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Abstract: Despite the implementation of social and health policies that positively affected the health
of the populations in Brazil, since 2009 the country has experienced a slower decline of infant
mortality. After an economic and political crisis, Brazil witnessed increases in infant mortality that
raised questions about what are the determinants of infant mortality after the implementation of such
policies. We conducted a scoping review to identify and summarize those determinants with searches
in three databases: LILACS, MEDLINE, and SCIELO. We included studies published between 2010
and 2020. We selected 23 papers: 83% associated infant mortality with public policies; 78% related
infant mortality with the use of the health system and socioeconomic and living conditions; and
27% related to individual characteristics to infant mortality. Inequalities in the access to healthcare
seem to have important implications in reducing infant mortality. Socioeconomic conditions and
health-related factors such as income, education, fertility, housing, and the Bolsa Família. Program
coverage was pointed out as the main determinants of infant mortality. Likewise, recent changes
in infant mortality in Brazil are likely related to these factors. We also identified a gap in terms of
studies on a possible association between employment and infant mortality.

Keywords: infant mortality; health capabilities; public policies; social determinants of health; condi-
tional cash transfer program; Bolsa Familia Program; primary care; Family Health Strategy

1. Introduction

The infant mortality rate is a reliable indicator of population health and effectiveness of
health systems that is also capable of estimating the extent of social and health inequalities
between populations [1–3]. Despite the implementation of a set of social and health
policies that positively affected the health of population [4], since 2009, Brazil has been
experiencing a slower decline in infant mortality [5] that has remained at high levels
and presents significant regional disparities. In 2016, the country recorded an increase in
the mortality of children under one and under five years old, which disrupted a 25-year
downward trend [5,6].

In 1994, the Brazilian Ministry of Health created the Family Health Program (now
operating under the name of Family Health Strategy—FHS), which was a decentralized
program based on primary healthcare that sent healthcare professionals into communi-
ties [4]. Created in 2003, the Bolsa Família Program (BFP) provides monthly cash transfers to
poor families on the condition that they meet the program’s health and educational condi-
tionalities. The health conditionalities established that parents were required to ensure that
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children younger than seven years of age had to comply with a routine of check-ups and
growth monitoring and a childhood vaccination program. Pregnant women and nursing
mothers were expected to be engaged in care and nutritional education programs at their
local healthcare provider [7].

Since their implementation both programs, health indicators have improved such
as life expectancy, maternal and infant mortality, and mortality due to transmissible dis-
eases [8].

After an economic downturn that evolved into a troubled period of political crisis, in
2016 many regions reported an increase in the infant mortality rates [5,9,10].

Thus, these perturbations in infant mortality rates raise questions about the determi-
nants of infant mortality in Brazil under the influence of such social and health policies.
According to the World Health Organization (WHO), maternal and child health are closely
related to social determinants of health that go beyond the impacts of adequate healthcare.
Thus, infant health is also influenced by non-healthcare policies targeting socioeconomic
and living conditions, which are as important as health policies for infant survival.

We conducted a scoping review to identify and summarize the determinants of infant
mortality in Brazil under the influence of the FHS and BFP, with a view to raising hypothe-
ses for the recent changes in the infant mortality rates and identifying gaps in terms of
research concerning the determinants that may impact infant mortality in Brazil.

2. Material and Methods
2.1. Scoping Review Framework

The methodological approach employed was the framework proposed by Arksey and
O’Malley [11], which breaks down the scoping review into 5 steps: Stage 1. Identifying the
research purpose; Stage 2. Identifying relevant studies; Stage 3. Study selection; Stage 4.
Charting the data, and Stage 5. Collating, summarizing, and reporting the results. In
line with this approach, the steps above allow for reviewing the existing literature and
examining the extent, scope, and nature of research activities on a given subject, in addition
to identifying gaps, summarizing, and disseminating research results.

2.2. Identifying the Research Question

This review aimed to answer the following question: what are the determinants of
infant mortality in Brazil under the influence of such social and health policies? We had
two objectives:

1. To raise hypotheses for the recent changes in the infant mortality rates in Brazil.
2. Identifying gaps in terms of research concerning the determinants that may impact

infant mortality in Brazil.

2.3. Identifying the Relevant Studies
2.3.1. Inclusion and Exclusion Criteria

We included indexed quantitative studies on infant mortality by preventable causes
according to the Brazilian List of Causes of Avoidable Deaths by Interventions of the
Unified Health System (Sistema Único de Saúde—SUS), as follows: (a) avoidable by immuno-
prevention actions, (b) avoidable by providing adequate care to women during pregnancy
and childbirth and to the fetus and newborn, (c) avoidable by appropriate diagnostic and
treatment actions, and (d) avoidable by appropriate healthcare promotion actions linked to
appropriate healthcare actions [12,13].

We sought studies on the determinants of the following indicators: neonatal mortality
rate (NMR; between 0 and 27 days of life), early neonatal mortality rate (ENMR; between 0
and 6 days of life), late neonatal mortality rate (LNMR; between 7 and 27 days of life), under-
1 infant mortality rate (IMR; between 0 and 1 year of age), and under-5 child mortality rate
(U5MR; between 0 and 5 years of age).

The research interval included studies published between 2010 and 2020, with obser-
vation intervals that ended after 2004, when the current social and health policies were
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already in place. The searches were conducted from 4th January to 5th February 2020 and
the selection was restricted to studies written in French, English, Portuguese, and Spanish.
We established the country, the federal states, the five macro-regions, and the municipalities
in their entirety or a representative proportion of the national territory and/or population
as study units. Although it is unusual to have regional and methodological restrictions
as exclusion criteria in scoping reviews, Armstrong et al. [14] suggest that regional and
population limitations are valid tools to avoid selecting studies of low relevance.

We excluded the gray literature, editorial articles, letters from editors, correction letters,
articles without a clear methodological approach, methodological analysis, opinion articles,
quality assessment articles, data accuracy articles, and information systems analysis.

2.3.2. Search Criteria

We searched for articles indexed in three databases: MEDLINE (U.S. National Library
of Medicine), LILACS (Latin American and Caribbean Literature in Health Sciences), and
SciELO (Scientific Electronic Library Online). Table 1 presents descriptors and keywords
used in the research according to each database. The research equations were analyzed
and reviewed by an expert library scientist.

Table 1. Descriptors and keywords used according to database †.

MEDLINE

MeSh ** descriptors:
((mortali* or death* or fatali*) adj3 (neonatal* or neo natal* or new born* or newborn* or infant* or
child* or baby* or babies* or kid* or kids* or paediatric* or pediatric*)). ab, kf, kw, ti.
Keywords:
“death” “fatality”, “neonatal”, “neo natal”, “newborn”, “new born”, “child”, “baby”, “babies”, “kid”,
“kids”, “paediatric” and “pediatric”

LILACS

Descriptors:
Concept 1: mh:(mh:(((((mortality OR death OR “cause of death”) AND (child OR infant OR “infant,
newborn”)) OR (“child mortality” OR “infant mortality” OR “perinatal mortality”)) AND (brazil)))
AND (db:(“LILACS”)) AND (year_cluster: [2010 TO 2020]))”
Keywords:
w:((mortali* OR death* OR fatali*) AND (neonat* OR “neonat*” OR newborn* OR “new born*” OR
“recém nascido*” OR infant* OR child* OR crianca AND (brasil* OR brazil*)) AND (db:(“LILACS”))
AND (year_cluster:[2010 TO 2020]) AND (db:(“LILACS”))

SCIELO

Keywords:
(mortali* OR death* OR fatalit*) AND (neonatal* OR “neonatal*” OR “new born*” OR newborn* OR
infant* OR child* OR crianca OR “recém nascido”) AND (brasil* OR brazil*) AND
year_cluster:(“2013” OR “2014” OR “2019” OR “2017” OR “2011” OR “2018” OR “2010” OR “2016”
OR “2012” OR “2015”)

1. † Database descriptors, keywords, and search equations are fully described in Appendix A; 2. ** MeSH refers to Medical Subject Headings
database descriptors; 3. “ab” = abstract; 4. “kf” = keyword heading word; 5. “kw” = keyword heading; 6. “ti” = title; 7. mh = MeSH;
8. “db” = database; 9. “w” = keywords.

3. Study Selection

In the first stage, duplicates were excluded. In the second stage, references were
excluded based on title and abstracts with no relevance to the research objectives. In the
third stage, a critical reading of the eligible articles was carried out, respecting the following
inclusion criteria: study unit, population, relevance of the study to our research purposes,
and methodology.

We used the Mixed Methods Appraisal Tool (MMAT) grid to evaluate the quality
of the selected studies (Appendix B). The MMAT was designed as a critical checklist to
provide a quality appraisal tool for quantitative, qualitative, and mixed methods studies.

This grid is quite complete and at the same time easily adaptable for the inclusion
of new fields and information such as indicators of child mortality. The use of this tool
is suitable for many types of quantitative studies in health, as it is not only focused on
randomized or case–control studies but allows the use in quantitative research also based
on literature reviews and surveys [15,16]. The use of the MMAT allowed us to assess
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eligible articles in order to identify and select those capable to provide evidence to answer
our research questions. We established a minimum score of 80% in terms of methodological
quality for an article to be included in this scoping review. The reading grid assessed
studies characteristics regarding if there is an explicit methodological approach, clear
objectives, and research purposes, if there is a clear explanation of variables, if data is likely
to answer the research questions, and if they are complete.

3.1. Selected Studies

As seen in Figure 1, a total of 4236 titles were identified in the three databases. A total
of 1484 duplicates were eliminated, and 2453 publications were excluded because of lack
of relevance by title. A total of 299 articles were retained and 234 were eliminated because
of lack of relevance by the abstract. Finally, after reading 65 eligible papers, 23 studies fully
met the selection criteria.
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Figure 1. Study selection flow chart.

3.2. Charting the Data, Summarizing and Reporting the Findings

To extract data from articles, to organize and to provide logical sense to our findings
in respect to the Brazilian context, we used the Conceptual Model of Health Capability
(CMHC) developed by Ruger [17] (Figure 2). This theoretical model based on the concept
of capabilities of the Nobel Prize in Economics Amartya Sen [18,19] served as a guide for
the interpretation of results in line with a current view of the social determinants of health.

According to Nussbaum, under the perspective of the capabilities approach, rights
are understood in a positive way for which they require affirmative government support
for their creation and preservation [20]. After enacting the 1988 Constitution, Brazil has
established health as a basic human right and an obligation of the State. In this sense, social
programs such as BFP are designed to motivate people to seek health and educational
services through monetary incentives in exchange for families observing the program’s
conditionalities [7].
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Figure 2. Adapted from Conceptual Model of Health Capability (CMHC–Ruger, 2010) [17].

In this same line, the central idea of the CMHC is that individuals seek both health
and the ability to seek health. This conceptual framework considers the individual’s sense
of health and functional capacity to attain health capability as the result of the interaction
of four dimensions. An external dimension that refers to the macro, social, political, and
economic environment, a second external dimension related to the effective use of the health
services system, an intermediate dimension referring to the social and life contexts, and an
internal dimension corresponding to the individual’s biologic and genetic predisposition
to health/disease. In this framework, there is a fine line between State paternalism and self-
agency as drivers to an individual, or a population, for pursuing and maintaining health
as social and economic values. The concept of health capabilities has become increasingly
important as an approach for assessing health. Further, infant mortality is considered as an
appropriate indicator of population health attainment (health functioning), while the social
determinants of health, such as education, housing, employment and economic inequalities
are social and environmental conversion factors (capabilities) [21].

As a useful resource applied to other studies of the determinants of health that
used an adapted framework on the determinants of health [22], we introduced some
changes in the original CMHC framework, in order to identify the factors that are likely
to effect on infant mortality in Brazil. In relation to the intermediate dimension, we
used the concept of living conditions in a broader sense. It means that, in addition to
housing, sanitation, safe water supply and income, we also consider poverty, socioeconomic
inequalities, nutrition status, teenage pregnancy, late pregnancy, unemployment, fertility,
culture, educational, and religious attainment as life and social contexts in the intermediate
dimension. Although the CMHC was conceived aiming at the conceptualization and
operationalization of health interventions at the individual level, the proposed version
aims at identifying the determinants of infant mortality after the implementation of the
FHS and BFP programs at the population level.

4. Results
4.1. The Determinants of Infant Mortality in Brazil

We begin our analysis by reporting all papers included (Table 2) and summarizing the
findings according to the CMHC dimensions (Tables 3 and 4), and then report the results.
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Table 2. Studies included by period, methods, sample/study unit, infant mortality indicator and study objective.

Author Period Methods Sample/Study Unit Indicator Objective

Almeida, W. [23] 2005–2007 Ecological study with
geospatial analysis

Newborns and deceased infants
in the 5564 municipalities IMR To analyze geographic access to childbirth in hospital

in Brazil municipalities and IMR

Araújo, C. [24] 2010 Retrospective descriptive
analysis

Deceased children of mothers
living in 5526 municipalities IMR To evaluate the effect of municipal per capita

spending on health on IMR

Boschi-Pinto, C. [25] 1990–2015 Ecological study

Populations and regions of 75
low and middle income countries
with high burden of diarrhea and
pneumonia, including Brazil

U5MR
To explore whether the adoption of national policies
for the management of pneumonia and diarrhea is
associated with the decline U5MR

Bühler, H. [26] 2010 Ecological study with
geospatial analysis

Deceased children under-one
year from mothers who lived in
the 558 health micro-regions

IMR To study environmental indicators for diarrhea in
children under one year of age in Brazil and IMR

França, E. [27] 1990–2015 Ecological study and
statistical analysis

Deceased children under-five
and general population U5MR

To analyze the leading causes of U5MR, using
estimates from the Global Burden of Disease Study
(GBD) 2015

Garcia, L. [28] 1993–2008 Cross-sectional study
Macro-regions, units of the
Federation and nine metropolitan
regions

IMR/U5MR To study the temporal evolution and the extent of
inequalities in infant and child mortality

Gomes, T. [4] 2000–2011 Ecological study with
time series

Under-five deceased children in
Brazil and macro-regions U5MR

To analyze the trends in childhood mortality in Brazil
and regions study the correlation between acute
diarrheal disease and acute respiratory infection
and U5MR

Guanais, F. [29] 1998–2010 Panel data
Deceased children of families
benefiting from the BFP and FHS
living in 4853 municipalities

NMR/Post-neonatal mortality
rate (PNMR)

To examine the combined effects of (FHS) and BFP on
NMR and PNMR

Malta, D. [13] 2000–2013 Ecological study with
time series

All under-five children deceased
in Brazil and macro-regions U5MR To analyze the trend in U5MR according to the list of

preventable causes of death

Martins, P. [30] 2000–2010 Ecological study
Children under-one deceased
from mothers living in the states
and macro-regions

IMR To analyze the convergence between the decrease in
IMR and the Municipal Human Development Index

Mendes, P. [31] 2000–2010 Ecological study with
time series

Under-one and under-five
deceased children in the 5
macro-regions

IIMR/U5MR
To analyze the temporal trends of indicators of IMR
and U5MR related to hospital morbidity due to
diarrheal diseases

Oliveira, G. [32] 2006–2010 Ecological study with
geospatial analysis

Newborns deceased in the
26 states and the Federal
District, Brasília

NMR
To analyze the spatial distribution of neonatal
mortality and its correlation with biological,
socioeconomic, maternal and child factors
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Table 2. Cont.

Author Period Methods Sample/Study Unit Indicator Objective

Ramalho, W. [33] 2006–2008 Ecological study
Children deceased between
27th and the 364th day of life in
the 5227

NMR/ENMR/LNMR/PNMR
To describe the inequalities in infant mortality
according to socio-economic indicators between
geographic areas and municipalities in Brazil

Rasella, D. [34] 2000–2005 Panel data Children under-five who died in
Brazilian municipalities NMR/IMR/PNMR/U5MR

To assess the effects of the FHS on the U5MR du to
diarrhea diarrheal diseases and lower respiratory
tract infections

Rasella, D. [35] 2004–2009 Panel data Children under-five who died in
2853 municipalities. U5MR

To assess the effect of BFP on deaths of children
under-five, associated with to poverty, diarrhea, lower
respiratory tract infections and malnutrition

Rodrigues, N. [36]

1997–2000/
2001–2004/
2005–2008/
2009–2012

Ecological study with
geospatial analysis

Deceased children from mothers
living in the 5 macro-regions ENMR/LNMR To assess the spatial and temporal trends of

maternaland neonatal mortality.

Russo, L. [37] 2005–2012 Panel data Deceased children under-one
year in 5563 municipalities IMR To study the effect of primary care physicians on IMR

Schuck-Paim, C. [38] 1980–2010 Retrospective descriptive
analysis

Children under-five who died
frompneumonia from mothers
living in the 5570 municipalities

U5MR
To assess the effect of ten-valent pneumococcal
conjugate vaccine (PCV10) on under-five mortality
from pneumonia

Shei, A. [7] 1998–2008 Times series study Infant deaths in the all
municipalities in the country. NMR/PNMR/IMR

To examine whether the implementation and
expansion of the BFP Program, was associated with
infant mortality

Silva, A.A. [39] 1995–2007 Correlational descriptive
study

Deceased children in the five
Macro-regions and the 26 states
and the Federal District, Brasília

IMR To examine whether the low birth weight (LBW)
paradox exists in Brazil

Silva, A.L.D. [40] 1999–2013 Ecological time series

The country’s population
(women of childbearing age,
children born alive and deceased
in the national territory

NMR/IMR
To analyze childbirth assistance according to birth
profile, characteristics of live births and preventable
infant deaths

Verona, A. [41] 1996–2006 Correlational analysis

Under-one children deceased
from mothers aged 15 to 49 who
had at least one child in the five
years preceding the
survey

IMR To examine the relation between IMR and religious
involvement of mothers

Vieira-Meyer, A. [42] 2012 Ecological study
Under-one deceased children
from mothers living in
3441 municipalities

IMR To access how the coverage and quality of FHS and
BFP are associated with IMR

IMR: under-1 infant mortality rate; U5MR: under-5 child mortality rate; NMR: neonatal mortality rate; PNMR: post-neonatal mortality rate; ENMR: early neonatal mortality rate; LNMR: late neonatal
mortality rate.
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Table 3 displays the frequency, as well as the proportion of articles selected according
to the type of determinant, as defined by the four dimensions of the CMHC.

A majority of papers associated infant mortality with the effects of public policies of
the external dimension 1 (83; n = 19). Most of studies focused on policies not directly related
to health (65%; n = 15), while 57% of them associated infant mortality with health-related
policies (n = 13). In the external dimension 2, the reorganization of health services was
the most important factor impacting on infant mortality (78%; n = 18), with emphasis on
the access and effective use of healthcare (61%; n = 14) and the use of primary healthcare
(30%; n = 7). Access and quality of services were also the object of study in the selected
articles (22%; n = 5). Studies reporting the effects of living conditions of the intermediary
dimension on infant mortality rates, represent 78% of the total selected articles (n = 18),
mostly related to income (35%; n = 8), housing (30%; n = 7), and education (30%; n = 7).
Among the selected studies, few focused on individual factors and their effects on infant
mortality rates (27%; n = 6).

Table 4 summarizes the results, indicating the main findings related to factors associ-
ated with infant mortality and their respective dimensions according to the CMHC.

4.2. The Four Dimensions of CMHC

In this subsection we reported the main findings according to the dimensions of the
CMHC, the external dimensions 1 and 2, and the intermediate and the internal dimensions.

Table 3. Frequency and classification of determinants of infant mortality according to the CMHC.
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Table 4. The determinants of infant mortality in Brazil according to the four dimensions of the Conceptual Model of Health Capability (CMHC).

Main Author/Year External Dimension 1 * External Dimension 2 * Intermediate Dimension * Internal Dimension *

Almeida, W./2012 [23] Socioeconomic conditions
Unequal access and quality of
healthcare/organization of
healthcare

Geographical distance and the
difficult access to childbirth
facility/socioeconomic and cultural
factors

_

Araújo, C./2017 [24] Per capita spending of municipality’s own
resources on healthcare Unequal access to healthcare Living conditions _

Boschi-Pinto, C./2017 [25]
National policy of management for
treating pneumonia and diarrhea/the
Millennium Development Goal SDG-4

_ _ _

Bühler, H./2014 [26] Socio-environmental policies _
Percentage of residents without
garbage collection service and
dependency ratio

_

França, E./2017 [27] BFP/National Immunization Program
(NIP)/FHS

Primary healthcare/reorganization
of prenatal and neonatal care

Improvements in nutrition/basic
sanitation

Prematurity/congenital
anomalies

Garcia, L./2011 [28] Regional socioeconomic
inequalities/household per capita income _ Maternal schooling/living

conditions _

Gomes, T./2016 [4]
Expanding coverage rate of
FHS/improvements in socioeconomic
conditions

Increase in the population covered
by primary care _ _

Guanais, F./2013 [29] The expansion and interaction between
FHS and BFP programs Quality of hospital birth care Improvements in daily living

Conditions/ fertility rate _

Malta, D./2019 [13] SUS/healthcare promotion actions linked
to healthcare actions

Adequate neonatal
care/diagnostic/therapeutic actions
and care during childbirth

_ Short-term pregnancy/low birth
weight (LBW)

Martins, P./2018 [30] Regional socioeconomic disparities _
Living conditions expressed by
Municipal Human Development
Index (MHDI)

_

Mendes, P./2013 [31] Healthcare policies and socioeconomic
inequalities Limited access to healthcare Socioeconomic and cultural

disparities _
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Table 4. Cont.

Main Author/Year External Dimension 1 * External Dimension 2 * Intermediate Dimension * Internal Dimension *

Oliveira, G./2013 [32]
Macroeconomic
policies/BFP/socioeconomic and regional
inequalities

Inequalities in accessing
maternal/prenatal/birth care and
caesarean sections

Living condi-
tions/maternaleducation/Low Birth
Weight Paradox (LBWP)

Maternal age/teenage
pregnancy/LBW

Ramalho, W./2013 [33] Socioeconomic conditions measured by
Family Development Index (FDI)

Coverage of healthcare/healthcare
information system

FDI/family vulnerability/social
mobilization Congenital malformation

Rasella, D./2010 [34] FHS coverage rate
Reorganization of primary
healthcare/early case
diagnosis/antibiotic prescription

socioeconomic conditions _

Rasella, D./2013 [35] BFP and FHS coverage rate Increased primary care through BFP Extreme poverty/undernutrition _

Rodrigues, N./2016 [36] _ Unequal distribution of healthcare
among the macro-regions _ _

Russo, L./2019 [37] Gross Domestic Product per capita/FHS
Availability of primary care
physician/private health insurance
coverage

Gross Domestic Product (GDP) per
capita/piped
water/electricity/garbage collection

_

Schuck-Paim, C./2019 [38] National Immunization Program Vaccination/improved education
and healthcare

Improved nutrition and
hygiene/maternal education _

Shei, A./2013 [7] Expanding coverage rate of the PBF Improved access to healthcare Reduction of health inequalities Congenital malformation

Silva, A.A./2010 [39] _ Healthcare during pregnancy/early
medical interventions

Socioeconomic conditions/maternal
education LBWP

Silva, A.L.D./2016 [40] _ Hospital quality/increased use of
health private sector _ LBW

Verona, A./2010 [41] _ _ Maternal religious involvement,
parity and region _

Vieira-Meyer, A./2019 [42] FHS and PBF coverage rate Quality and effectiveness of FHS
Socioeconomic conditions/Human
Development Index/family attitude
towards health

_

(*) As defined in the CMHC, external dimension 1 refers to the outcome of the macro-environment; external dimension 2 is related to the access and effective use of health system; the intermediate dimension is
linked to social and life context, while the internal dimension refers to biological and genetic individual characteristics.
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4.2.1. External Dimension 1—Macro-Environment/Outcome of Public Policies
Healthcare Policies and Actions

The creation of the SUS and the implementation of the FHS were important factors to
reduce infant mortality [29,31,34,35]. The decentralization of resources and autonomy in
decision-making at the municipality level and greater availability of primary care physi-
cians were also important for reductions in IMR [37,42]. On the other hand, decentralization
and autonomy led to chronic underfunding, revealing the incapacity of small municipalities
to provide access to adequate health by recruiting, retaining doctors, and hiring medium-
and high-complexity procedures from the private health sector, leading to gaps in the
comprehensiveness of services and increases in IMR [24]. Disparities in the degree of
implementation of the SUS among regions and its effects on IMR [33] and U5MR [31],
in addition to the rise of private health insurance coverage as a factor contributing for
reducing IMR [37] raise questions about the lack of comprehensiveness and quality of
public healthcare.

Policies Not Directly Related to Health

Although macroeconomic policies, such as a currency stabilization (Plano Real) and
minimum wage policies, had led to reductions of PMR [32], socioeconomic inequalities
remain [30–32] and were barriers to the access to health service system and its effectiveness
to reduce infant mortality [4,23,33,37]. There was great variability in the evolution of
socioeconomic inequalities on the decreasing trend in IMR and U5MR, suggesting that
income inequalities impacted IMR and U5MR to a lesser extent over time [28].

The Brazilian Conditional Cash Transfer Bolsa Família Program

BFP was reported as a factor impacting infant mortality [7,27,29,32,35,37,42]. If, on
the one hand, the FHS expanded the supply of primary healthcare, on the other, the
PBF boosted the demand for the use of these services [7,29,35]. The effectiveness of FHS
depended on the expansion of the BFP to reduce PNMR and the increased usage of prenatal
care services was greater in the Northeast than in the other regions, although findings also
raised the possibility that the programs may have been implemented in places where the
decreases in PNMR were already underway [7,29]. The results also pointed out BFP as
responsible for important increases on income and nutrition and the reduction of U5MR
related to diarrhea [35].

4.2.2. External Dimension 2—Access and Effective Use of the Health Service System
Coverage, Reorganization and Access to Health Services

Results confirmed the association of increased coverage of primary healthcare pro-
vided by the FHS with reductions in IMR [37] and U5MR [34], especially by preventable
causes such as infectious diarrheic diseases [4]. Findings also demonstrated that higher cov-
erage and improvements in primary healthcare were associated with reductions in infant
mortality [7,27,29,35,42], contributing to reduce health inequalities. It was also reported
that IMR is affected by the fact that health service facilities were concentrated in capitals,
urban and central areas, which led to a significant disparity in providing health services to
the rural, peripherical and poorest areas [23,33]. Disparities among macro-regions were
related to the distribution of public health services and NMR [36]. Findings also reported
that PNMR associated with complex cases depended strongly on referral structures [29],
and that declines in IMR was also linked to increases of private health insurance cover-
age [37]. Although results reported increasing coverage of programs allowing access to
primary healthcare, inequalities still remain, redirecting patients to emergency services
and unnecessary hospitalizations, leading to mismanagement of cases relating to IMR and
U5MR [31]. This also led to high rates of unnecessary caesarean sections and NMR [40].
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Quality of Services

Results reported that approximately 70% of IMR are determined in the neonatal
period, linking these deaths to the quality of prenatal care that is affected by gaps in the
access to healthcare facilities [37]. The evolution of childbirth in Brazil was likely related to
problems of hospital quality and antenatal care, and increases in the coverage of antenatal
obstetric care and prenatal consultations were observed simultaneously with increases of
preventable infant deaths (PMR and IMR) linked to adequate assistance and care during
childbirth [40]. The literature also revealed that the prevention of infant mortality depended
strongly on the preventive suggestions provided to families by the FHS teams and on the
incorporation of these guidelines in seeking care at the appropriate time [42].

4.2.3. Intermediate Dimension—Living Conditions, Social, and Life Contexts
Income, Poverty and Nutritional Status

The relation between per capita income and infant mortality is abundant in the
literature [23,26,28,29,32,34,35,37]. The distances between housing and maternal, and child
healthcare were inversely related to household per capita income, revealing low income as
a driver of access inequalities linked to IMR [23]. Results revealed that living conditions,
social and life context may affect infant mortality due to diarrhea through nutritional status
related to poverty [26,27,33,35]. An association was found between IMR and dependency
ratio (the proportion of people between 0 and 14 years old and/or 60 years old or over
in relation to the total number of people between 15 and 59 years old living in a micro-
region) [26,33]. Findings suggested that the elderly were responsible for the children
and/or were providers of the very few financial resources of the household, most resulting
from social benefits, which could lead to malnutrition and diarrhea [26].

Housing

Papers associated U5MR with adequate basic sanitation [27] and access to clean water
with PNMR [29] and U5MR [34]. Garbage collection and piped water were associated with
IMR [37], while declines in IMR were positively associated with the limited access to basic
sanitation services [26,33].

Educational Attainment and Fertility

The literature reported education as inversely related to PNMR [29,33] and IMR [35,39],
while U5MR was as inversely related to maternal education [28,38]. The greater the ac-
cess to healthcare among social groups of higher income, the higher the schooling level
and access to public services (such as water, electricity, sewage, and garbage collection
services). Higher schooling level also favored a better perception of health and knowl-
edge about the different medical specialties available for the treatment of diseases [32].
Results also reported an association between decreasing fertility rates and decreasing infant
deaths [29,34,35,40,41].

Living Conditions and Development Indexes

Socioeconomic and living conditions composite indexes such as the Human Develop-
ment Index [42], Municipal Human Development Index (MHDI) [30], and Family Develop-
ment Index (FDI) [33] were associated with reductions in infant mortality. In addition to
income as an important factor for increasing nutritional status, income inequalities that
played an important role as a driver of inequalities in the access to healthcare because of
an uneven provision of maternal and childcare [23]. The access to employment, adequate
sanitation, and access to clean water, as components of FDI were pointed out as factors
influencing infant mortality as well [33]. Higher educational attainment was identified as
an element favoring a better perception of the health and knowledge about the treatment
of diseases [32].
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4.2.4. Internal Dimension—Individual Characteristics/Genetic and Biological Factors
Low Birth Weight, Maternal Age, and Congenital Malformations

Prematurity and low birth weight (LBW) were associated with increased risk of
U5MR [13]. In the opposite direction, higher LBW and lower IMR were observed in more
developed regions when compared to less developed regions of the country. In fact, an
epidemiological paradox was reported involving LBW, maternal age, and schooling [39].
There was an “age effect” regarding maternal schooling. Paradoxically, maternal age equal
to or over 35 years in more developed contexts was associated with LBW and with low
mortality rates. In these contexts, many women in this age bracket had a higher educational
level and access to qualified jobs, better income, and access to better healthcare [32]. On
the other hand, in underprivileged populations, maternal age equal to or over 35 years
increased the risk of LBW and early neonatal mortality, both associated with low education
and biological factors. In short, maternal schooling could hide an effect of socioeconomic
condition on maternal age and be associated with LBW [13]. Access to better healthcare,
interrupted pregnancy and high rates of caesarean sections may also contribute to low-
birth-weight paradox (LBWP) [32,39].

Congenital anomalies [27] and malformations were also reported in association with
prematurity [33] and NMR [7] and was observed as an increasing cause of infant deaths
in the states with lower infant mortality rates, approaching the infant mortality profile of
high-income countries [27].

5. Discussion

The objective of this review was to identify and summarize the determinants of infant
mortality in Brazil under the influence of social and health policies, aiming at explaining
the recent changes in the infant mortality rate and identifying gaps in research concerning
such determinants.

As a summary of the findings related to the four dimensions of the CMHC, many
improvements emerged with the implementation of the SUS, such as decentralization
of services and resources that created autonomy in decision-making among states and
municipalities [37,42]. Simultaneously, even under the effect of the FHS and BFP that
intervened in both the supply and demand side of primary healthcare [29], decentralization
led to disparities in the provision of health services among regions. The difficulties for
small municipalities to hire private health services to close gaps in the provision of public
services [24], coupled with a rise of private health insurance coverage and the availability
of physicians associated with reductions in IMR raise questions about shortcomings in the
access and comprehensiveness of public health services [23,43].

The increasing coverage of FHS accounted for important reductions in IMR and
U5MR [34,37], mainly due to preventable causes such as diarrheic diseases [4], but deficien-
cies in the organization of health services, mainly in the distribution of maternal, child, and
obstetric care, remained as marked inequalities between urban and rural regions [23,33].
The quality of health services was also a matter of concern, since, paradoxically, increases
in the coverage of antenatal obstetric care and prenatal consultations were associated with
increases of preventable infant deaths (PMR and IMR) linked to adequate assistance and
care during childbirth [40].

Socioeconomic conditions also represented important factors impacting infant mortal-
ity, through income, education, and employment [4,7,28]. Even though macroeconomic
policies had led to reductions of PNMR, socioeconomic inequalities have remained as
barriers to the effectiveness of the health system [30–32] and policies to reduce infant mor-
tality [4,23,33,37]. With regard individual factors linked to the internal dimension of the
CMHC, the results suggest that age and maternal education are factors subject to confusion
when associated with low birth weight and infant mortality rates [39]. The results indicate
that congenital malformations are more prevalent in states with lower infant mortality
rates [27].
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This review also identified a gap in terms of studies on a possible direct relationship
between employment and infant mortality.

What emerges from the literature suggests that public policies such as the implemen-
tation of SUS, the FHS, and BFP have proved to be important infant mortality reducers;
however, some limitations related to inequalities in the access to quality and comprehensive
health services that seem to have important implications for reducing infant mortality
rates. Socioeconomic and living condition factors such as income, educational attainment,
fertility rate, and housing were pointed out as the main determinants of infant mortality as
well. Likewise, recent changes in infant mortality in Brazil are likely related to changes in
one or more of those determinants. This study also shed light on the limited capacity of
social and health policies in promoting sustainable reductions in infant mortality in Brazil
in the presence of socioeconomic inequalities. We also identified a gap in terms of studies
on a possible direct association between employment and infant mortality.

Our results are in accordance with other systematic reviews. Ferrari [44] reported
that life conditions according to socioeconomic indicators such as income, housing, basic
sanitation, and accessibility to health were identified as determinants of post-neonatal
deaths. This review also highlighted the existence socioeconomic inequalities in the North
and Northeast regions impacting on infant mortality. Duarte [45] summarized research
studies from 1998 to 2006, aiming at assessing how Brazilian literature analyzed the infant
mortality trends and possible associations with changes in the organization and financing
of SUS. The review concluded that the impact of assistance and health measures on child
mortality is limited, causing a reduction to a level that tends not to be exceeded unless
they affect existing social inequalities. Santos [46] identified the main risk factors for infant
mortality and the causes of death between 1980 and 1983 as well as between 2005 and 2008.
In the first period, the main risk factors for infant mortality were related to socioeconomic
characteristics and, in the second period, to the newborn, to maternal and child healthcare,
and socioeconomic characteristics. This study concluded that in previous decades the
priority was to solve problems linked mainly to the physical and social environment where
the child lived, while in the second period the challenge incorporated the need to provide
equity in access to quality health services.

5.1. The Implementation of FHS and BFP and the CMHC

Public policies have improved the provision of primary healthcare, operating as the
gateway to public health services, through monetary incentives in exchange for the ac-
complishment of health conditionalities [7,29,34,35]. However, socioeconomic inequalities
imposed limitations on the access to quality, comprehensive, and adequate health services,
limiting the opportunities for seeking health once they cancel the internal features of a per-
son (capabilities). These capabilities are fundamental in determining the degree of freedom
for seeking health, such as self-knowledge, skills, and competences [47]. In such contexts,
income appears as a fundamental element for increasing nutritional status [26,27,35], and
also as an antidote against those inequalities [23].

The LBWP summarizes one of the mechanisms through which socioeconomic factors,
such as income, educational attainment, and employment reinforce health inequalities
that may impact maternal and infant health [32,39]. In this sense, maternal education
and its relation to maternal age should be used with caution when assessing the social
determinants of health in specific socioeconomic contexts. On the other hand, studies also
emphasized that the prevention of infant mortality depended strongly on the preventive
suggestions provided to families by the FHS teams and on the incorporation of such
guidelines in the search for care at the appropriate time [42]. This finding suggests that
educational attainment is a fundamental capability that impact on other capabilities [20]
for reducing infant mortality.

Regarding the recent changes in infant mortality in Brazil, it is probably due to changes
in income, educational attainment, fertility rate, housing, the access and the quality of
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healthcare, coverage of BFP, among other multifactorial determinants of infant mortality
in Brazil.

In this review, we also identified a gap in terms of studies about a possible direct effect
of employment on infant mortality. More quantitative studies are needed to assess the
impact of those determinants on infant deaths.

Strengths and Limits

First, to our knowledge, this is the first study to make use of the health capabilities
approach in a scoping review on the determinants of infant mortality. Second, this is
the first scoping review on the determinants of the different infant mortality indicators
gathered in a single study. One aspect that must be considered when interpreting our
findings refers to the fact that the original version of the CMHC was conceived aiming at
conceptualization and operationalization of health interventions at the individual level.
Finally, due to the broad scope of the topic addressed, this study limited the analysis to
quantitative studies only. This can be a source of selection bias in relation to the absence
of qualitative studies aimed at identifying the variables acting within the intermediate
dimension of the CMHC.

6. Conclusions

The findings suggest that although the implementation of the SUS, the FHS, and BFP
have proved to be important infant mortality reducers, inequalities in the access to quality,
and comprehensive health services that seem to have important implications for reducing
infant mortality rates. Socioeconomic conditions and health-related factors interacting
in the four dimensions of the CMHC such as income, educational attainment, fertility
rate, housing, access to healthcare, and the BFP coverage rate were pointed out as the
main determinants of infant mortality. Likewise, recent changes in infant mortality in
Brazil are likely related to changes in those factors. This study also shed light on the
limited capacity of social and health policies in promoting sustainable reductions in infant
mortality in Brazil, mainly in the presence of socioeconomic inequalities. We also identified
a gap in terms of studies on a possible direct relationship between employment and infant
mortality. More quantitative studies are needed to assess the impact of those determinants
on infant deaths.

With regard to the support offered by the findings of the current work to decision-
makers, aiming at interventions for reducing infant mortality rates in Brazil, we provide
some recommendations.

The quality of and access to health services are bottlenecks identified in the current
work as limiters for reducing child mortality. Interventions and investments in actions
that could improve the quality of and access to health services, whether through new
methodologies for training personnel or in the form of remuneration of services, could
improve the performance of the health service system.

Additionally, the resumption of the Mais Médicos (More Doctors) Program, which
imported to Brazil doctors specialized in primary health care from other Latin American
countries could reduce the shortage of health professionals in the most remote regions of
the country. Investments in technology and infrastructure that promote digital inclusion
would bring enormous benefits for the individual’s health management.

Considering that one of the most ambitious objectives of the BFP is to interrupt the
intergenerational cycle of poverty in Brazil, the investment in public policies aimed at
improving the quality and performance of the educational system, emerges as an element
capable of acting at the same time in various dimensions of the Brazilian context. In
addition to allowing the most effective use of public services by the beneficiaries of social
and health policies, higher levels of education also mean more qualified workers and
higher wages.

The comprehensiveness of services is a more complex problem to be addressed, as it
arises as a result of the decentralization of resources and services. Given the high number
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of existing municipalities in the country (5565), this factor would be subject to a political
predisposition towards a broad administrative reform that includes the reduction of health
regions, together with a reduction in the number of municipalities and a reorganization
of services. Further, there still exist political developments of the recent economic and
political crisis in Brazil that impose major difficulties to public health managers regarding
possible reforms and new proposals aimed at greater social protection and improvement
in the population health. Furthermore, the emergence of the COVID-19 pandemic poses
greater challenges for emerging countries such as Brazil, that may hinder efforts towards
reforms in the health system.
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Appendix A

Research equations
CONCEPTS

Table A1. Research question: What are the determinants of infant mortality in Brazil, from 2010 to 2020?

Concepts Mortality Infant Brazil

Keywords

Mortality
Mortalities

Morte
Mortalidade

Death *
Death rate
Death rates

Fatality rates

Neonatal
Infant
Child

Neonatal
Neonatal
Newborn
Newborn
Perinatal

Baby
Babies

Kid
Paediatric
Pediatric

Brasil
Brazil

Descriptors Mortality (exp)
Cause of death

Child
Infant Brazil

Descriptors Child mortality
Infant mortality

* Database descriptors and/or keywords.

Table A2. MEDLINE (1314 references).

# Research Equations Results

1

((mortali* or death* or fatali*) adj3
(neonatal* or neo natal* or new born* or
newborn* or infant* or child* or baby* or
babies* or kid* or kids* or paediatric* or
pediatric*)). ab,kf,kw,ti.

67,758

2 (brasil* OR brazil*). af. 472,801

3 Brazil/ 89,592

4 3 OR 4 472,801

5 mortality/OR cause of death/ 85,615

6 Exp child/OR exp infant/ 2,431,516

7 5 AND 6 15,728

8 child mortality/OR exp infant mortality/ 31,161

9 1 OR 7 OR 8 92,670

10 4 AND 9 2534

11 limit 10 to year = ”2010–2020” 1314

1. * Database descriptors and/or keywords; 2. “ab” = abstract; 3. “kf” = keyword heading word; 4. “kw” = keyword heading; 5. “ti” = title;
6. “af” = all search fields; 7. “Exp child” = filter limiting the search to a specific population (children); 8. “exp infant” = filter limiting the
search to a specific population (infants); 9. “exp infant mortality” = filter limiting the search to a specific event (infant mortality).
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Concepts Concept 1 Concept 2 
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Descriptors base  
SCIELO 
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Concept 1 (research equation with 
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w:((mortali* OR death* OR fatali*) AND (neonat* OR “neo nat*” OR newborn* 
OR “new born*” OR “recém nascido*” OR infant* OR child* OR crianca*) 
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2020]) AND (db:(“LILACS”)) 

Concept 2 (research equation with de-
scriptors) 

mh:(mh:(((((mortality OR death OR “cause of death”) AND (child OR infant 
OR “infant, newborn”)) OR (“child mortality” OR “infant mortality” OR “peri-
natal mortality”)) AND (brazil))) AND (db:(“LILACS”)) AND (year_clus-
ter:[2010 TO 2020])) 
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Figure A1. Screen shot research: MEDLINE.

Table A3. LILACS (Concept 1 = 1522 references; concept 2 = 213 references; total = 1735).

Concepts Concept 1 Concept 2

Keywords Mortalidade Infantil no Brasil Mortalidade
Neonatal no Brasil

Descriptors base SCIELO mortalidade, infantil, brasil mortalidade, neonatal, brasil

Concept 1 (research equation with
keywords)

w:((mortali* OR death* OR fatali*) AND (neonat* OR “neo nat*” OR newborn* OR
“new born*” OR “recém nascido*” OR infant* OR child* OR crianca*) AND (brasil* OR
brazil*)) AND (db:(“LILACS”)) AND (year_cluster:[2010 TO 2020]) AND
(db:(“LILACS”))

Concept 2 (research equation with
descriptors)

mh:(mh:(((((mortality OR death OR “cause of death”) AND (child OR infant OR
“infant, newborn”)) OR (“child mortality” OR “infant mortality” OR “perinatal
mortality”)) AND (brazil))) AND (db:(“LILACS”)) AND (year_cluster:[2010 TO 2020]))

1. * Database descriptors and/or keywords; 2. “w” = keywords, 3. “db” = database, 4. “mh” = MeSH.
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INCLUS

DIMENSIONS SELON LE MODÈLE DE CAPACITÉS EN SANTÉ-MCS-RUGER

Réviseur

Numéro de l'article

Nom du premier auteur et année

Titre de l'article

A. PERTINENCE DE L'ARTICLE

1

DÉCISION (A) 1
B. QUESTIONS PRELIMINAIRES

1

1

DÉCISION (B) 1
Objectif de l'étude

Type d'étude Choisir 
parmi les 6 C.4 Préciser le 

type de devis

C. QUALITE DES METHODES
Préciser le type d'étude, en choisissant parmi les catégories ci-dessous Score en %

2

1

2

2

C. 5. Études mixtes

5.1. le devis de recherche mixte permet-il de répondre à la 
question de recherche ?

5.2. L'intégration des données qualitatives et quantitatives 
(ou des résultats) permet-elle de répondre à la question de 
recherche ?

5.3. Les auteurs ont-ils suffisamment pris en compte les 
limites associées au processus d'intégration (p.ex., 
divergence des données ou des résultats qualitatifs et 
quantitatifs dans le cas d'un devis de triangulation) ?

C. 4. Études quantitatives descriptives

4.1. La stratégie d'échantillonnage permet-elle de répondre à 
la question de recherche ?

87.50
4.2. L'échantillon est-il représentatif de la population à 
l'étude ?
4.3. Les instruments de mesure sont-ils appropriés (origine 
claire, validité connue, outil validé) ?

4.4. Le taux de réponse est-il acceptable(>60%)

C. 3. Études quantitatives sans sélection aléatoire

3.1. Le processus de sélection des participants permet-il de 
minimiser les facteurs de confusion ?
3.2. Les instruments de mesure de l'exposition (ou de 
l'intervention) et des effets sont-ils appropriés (origine claire, 
validité connue, outil validé, et absence de contamination 
entre les groupes si pertinent) ?

3.3. Dans les groupes comparés (exposés/non exposés; 
avec ou sans l'intervention; cas/contrôles), les participants 
sont-ils comparables, ou les chercheurs prennent-ils en 
compte (en les contrôlant) ces différences dans leurs 
analyses ?

3.4. Les données sont-elles complètes (>80%) et (si 
applicable) le taux de réponse est-il acceptable (>60%), ou y-
a-t-il un taux acceptable de suivi pour les études de cohorte 
(selon la durée de suivi) ?

1.5. Les auteurs ont-ils suffisamment pris en compte la 
manière dont leur présence influence les résultats (p. ex, 
leurs interactions avec les participants; réflexivité du 
chercheur) ?

C. 2. Études quantitatives avec sélection aléatoire

2.1. Y a-t-il une description claire du processus de sélection 
aléatoire (randomisation) et/ou d'un processus de approprié 
de distribution dans les groupes ?
2.2. Y a-t-il une description claire du processus de sélection 
à l'aveugle ?

2.3. Les données sont-elles complètes (>80%) ?

2.4. Le nombre de perdus de vue est-il faible ? (<20%) ?

 Analyser l'accès géographique à l'accouchement à l'hôpital au Brésil
les municipalités.

Étude écologique avec analyse géospatiale

Critères d'évaluation de la qualité (Utiliser le chiffre 0, 1 ou 2 pour cocher la bonne réponse s'il y a lieu 
dans l'une ou l'autre des cases en rose. Chiffre 0 si réponse est NON ou impossible de répondre; chiffre 

1 si réponse est oui en partie; chiffre 2 si réponse est clairement oui)                                         

C. 1. Études qualitatives

1.1. Les sources des données (p.ex., données d'entretiens 
individuels) permettent-elles de répondre à la question de 
recherche ?
1.2. Le processus d analyse des données qualitatives 
permet-il de répondre à la question de recherche (p.ex, 
disponibilité des grilles d'analyse, du cahier de codification, 
etc) ?
1.3. Les auteurs ont-ils suffisamment pris en compte la 
manière dont les résultats sont liés au contexte (p.ex., le 
cadre dans lequel les données ont été collectées) ?

1.4. Les auteurs ont-ils suffisamment démontré la crédibilité 
des résultats présentés (p.ex., triangulation entre différentes 
sources de données, restitutions auprès des participants à 
la recherche, etc.) ?

Réponses aux questions préliminaires  (Oui=1, Non ou ne sait pas=0)

B. Questions préliminaires

Y a-t-il une question de recherche qualitative ou quantitative 
claire (ou un objectif de reherche clair) ?

Les données collectées permettent-elles de répondre à la 
question de recherche (ou à l'objectif de recherche) ?

Inclus=1              Exclus=0

 Infant mortality and geographic access to childbirth in Brazilian municipalities

Critères d'évaluation de la pertinence (Oui=1, Non ou ne sait pas=0)

A. Questions sur la pertinence de l'article

Article répondant à l'ensemble des critères 
d'inclusion/exclusion 1

Article présentant un devis de recherche explicite

Inclus =1      Exclus =0

NB. Utiliser le chiffre approprié pour cocher la bonne réponse s'il y a lieu dans l'une ou l'autre des cases 
en rose. 
Remplir un fichier par article

DIMENSION EXTERNE 
Environnement macro social, 

politique et physique (résultats 
des politiques macros)

DIMENSION EXTERNE        
Sysème de soins de santé, 

systéme d'éducation, effectif 
accès aux services  

DIMENSION INTERMÉDIAIRE        
Normes, réseau social, vie 

communautaire (famille, école, 
réligion, culture) 

X

AB
Note: Il y avait des preuves de grandes différences de 
distance géographique pour l'hospitalisation à la 
naissance, qui étaient associées au niveau 
socioéconomique, à la taille de la population et à 
l'emplacement de la municipalité de résidence, avec 
des effets significatifs sur les niveaux de mortalité 
infantile

REF (2)

ALMEIDA, W. 2012

Figure A5. Cont.



Int. J. Environ. Res. Public Health 2021, 18, 6464 26 of 28

Int. J. Environ. Res. Public Health 2021, 18, x FOR PEER REVIEW 27 of 29 
 

 

 
Figure A5. Adapted Mixed Methods Appraisal Tool (MMAT) reading review grid. 

DÉCISION (C) 1

D. POPULATION À L'ÉTUDE
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X
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Revue
Lien URL/DOI
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contribution et la pertinence de l'article par rapport aux objectifs de 
recherche) 

Discussion II: Bien qu'elles aient été élaborées au cours de la dernière décennie, d'importantes 
stratégies visant à améliorer la qualité et l'accès aux soins pour les femmes enceintes semblent 
insuffisantes pour garantir l'égalité d'accès aux services d'accouchement. La distance intercommunale 
plus longue était un facteur de risque de mortalité infantile et est liée aux disparités de l'offre des 
services de qualité et le manque de communication entre les soins ambulatoires et l'assistance à 
l'accouchement. Malgré sa caractéristique universelle, le SUS nécessite des mécanismes efficaces qui 
garantissent l'accessibilité à la population des municipalités de plus petite taille avec un niveau socio-
économique plus défavorable.

Revista de Saúde Pública
 http://dx.doi.org/10.1590/S0034-89102012005000003

Références pertinentes

 3. Campos TP, Carvalho MS. Assistência ao parto no Município do Rio de Janeiro: Perfil das maternidades e o 
acesso da clientela. Cad Saude Publica. 2000;16(2):411- 20. DOI:10.1590/S0102-311X2000000200011

 21. Victora CG, Grassi PR, Schmidt AM. Situação de saúde da criança em área da região sul do Brasil, 1980- 
1992: tendências temporais e distribuição espacial. Rev Saude Publica. 1994;28(6):423-32.

 10. Leal MD, Gama SG, Cunha CB. Desigualdades raciais, sociodemográficas, e na assistência ao pré-natal e ao 
parto, 1999-2001. Rev Saude Publica. 2005;39(1):100- 7. DOI:10.1590/S0034-89102005000100013

2005-2007

Résultats

Conclusions

 Il y avait des preuves de grandes différences de distance géographique pour l'hospitalisation à la 
naissance, qui étaient associées au niveau socio-économique, à la taille de la population et à 
l'emplacement de la municipalité de résidence, avec des effets significatifs sur les niveaux de mortalité 
infantile. Dans le contexte de la régionalisation des soins de santé et de la logique de planification 
intégrée, les résultats suggèrent que les disparités d'accès géographique à l'accouchement à l'hôpital 
restent un défi à surmonter dans la structure des systèmes de santé régionaux.

Discussion

Plus la distance géographique pour l'hospitalisation à l'accouchement est grande, plus l'IMR est élevé, 
même en contrôlant les effets de la région, de la taille de la population, du revenu municipal et de 
l'accès. Au Brésil, les services de santé sont concentrés dans les zones urbaines, les capitales et les 
zones centrales, au détriment des zones rurales, des zones les plus pauvres et de la périphérie. Il en 
résulte une grande disparité de l'offre et plus de difficultés d'accès aux services de santé, ainsi que des 
facteurs socio-économiques et culturels.

Les nouveau-nés et les infants  décédés dans les 5564 municipalités du pays.

Variables independantes 

Région: Nord, Nord-est, Sud-est, Sud et Centre-ouest
Population: 1 à 20.000; 20.000 à 50.000; 50.000 à 200.000 et 200.000 ou plus d'habitants
Revenu par habitant 
Lits de soins intensifs néonatals par 1000 naissances vivant
Proportion de naissances vivant à domicile
Distance parcourue jusqu'à la livraison

 Appréciation générale : Inclus=1          Exclus=0 (seuil d'exclusion : 1 décision ou plus avec une 
réponse=0)

Type de mortalité infantile

a) Mortalité néonatale précoce (0 à 7 jours)

b) Mortalité néonatale tardive (7 à 27 jours)

c) Mortalité néonatale (0 à 27 jours)

d) Mortalité postnéonatale (27 à 364 jours)

e) Mortalité infantile de 0 à 1 an

f) Mortalité infantile de 0 à 5 ans

5.8. Les caractéristiques des études 
incluses sont-elles indiquées avec 
suffisamment de détails ?

5.16. Les conflits d'intérêt 
sont-ils déclarés ?

Appréciation générale : Inclus=1        Exclus=0     (Exclusion si score inférieur à 80%

Critères d'évaluation de la représentativité de l'État/populations ou territoires (Oui=1, Non ou ne sait pas=0)

Description de l'États/populations/régions/ 
ou unités de services de soin: La totalité 
des 5564 municipalité du pays.

5.5. La sélection des études  a-t-elle été 
confiée à au moins deux personnes ?

5.13. Les auteurs prennent-il 
en compte les risques de 
biais des études individuelles 
dans l'interprétation et la 
discussion des résultats ?

5.6. L'extraction des données a-t-elle été 
confiée à au moins deux personnes ?

5.14. Les auteurs discutent-
ils et fournissent-ils une 
explication satisfaisante de 
toute hétérogénéité observée 
dans les résultats des études 
incluses dans la recentsion ?

5.7. Une liste des études exclues est-elle 
fournie, avec justifciation des exclusions ?

5.15. La probabilité d'un biais 
de publication et son 
potentiel impact sont-ils 
évalués ?

C. 6. Recension systématique des écrits
Oui =2     Oui partiellenent=1
Non, impossible de répondre=0

5.1. Les questions de recherche et les 
critères d'inclusion incluent-ils les 
composantes du PICO (Population, 
intervention, comparator, outcome)?

5.9. Les auteurs ont-ils utilisé 
une approche satisfaisante 
pour évaluer le risque de 
biais des études incluses?

5.2. Un plan de recherche pour la recension 
systématique était-il établi et y a-t-il une 
justification des écarts au protocole initial ?

5.10.Les auteurs rapportent-
ils les sources de 
financement des études 
incluses ou ont-ils cherché 
cette information?

5.3. La sélection des devis de recherche 
inclus dans la recension est-elle justifiée?

5.11. Si  métaanalyse ou 
autres formes de synthèse 
des preuves, les  méthodes 
utilisées pour combiner les 
résultats des études 
individuelles sont-elles

5.4. La stratégie de recherche est-elle 
pertinente  et exhaustive (p. ex., nombre et 
types de bases de données incluses pour la 
recherche, mots clés utilisés et leurs 
synonymes)?

5.12. Si  métaanalyse ou 
autres formes de synthèse 
des preuves, les auteurs 
évaluent-ils le potentiel 
impact des risques de biais 
des études individuelles sur

Figure A5. Adapted Mixed Methods Appraisal Tool (MMAT) reading review grid.



Int. J. Environ. Res. Public Health 2021, 18, 6464 27 of 28

References
1. Duarte, C.M.R. Health policy effects on infant mortality trends in Brazil: A literature review from the last decade. Cadernos Saúde

Publica 2007, 23, 1511–1528. [CrossRef] [PubMed]
2. Reidpath, D.D.; Allotey, P. Infant mortality rate as an indicator of population health. J. Epidemiol. Community Health 2003, 57,

344–346. [CrossRef] [PubMed]
3. WHO. Principaux concepts relatifs aux déterminants sociaux de la santé. In Commission des Déterminants Sociaux de la Santé

2005–2008, Raport Final; WHO: Geneva, Switzerland, 2008.
4. Gomes, T.G.A.C.B.; Ferreira, L.D.S.; Queiroz, M.N.D.; Reis Netto, P.B.D.; Bezerra, V.N.; Costa, A.M. Mortalidade na infância no

Brasil e regiões no período de 2000 a 2011: O impacto da atenção básica. Comun. Ciênc. Saúde 2016, 27, 259–266. [CrossRef]
5. Observatório de Saúde da Região Metropolitana de São Paulo. Evolução da Mortalidade Infantil na Região Metropolitana de São

Paulo-RMSP-Mortalidade Infantil no Brasil e no Estado de São Paulo, Almeida, M.F., Mortalidade Infantil na RMSP, Silva, Z.P., Mortalidade
Infantil na Cidade de São Paulo, Equipe CEInfo-SMS-SP, Coord. Júnior, A.E., Observatório de Saúde da RMSP and Sala, A. SES-SP and
team GVEs-RMS; Observatório de Saúde da Região Metropolitana de São Paulo, Faculdade de Saúde Pública da Universidade
de São Paulo, FSP-USP Mortalidade Infantil na RMSP, Silva, Z.P.; Faculdade de Saúde Pública da Universidade de São Paulo,
FSP-USP: São Paulo, Brazil, 2018; p. 18.

6. UNICEF. Levels & Trends in Child Mortality, UN Interagency Group for Child Mortality Estimation; UNICEF: New York, NY, USA, 2015.
7. Shei, A. Brazil’s Conditional Cash Transfer Program Associated with Declines in Infant Mortality Rates. Health Aff. 2013, 32,

1274–1281. [CrossRef]
8. Souza, M.D.F.M.D.; Malta, D.C.; França, E.B.; Barreto, M.L. Changes in health and disease in Brazil and its States in the 30 years

since the Unified Healthcare System (SUS) was created. Cienc. Saude Coletiva 2018, 23, 1737–1750. [CrossRef]
9. Abrasco. Especial Abrasco Sobre o Aumento da Mortalidade Infantil e Materna no Brasil; Abrasco: Rio de Janeiro, Brazil, 2018.
10. Fiocruz, Política e Ação em Saúde Pública: Conjuntura Política. Abrasco Alerta Para o Aumento da Mortalidade Infantil e Materna no

Brasil. CEE—Centro de Estudos Estratégicos da Fiocruz. Pesquisa, Política e Ação em Saúde Pública: Conjuntura Política; Fiocruz: Rio de
Janeiro, Brazil, 2019.

11. Arksey, H.; O’Malley, L. Scoping Studies: Towards a Methodological Framework. Int. J. Soc. Res. Methodol. 2005, 8, 19–32.
[CrossRef]

12. Santos, H.G.D.; Andrade, S.M.D.; Silva, A.M.R.; Mathias, T.A.D.F.; Ferrari, L.L.; Mesas, A.E. Mortes infantis evitáveis por
intervenções do Sistema Único de Saúde: Comparação de duas coortes de nascimentos. Ciênc. Saúde Coletiva 2014, 19, 907–
916. Available online: http://www.scielo.br/scielo.php?script=sci_arttextpid=S1413-81232014000300907lng=en (accessed on 7
September 2020). [CrossRef]

13. Malta, D.C.; Prado, R.R.D.; Saltarelli, R.M.F.; Monteiro, R.A.; Souza, M.D.F.M.D.; Almeida, M.F.D. Preventable deaths in childhood,
according to actions of the Unified Health System, Brazil. Rev. Bras. Epidemiol. 2019, 22, e190014. [CrossRef]

14. Armstrong, R.; Hall, B.J.; Doyle, J.; Waters, E. Scoping the scope’ of a cochrane review. J. Public Health 2011, 33, 147–150. [CrossRef]
15. Hong, Q.N.; Fàbregues, S.; Bartlett, G.; Boardman, F.; Cargo, M.; Dagenais, P.; Gagnon, M.P.; Griffiths, F.; Nicolau, B.; O’Cathain,

A.; et al. The Mixed Methods Appraisal Tool (MMAT) version 2018 for information professionals and researchers. Educ. Inf.
Interdiscip. J. Inf. Stud. 2018, 34, 285–291. [CrossRef]

16. Hong, Q.N.; Pluye, P.; Fàbregues, S.; Bartlett, G.; Boardman, F.; Cargo, M.; Dagenais, P.; Gagnon, M.P.; Griffiths, F.; Nico-
lau, B.; et al. Mixed Methods Appraisal Tool (MMAT) VERSION 2018/User Guide. 1 August 2018. Available online:
http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT_2018_criteria-manual_2018-08-01
_ENG.pdf (accessed on 6 August 2020).

17. Ruger, J.P. Health Capability: Conceptualization and Operationalization. Am. J. Public Health 2010, 100, 41–49. [CrossRef]
18. Sen, A. Inequality of What? The Tanner Lecture on Huan Values, Delivered at Stanford University, 22 May 1979; Stanford University:

Stanford, CA, USA, 1979.
19. Sen, A. Health: Perception versus observation. Br. Med. J. 2002, 324, 860–861. [CrossRef]
20. Nussbaum, M.C. Creating Capabilities: The Human Development Approach in Creating Capabilities: The Human Development Approach;

Harvard University Press: Cambridge, MA, USA, 2013.
21. López Barreda, R.; Robertson-Preidler, J.; Bedregal García, P. Health assessment and the capability approach. Glob. Bioeth. 2019,

30, 19–27. [CrossRef]
22. Hamal, M.; Dieleman, M.; De Brouwere, V.; de Cock Buning, T. Social determinants of maternal health: A scoping review of

factors influencing maternal mortality and maternal health service use in India. Public Health Rev. 2020, 41, 13. [CrossRef]
23. Almeida, W.D.S.D.; Szwarcwald, C.L. Infant mortality and geographic access to childbirth in Brazilian municipalities. Rev. Saude

Publica 2012, 46, 68–76. [CrossRef]
24. Araújo, C.E.L.; Gonçalves, G.Q.; Machado, J.A. Brazilian municipalities and their own expenditures on health: Some associations.

Cienc. Saude Coletiva 2017, 22, 953–963. [CrossRef]
25. Boschi-Pinto, C.; Dilip, T.R.; Costello, A. Association between community management of pneumonia and diarrhoea in high-

burden countries and the decline in under-five mortality rates: An ecological analysis. BMJ Open 2017, 7, e012639. [CrossRef]
26. Buehler, H.F.; Ignotti, E.; Neves, S.M. Spatial analysis of integrated health and environmental indicators for morbidity and

mortality due to infant diarrhea in Brazil, 2010. Cadernos Saude Publica 2014, 30, 1921–1934.

http://doi.org/10.1590/S0102-311X2007000700002
http://www.ncbi.nlm.nih.gov/pubmed/17572800
http://doi.org/10.1136/jech.57.5.344
http://www.ncbi.nlm.nih.gov/pubmed/12700217
http://doi.org/10.51723/ccs.v27i04.18
http://doi.org/10.1377/hlthaff.2012.0827
http://doi.org/10.1590/1413-81232018236.04822018
http://doi.org/10.1080/1364557032000119616
http://www.scielo.br/scielo.php?script=sci_arttextpid=S1413-81232014000300907lng=en
http://doi.org/10.1590/1413-81232014193.01182013
http://doi.org/10.1590/1980-549720190014
http://doi.org/10.1093/pubmed/fdr015
http://doi.org/10.3233/EFI-180221
http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT_2018_criteria-manual_2018-08-01_ENG.pdf
http://mixedmethodsappraisaltoolpublic.pbworks.com/w/file/fetch/127916259/MMAT_2018_criteria-manual_2018-08-01_ENG.pdf
http://doi.org/10.2105/AJPH.2008.143651
http://doi.org/10.1136/bmj.324.7342.860
http://doi.org/10.1080/11287462.2019.1673028
http://doi.org/10.1186/s40985-020-00125-6
http://doi.org/10.1590/S0034-89102012005000003
http://doi.org/10.1590/1413-81232017223.15542016
http://doi.org/10.1136/bmjopen-2016-012639


Int. J. Environ. Res. Public Health 2021, 18, 6464 28 of 28

27. França, E.B.; Lansky, S.; Rego, M.A.S.; Malta, D.C.; França, J.S.; Teixeira, R.; Porto, D.; Almeida, M.F.D.; Souza, M.D.F.M.D.;
Szwarcwald, C.L.; et al. Leading causes of child mortality in Brazil, in 1990 and 2015: Estimates from the Global Burden of
Disease study. Rev. Bras. Epidemiol. 2017, 20 (Suppl. 1), 46–60. [CrossRef]

28. Garcia, L.P.; Santana, L.R. Evolution of socioeconomic inequalities in infant and child mortality in Brazil, 1993–2008. Cienc. Saude
Coletiva 2011, 16, 3717–3728. [CrossRef]

29. Guanais, F.C. The combined effects of the expansion of primary health care and conditional cash transfers on infant mortality in
Brazil, 1998–2010. Am. J. Public Health 2013, 103, 2000–2006. [CrossRef] [PubMed]

30. Martins, P.C.R.; Pontes, E.R.J.C.; Higa, L.T. Convergência entre as Taxas de Mortalidade Infantil e os Índices de Desenvolvimento
Humano no Brasil no período de 2000 a 2010. Interações 2018, 19, 291–303. [CrossRef]

31. Mendes, P.S.; Ribeiro JR, H.C.; Mendes, C.M. Temporal trends of overall mortality and hospital morbidity due to diarrheal disease
in Brazilian children younger than 5 years from 2000 to 2010. J. Pediatr. 2013, 89, 315–325. [CrossRef] [PubMed]

32. Oliveira, G.S.; Lima, M.C.B.D.; Lyra, C.D.; da Costa Oliveira, A.G.R.; Ferreira, M.A.F. The spatial inequality of neonatal mortality
in Brazil: 2006 to 2010. Cienc. Saude Coletiva 2013, 18, 2431–2441. [CrossRef]

33. Ramalho, W.M.; Sardinha, L.M.V.; Rodrigues, I.P.; Duarte, E.C. Inequalities in infant mortality among municipalities in Brazil
according to the Family Development Index, 2006–2008. Pan Am. J. Public Health 2013, 33, 205–212. [CrossRef]

34. Rasella, D.; Aquino, R.; Barreto, M.L. Reducing childhood mortality from diarrhea and lower respiratory tract infections in Brazil.
Pediatrics 2010, 126, e534–e540. [CrossRef]

35. Rasella, D.; Aquino, R.; Santos, C.A.; Paes-Sousa, R.; Barreto, M.L. Effect of a conditional cash transfer programme on childhood
mortality: A nationwide analysis of Brazilian municipalities. Lancet 2013, 382, 57–64. [CrossRef]

36. Rodrigues, N.C.P.; Monteiro, D.L.M.; Almeida, A.S.D.; Barros, M.B.D.L.; Pereira Neto, A.; O’Dwyer, G.; Andrade, M.K.D.N.;
Flynn, M.B.; Lino, V.T.S. Temporal and spatial evolution of maternal and neonatal mortality rates in Brazil, 1997–2012. J. Pediatr.
2016, 92, 567–573. [CrossRef]

37. Russo, L.X.; Scott, A.; Sivey, P.; Dias, J. Primary care physicians and infant mortality: Evidence from Brazil. PLoS ONE 2019, 14, e0217614.
[CrossRef]

38. Schuck-Paim, C.; Taylor, R.J.; Alonso, W.J.; Weinberger, D.M.; Simonsen, L. Effect of pneumococcal conjugate vaccine introduction
on childhood pneumonia mortality in Brazil: A retrospective observational study. Lancet Glob. Health 2019, 7, e249–e256.
[CrossRef]

39. Silva, A.A.M.D.; Silva, L.M.D.; Barbieri, M.A.; Bettiol, H.; Carvalho, L.M.D.; Ribeiro, V.S.; Goldani, M.Z. The epidemiologic
paradox of low birth weight in Brazil. Rev. Saude Publica 2010, 44, 767–775. [CrossRef]

40. Silva, A.L.A.D.; Mendes, A.D.C.G.; Miranda, G.M.D.; Santos Neto, P.M.D. Childbirth care in Brazil: A critical situation has not yet
been overcome. 1999–2013. Rev. Bras. Saúde Matern. Infant. 2016, 16, 129–137. [CrossRef]

41. Verona, A.P.D.A.; Hummer, R.; Dias Júnior, C.S.; Lima, L.C.D. Infant mortality and mothers’ religious involvement in Brazil. Rev.
Bras. Estud. Popul. 2010, 27, 59–74. [CrossRef]

42. Vieira-Meyer, A.P.G.F.; de Araújo Dias, M.S.; Vasconcelos, M.I.O.; Rouberte, E.S.C.; de Almeida, A.M.B.; de Albuquerque Pinheiro,
T.X.; de Lima Saintrain, M.V.; Machado, M.D.F.A.S.; Dufault, S.; Reynolds, S.A.; et al. What is the relative impact of primary
health care quality and conditional cash transfer program in child mortality? Can. J. Public Health 2019, 110, 756–767. [CrossRef]

43. Rodrigues, F.E.; Tatto, R.B.; Vauchinski, L.; Leães, L.M.; Rodrigues, M.M.; Rodrigues, V.B.; Catharino, A.; Cainelli, M.; Prates, G.P.;
Cerqueira, T.M.; et al. Pneumonia mortality in Brazilian children aged 4 years and younger. J. Pediatr. 2011, 87, 111–114.

44. Ferrari, R.A.P.; Bertolozzi, M.R. Mortalidade pós-neonatal no território brasileiro: Uma revisão da literatura. Rev. Esc. Enferm.
USP 2012, 46, 1207–1214. [CrossRef]

45. Duarte, C.M.R. Reflexos das políticas de saúde sobre as tendências da mortalidade infantil no Brasil: Revisão da literatura sobre a
última década. Cadernos Saúde Pública 2007, 23, 1511–1528. [CrossRef]

46. Santos, H.A.; de Andrade, S.M.; Birolim, M.; Carvalho, W.; Silva, A. Infant mortality in Brazil: A literature review before and after
the unified health system implementation. Pediatria 2010, 32, 131–143.

47. Tengland, P.-A. Health and capabilities: A conceptual clarification. Med. Health Care Philos. 2020, 23, 25–33. [CrossRef]

http://doi.org/10.1590/1980-5497201700050005
http://doi.org/10.1590/S1413-81232011001000009
http://doi.org/10.2105/AJPH.2013.301452
http://www.ncbi.nlm.nih.gov/pubmed/24028257
http://doi.org/10.20435/inter.v19i2.1552
http://doi.org/10.1016/j.jped.2012.10.002
http://www.ncbi.nlm.nih.gov/pubmed/23680301
http://doi.org/10.1590/S1413-81232013000800028
http://doi.org/10.1590/S1020-49892013000300007
http://doi.org/10.1542/peds.2009-3197
http://doi.org/10.1016/S0140-6736(13)60715-1
http://doi.org/10.1016/j.jped.2016.03.004
http://doi.org/10.1371/journal.pone.0217614
http://doi.org/10.1016/S2214-109X(18)30455-8
http://doi.org/10.1590/S0034-89102010005000033
http://doi.org/10.1590/1806-93042016000200004
http://doi.org/10.1590/S0102-30982010000100005
http://doi.org/10.17269/s41997-019-00246-9
http://doi.org/10.1590/S0080-62342012000500024
http://doi.org/10.1590/S0102-311X2007000700002
http://doi.org/10.1007/s11019-019-09902-w

	Introduction 
	Material and Methods 
	Scoping Review Framework 
	Identifying the Research Question 
	Identifying the Relevant Studies 
	Inclusion and Exclusion Criteria 
	Search Criteria 


	Study Selection 
	Selected Studies 
	Charting the Data, Summarizing and Reporting the Findings 

	Results 
	The Determinants of Infant Mortality in Brazil 
	The Four Dimensions of CMHC 
	External Dimension 1—Macro-Environment/Outcome of Public Policies 
	External Dimension 2—Access and Effective Use of the Health Service System 
	Intermediate Dimension—Living Conditions, Social, and Life Contexts 
	Internal Dimension—Individual Characteristics/Genetic and Biological Factors 


	Discussion 
	The Implementation of FHS and BFP and the CMHC 

	Conclusions 
	
	
	References

