrease in IMC in children with low birth weight and premature infants (80.3 and 62.4 
deaths/1000 LB) in the second triennium, IMC was higher than all other coefficients of 
each characteristic studied, demonstrating the need of high complexity services in the 
postpartum period for the care of these children, which can help in the prevention of 
infant deaths. 
 
Regarding birth weight, there was a reduction in IMC in all macroregions, except in the 
northwest. Considering the gestational age, there was a decrease in all the 
macroregions studied. Despite the decrease in IMC, studies show that the reduction of 
infant mortality rates does not reduce the severity of these deaths, that is, a child’s 
death, depending on the circumstances in which it occurs, generates social discontent, 
something avoidable(29). 
 
Some limitations may influence the results of the present study, such as the recent 
implementation of the PRMP in Paraná, considering that strategies are elaborated and 
require a certain time to show their effectiveness, as well as the use of secondary 
databases, being able to restrain the search for variables such as prenatal 
consultations and mother marital status. However, Health Information Systems are 
one of the most effective means in the analysis of health services, managements and 
evaluations at the national, state and municipal levels(30), being a methodology widely 
used in scientific research in the area 
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CONCLUSION 
Infant mortality declined throughout Paraná, in its distinct Macroregional Health, with 
differences in coefficients from one place to another. From the implementation of the 
PRMP, it was observed the continuity in the decrease of these deaths. This 
decreasing trend has been observed since the year 2000, and it is not possible, only 
with the difference of the coefficients year to year, to affirm the effectiveness of the 
program. However, there was an improvement in IMC according to maternal, childbirth 
and child characteristics, since the mortality among children of mothers with low 
schooling, over 34 years of age, children born with low birth weight, premature and 
non-white, had their mortality coefficients decreased after the implementation of the 
program. 
 
The decrease in infant deaths is a reality that occurs at the global, national, state and 
municipal levels, due to the improvement of public policies such as PRMP. However, 
the decrease in these coefficients does not depend only on the implementation of 
these policies, but also on programs which aim to improve socioeconomic conditions, 
cultural and educational development of populations. 
 
Infant mortality should be the object of constant study, since it contributes to the 
evaluation of programs and initiatives such as the Rede Mãe Paranaense, favors the 
detection of socioeconomic disadvantages and access to health services and allows 
the improvement of care for their reduction. Thus, the present study can contribute to 
the monitoring of infant mortality in the state of Paraná and bases later studies that 
can evaluate the effectiveness of the Rede Mãe Paranaense Program. 
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