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Abstract

Objectives: to estimate the population attributable fraction of preventable infant

mortality rates due to changes in breastfeeding (BF) indicators attributable to the Baby

Friendly Hospital Initiative (BFHI).

Methods: an estimate on the impact of BFHI in reducing infant mortality with an inferen-

tial level of plausibility, using secondary data from the II Breastfeeding Prevalence Survey of

2008. Initially, the effect of BFHI on breastfeeding in the first hour of life, exclusive breast-

feeding, and any breastfeeding based on the prevalence of the outcomes among infants born

in BFHI or non-BFHI was calculated. Second, the population attributable fraction of non-

breastfeeding was estimated for late neonatal mortality, mortality by all causes and infant

mortality by infections, for BFHI and non-BFHI, and the number of potentially avoidable

deaths if all children were born in BFH.

Results: reduction of 4.2% of late neonatal deaths due to the increase in BF prevalence in

the first hour, as provided by BFHI. BFHI potentially contributed with 3.5% of all-cause

deaths and 4.2% of deaths from infection by BF promotion in infants below 6 months.

Conclusions: the reduction of mortality in children between 7 and 180 days in 2008

potentially attributable to BFHI through the promotion of BF indicators reinforces the impor-

tance of strengthening and expanding this initiative in Brazil to ultimately enhance child

survival.
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Introduction

From 1990 to 2016, while infant mortality rate

decreased by 52.3% worldwide, it decreased 73.6%

in Brazil, reducing from 53 to 14 infant deaths per

1,000 live births. However, as it is a strong indicator

of the living conditions and health inequities of a

population, it remains to be regarded as a Public

Health concern. At the same time, the neonatal

mortality rate was reduced by 48.6% and 69%, in the

world and in Brazil, respectively. Meanwhile, social

disparities persist and result in the increase of the

number of deaths of children in situations of social

vulnerability.1

Breastfeeding stands out as the single most

effective practice among factors that help to reduce

infant mortality, with the potential to prevent

823,000 deaths each year in children under five

years of age worldwide, in addition to reducing the

risk of acute and chronic diseases and promoting

child growth and development; this effect is

enhanced when breastfeeding starts within the first

hour after birth and exclusively practiced in the first

6 months of life.2-6 Data from studies conducted in

São Paulo on breastfeeding impact on infant

mortality estimated mortality rates that could be

avoided by breastfeeding exceeded 60% for respira-

tory infection.7

However, despite the strong evidence on benefits

of exclusive breastfeeding for the first six months of

life, national and global prevalence remain below the

50% goal recommended by the World Health

Organization (WHO) for 2025.4,5,8

Many strategies aiming at the promotion, protec-

tion and support of breastfeeding have been imple-

mented in Brazil from the 80's and resulted in posi-

tive effects on all breastfeeding indicators.9

According to National Demographic and Health

Survey (NDHS), the rate of breastfeeding in the first

hour of life (BFFHL) was 43% in 2006; in 2008, the

II Breastfeeding Prevalence Survey (II BFPS) found

a 67.1% rate of BFFHL,10 while, more recently, the

National Born Survey in Brazil, which was held in a

sample of Brazilian hospitals and, therefore, with

less risk of recall bias than previous surveys, showed

a national prevalence of 56%.11 From 1975 to 2008,

the median duration of breastfeeding increased from

2.5 to 11.3 months, and exclusive breastfeeding for

infants under six months increased from 3.1% to

41.0%, which, although it has increased by 14 times,

is still lower than expected.10,12

Among the actions implemented to promote

breastfeeding, the Baby-Friendly Hospital Initiative

(BFHI) stands out among the most effective actions

to improve BFFHL rates, EBF, predominant breast-

feeding (PBF) and any breastfeeding (ABF).13-15

The BFHI was created by WHO and the United

Nations Children's Fund in the early 90’s with the

aim of reducing infant mortality by promoting

breastfeeding. In 2016, 10% of global births

occurred in BFHs, ranging from 35% in Europe to

5% in Africa, and 15% in Latin America and the

Caribbean.5,8 In Brazil, there were 326 accredited

hospitals in 2016 corresponding to a 23.4% coverage

of births in the country.5,8,16

Although the effectiveness of BFHI in raising

breastfeeding rates is well established in the litera-

ture,13-15 its potential effect in reducing infant deaths

is still poorly understood. Considering the impor-

tance of impact studies and estimates to evaluate

health policies and actions, the purpose of this

analysis was to estimate the population attributable

fraction of infant mortality by changes in breast-

feeding indicators in Brazil due to BFHI.

Methods

The study used estimates on the impact of BFHI in

reducing infant mortality with an inferential level of

plausibility, based on population attributable fraction

(PAF). PAF is capable of measuring the effect of

elimination of the risk factor for a particular

outcome, by measuring how much the occurrence of

the outcome can be decreased if the risk factor is

eliminated and therefore it allows quantifying the

effect of a preventive strategy in Public Health.17-19

The analyses used two sources of secondary

data, one for data collection on breastfeeding preva-

lence in children born in Baby-Friendly Hospitals

(BFH) or non-Baby-Friendly Hospitals (nBFH) and

another for national data on infant mortality.

The breastfeeding prevalence among children

born in BFH and nBFH were obtained from the II

Breastfeeding Prevalence Survey (II BFPS), carried

out in Brazil, in 2008. The BFPS is a national survey

conducted in all Brazilian capitals and the Federal

District on infant feeding practices and it involves

infants under one year of age who attended national

multi-vaccination campaigns. The research protocol

of the II BFPS was approved by the Ethics

Committee of the Health Institute (001/2008

Protocol from May 06, 2008), after consulting the

National Research Ethics Committee.

The participants of the II BFPS were selected

according to the number of vaccination centers and

the number of children immunized in each center in

the previous year. The sample was defined in two

stages. In the first stage, vaccination centers were
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drawn, while a systematic draw set the order of chil-

dren to be vaccinated in the second stage. The instru-

ment used for data collection included characteris-

tics of children and their mothers, whether the birth

had been in BFH or nBFH and food consumption of

the child in the past 24 hours.10 Only infants under

six months of age (n = 18, 929) were included in this

analysis, of which 34.1% were born in a BFH and

half (50.7%) were delivered vaginally. At the time of

the interview, 71.4% of mothers were 20-35 years

old, 38.5% of them studied up to nine years and only

14.7% of mothers worked outside home. The sample

of BFPS was designed to represent mothers and chil-

dren living in Brazilian state capitals and the Federal

District.10,12

National data on infant mortality for 2008 from

DATASUS, which is a system of the Ministry of

Health, were used with the following three mortality

indicators in order to calculate the number of

preventable deaths: (A) Late neonatal mortality rate,

which is defined as deaths occurring from 7 to 27

days of life. This study chose to use only the deaths

that occurred during this period due to the strong

influence of perinatal factors in early neonatal

mortality (deaths occurring from 0 to 6 days of life)];

(B) All-cause mortality rate in the period from 7

days to 180 days of life; and (c) Infection mortality

rate in the period from 7 days to 180 days of life. 

Data analysis consisted of two stages that are

outlined in Figure 1. The first stage aimed to identify

the association between a birth in a BFH and breast-

feeding and consisted of two steps. The first step

(1a) obtained the prevalence of three breastfeeding

indicators, according to birth in BFH or nBFH. In

order to ensure representativeness of the prevalence

of breastfeeding indicators, the indicators were

obtained taking into account the complexity of the

sample of II BFPS, considering the sampling weight

of each capital.  In the second step (1b), the

percentage difference in the prevalence of breast-

feeding at birth in BFH was calculated as follows:

BFH prevalence – nBFH prevalence X 100

nBFH prevalence

The second stage was designed to estimate the

attributable fraction of the BFHI in reducing infant

mortality, mediated by an increase in breastfeeding

rates. To this end, the first step of the second stage

(2a) was used to calculate the population attributable

fraction of non-breastfeeding for children born in

nBFH (PAFnBFH) and for children born in BFH

(PAFBFH) as well, considering the three mortality

indicators selected. PAF was calculated in this

analysis as suggested by Rezende and Eluf-Neto.18

Where RR is the relative risk of mortality of

those exposed compared to those who were not

exposed to it. The relative risk (RR) were obtained

from meta-analysis on the effect of breastfeeding on

mortality indicators described in the literature (Table

1) and Pex is related to the exposure prevalence

obtained from data of the II BFPS.

Two conditions were regarded as exposure

factors: the non-breastfeeding in the first hour of life

(NBFFHL) and non-breastfeeding of children under

6 months of age (NBF). Three outcomes were

analyzed, namely, the (i) late neonatal mortality rate

mediated by the exposure to NBFFHL; (ii) all-cause

mortality rate and (iii) infection mortality rate medi-

ated by exposure to NBF compared to children in

EBF, both in children under 6 months of age.

The second step (2b) estimated the number of

infant deaths attributable to non-breastfeeding

applying the estimated PAFs (PAFnBFH and

PAFBFH) to infant mortality rate data from 2008.

Therefore, it was possible to obtain the estimated

number of preventable deaths by promoting breast-

feeding, if all the children were born in a BFH, by

subtracting the deaths attributable to PAFnBFH from

the PAFBFH data. 

Statistical analysis was performed in StataSE

14.1 software and Excel®. The comparison between

proportions was performed using a Chi-square test

and the calculation of PAFs confidence intervals was

performed by replacement method, as proposed by

Daly20and subsequently applied in such studies.17

Results

Breastfeeding rates among children who were born

in a BFH (34.1% of 18,929 children under 6 months

of age) were significantly higher in all indicators in

the sample obtained from the II BFPS data. Table 2

shows the prevalence of the three breastfeeding indi-

cators investigated for children who were born in

BFH and NBFH. There was an increase of 11.7%,

7.9% and 2.1% for BFFHL, EBF and ABF, respec-

tively, for those who were born in a BFH.

When PAFs in infant mortality rate due to non-

breastfeeding were calculated, it was observed that

if all children were born in a BFH, the mortality frac-

tion attributable to non-breastfeeding would be

lower for all outcomes due to higher breastfeeding

rates provided by the BFHI (Table 3).

PAF = Pex(RR-1)/Pex(RR-1) + 1
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Figure 1

Description of the stages of analysis to estimate the reduction in infant mortality drove by breastfeeding promoted by

the Baby-Friendly Hospital Initiative (BFHI).
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(1a) Birth prevalence in BFH and nBFH (BFFHL, EBF <6 months, ABF <6

months) 

Source: II BFPS, 2008

(1b) Increase promoted in ABF rate (BFFHL, EBF <6 months, ABF <6 months)

(2a) Calculation of the attributable fraction of non-breastfeeding for infant

mortality rate in BFHs and nBFH

i.   Late neonatal mortality rate

ii.  All-cause mortality rate

iii. Infection mortality rate

(2b) Estimated number of deaths prevented by BFHI

Source: DATASUS

Baby-Friendly Hospital (BFH); non-Baby-Friendly Hospital (NBFH); Breastfeeding in the first hour of life (BFFHL);
Exclusive breastfeeding (EBF); Any breastfeeding (ABF); II Breastfeeding Prevalence Survey (II BFPS).

Table 1

Effect of non-breastfeeding on infant mortality indicators, according to meta-analysis.

Indicators                                                                                                  Relative risk (CI95%)                Reference

Neonatal mortality rate among children from 7-27 days of life who

were not breastfed in the first hour compared to children who were

breastfed in the first hour after birth.  

All-cause mortality rate for children from 0-5 months of age who were

not breastfed compared with children of the same age with EBF. 

Infection mortality rate for children from 0-5 months of age who were

not breastfed compared with children of the same age with EBF.

2.02  (1.40 – 2.93)

14.4  (6.13 - 33.9)

8.66  (3.19 - 23.5) 3

3

6
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Table 4 estimates how many deaths would be

prevented if all children were born in a BFH when

PAFnBFH and PAFBFH are applied to the number

of infant deaths that occurred in 2008 in Brazil.

There was a 4.2% reduction in mortality due to

BFHI for late neonatal mortality rate, in addition to a

3.5% reduction for all-cause mortality rate and a

4.2% reduction in the infection mortality rate.

Table 2

Prevalence and percentage difference in breastfeeding indicators considering birth in non-Baby-Friendly Hospital

(nBFH) or Baby-Friendly Hospital (BFH). Brazilian capitals and the Federal District, 2008.

Breastfeeding indicators                              nBFH1 BFH1                    Difference Observed2 p*

n                 %                      n            %

BFFHL

(n=16,570) 7,035 63.0 4,396 70.4 11.7 <0.05

EBF (<6 months)

(n=16,632) 4,277 40.5 2,652 43.7 7.9 <0.05

ABF (<6 months)

(n=17,327) 9,712 87.7 5,669 89.5 2.1 <0.05

1 1Breastfeeding prevalence has been calculated considering the sampling weight of the complex sample of the II
Breastfeeding Prevalence Survey.
2 Difference attributed to the Baby-Friendly Hospital Initiative on breastfeeding indicators.
*Chi-Squared Test 
BFFHL = Breastfeeding in the first hour of life; EBF = Exclusive breastfeeding; ABF = Any breastfeeding.

Table 3

Population attributable fraction (PAF) of infant mortality associated with non-breastfeeding considering births in non-

Baby-Friendly Hospital (nBFH) and Baby-Friendly Hospital (BFH). Brazilian capitals and the Federal District, 2008.

Mortality Indicators                                                                             PAF of non-breastfeeding (CI95%)

nBFH BFH

Late neonatal mortality rate (NBFFHL)# 27.4 (12.9-41.7) 23.2 (10.6-36.4)

All-cause mortality rate (NBF <6m)* 62.2 (38.7-80.2) 58.7 (35.2-77.7)

Infection mortality rate (NBF <6m)* 49.0 (21.2-73.5) 44.8 (18.8-70.5)

# Mortality of children from 7 to 27 days of age not breastfed in the first hour compared to those breastfed in the first
hour.
* Mortality of children from 7 days to 5 months of age not breastfed compared with children of the same age on
exclusive breastfeeding.
NBFFHL = non-breastfeeding in the first hour of life; NBF = non-breastfeeding.
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Table 4

Estimate of deaths attributable to non-breastfeeding among children born in non-Baby-Friendly Hospital (NBFH), in

Baby-Friendly Hospital (BFH) and potentially preventable deaths by the Baby Friendly Hospital Initiative (BFHI).

Brazilian capitals and the Federal District, 2008.

Indicators                                                        Deaths         PAF        Deaths          PAF         Deaths                  Deaths   

in 2008        nBFH    attributable    BFH     attributable            preventable 

to nBFH                       to BFH                 with BFHI

n            %

Late neonatal mortality rate (NBFFHL)# 6,9931 27.4 1,916 23.2 1,622 294 4.2

All-cause mortality rate (NBF <6m)* 17,2162 62.2 10,708 58.7 10,106 602 3.5

Infection mortality rate (NBF<6m)* 17,2162 49.0 8,436 44.8 7,713 723 4.2

1 Deaths of children from 7 to 27 days of life, in 2008. Source: DATASUS
(http://tabnet.datasus.gov.br/cgi/tabcgi.exe?sim/cnv/inf10uf.def)
2 Deaths of children from 7 days to 5 months of life, in 2008. Source: DATASUS
(http://tabnet.datasus.gov.br/cgi/tabcgi.exe?sim/cnv/inf10uf.def)
# Mortality of children from 7 to 27 days of age not breastfed in the first hour compared to those breastfed in the
first hour.
* Mortality of children from 7 days to 5 months of age not breastfed compared with children of the same age on
exclusive breastfeeding.
PAF= Population attributable fraction; NBFFHL = non-breastfeeding in the first hour of life; NBF = non-breastfeeding.

reduction found in our study - in spite of the diffe-

rences from an African country to a Latin America

country - may be explained by the fact that this study

is not a direct analysis of the effect of breastfeeding

on mortality rate, but an estimate of the effect

provided by the BFHI mediated by the breastfeeding

promotion. 

At the same time, it highlights the importance of

this policy as one of the most effective strategies to

foster the BFFHL by advocating the postponement

of routine care of the newborn, providing an oppor-

tunity for skin-to-skin contact soon after birth, thus

favoring the early initiation of breastfeeding.6,11,14,23

WHO recommends this procedure to be incorporated

into national quality standards for maternal, newborn

and child health care in order to prevent infant

deaths.5,8

The reduction of 602 deaths from all causes and

723 deaths from infection in children under 6 months

of age was identified even with a little percentage

difference in any breastfeeding promoted by the

BFHI (2.1%). Our findings corroborate the results

described in the literature.2,7,4 Lamberti et al.2

noticed that non-breastfed children had 4.7 times

higher risk of death from all causes and 9.5 higher

risk to experience death by pneumonia.2,3,4,8 In a

systematic review and meta-analysis, Victora et al.4

showed a protection against the risk of death from

Discussion

Results indicate in an unprecedented way the poten-

tial impact of BFHI in reducing infant mortality in

Brazil due to the increase it provides in the preva-

lence of different breastfeeding indicators and what

it means to be born in a Baby-Friendly Hospital in

terms of lives saved. The prevalence of breast-

feeding in the first hour of life was 11.7% higher

among those who were born in a BFH when

compared to those who were not born in a BFH.

Similarly, the EBF in children under six months of

age was 7.9% higher among infants who were born

in a BFH. This higher breastfeeding prevalence

would result in a 3.5 to 4.2% reduction of infant

deaths among children from 7 to 180 days of age, if

all children were born in a BFH.

The effect noticed in the reduction of late

neonatal mortality rate due to a greater prevalence in

the BFFHL in children born in a BFH reinforces the

evidence of this practice as an important protective

factor for child survival.6,8,21,22 In a randomized trial

with 10,947 children in Ghana, Edmond et al.22

showed the protective effect of early breastfeeding

by noticing that 22% of neonatal deaths could be

prevented if breastfeeding was initiated in the first

hour of life, and another 16% could be avoided if all

children were breastfed on the first day. The lower
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infectious disease conferred by any breastfeeding,

and especially by EBF, which is a protection that

extends to the second year of life. Thus, the increase

in breastfeeding rates should be among top priorities

in order to reduce infant deaths, justifying invest-

ments in public policies that promote breast-

feeding.4,5,8

Therefore, this evidence supports the original

purpose of the BFHI to contribute to the reduction of

infant mortality, given the association between the

BFHI and higher breastfeeding rates.13-15 Despite

the effectiveness of BFHI in raising the prevalence

of breastfeeding, the effect observed in this study is

more discreet when compared to international

studies. An almost experimental community trial

carried out in 54 municipalities in Norway including

2,030 children showed that BFHI increased the pro-

bability of EBF by 33%  in children under six

months of age.24

A recent systematic review with meta-analysis

found that the BFHI contributed to increase by 20%

and 49% the BFFHL and the EBF, respectively, in

the first six months of age, in addition to an increase

of 66% in any breastfeeding.14 In a review of studies

from 19 countries, Pérez-Escamilla et al.15 found

that the BFHI has a positive effect on breastfeeding

outcomes in short, medium and long term,

confirming the results of the PROBIT trial, which

was a pioneer in showing the effectiveness of the

BFHI.13

However, it is known that the occurrence of this

effect is subject to compliance with the ‘Ten Steps to

Successful Breastfeeding’, which is the basis of the

Initiative. According to Pérez-Escamilla et al.,15

there is a dose-response relationship between the

number of steps of the BFHI in which women are

exposed and the likelihood to improve breastfeeding

outcomes. DiGirolamo25 noticed that mothers who

haven't experienced any of the steps of the BFHI

were 13 times more likely to stop breastfeeding

early. The step 10 (refers mothers to breastfeeding

support groups in primary care) seems to be essen-

tial to sustain the effects of the BFHI in long-term

breastfeeding as it strengthens breastfeeding support

and promotion actions in primary care.15,26

With respect to Brazil, data from the online

monitoring of BFHI, which is conducted annually by

the Ministry of Health, indicate an increase in the

average compliance rate of the Ten Steps, ranging

from 56.8% in 2011 to 86.8% in 2015, with step 4

(skin-to-skin contact) increasing from 45% to 65%

over the same period.16 However, national studies

carried out over the 25 years of the BFHI in Brazil

highlighted the difficulties related to the compliance

of the Ten Steps in accredited hospitals.26-29

Therefore, this may be a major factor that

contributed to the lower effectiveness of the BFHI in

reducing infant mortality through breastfeeding

promotion in this study. 

WHO and PAHO recent reports recognizes that

the BFHI faces many challenges in terms of sustain-

ability, funding and competing priorities worldwide.

The resistance to change and lack of identification

with the Initiative are among the main challenges, as

well as problems related to human resources, such as

staff turnover and lack of training, and violations of

the International Code of Marketing of Breastmilk

Substitutes. There are warnings that attention to this

policy has been decreasing over time, and that it

need to be revitalized, given its importance in

promoting breastfeeding to save lives.5,8

A study noted that the implementation of the

BFHI in Brazil is a comprehensive change process

that influences different aspects of an institution,

including technological and structural changes and

in particular cultural changes, in addition to the

resistance to change and lack of ownership of the

initiative by physicians and managers.30 This is

required to raise awareness and to the humanization

of the professionals involved in the implementation

of appropriate practices of delivery/birth and breast-

feeding. These issues require a confrontation and

help to explain the challenges to meet the criteria

required by the Initiative, which can determine its

impact on reducing child mortality. 

Although the estimates of prevalence of breast-

feeding indicators have been obtained from a repre-

sentative sample of children in Brazilian state capi-

tals and the Federal District, it is not possible to

attest the compliance of BFH with respect to the Ten

Steps at the time of the completion of the study.

Thus, the BFHI impact estimates mediated by the

increased breastfeeding prevalence may be underes-

timated, which is a limitation of this study. However,

the PAF approach consists of a viable and recom-

mended methodology that should be repeated to

assess the impact of public health interventions.17-19

We understand that the data generated by this

study, despite the aforementioned limitation, provide

an important contribution in favor of the expansion

of this policy in Brazil.

The BFHI contributed to reducing infant deaths

in children from 7 to 180 days of age in Brazil in

2008. The reduction of infant mortality that is poten-

tially attributable to BFHI, due to its effect

increasing the prevalence of different breastfeeding

indicators, justifies and reinforces the importance of

national investments in strengthening, expanding
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and sustaining this public policy.
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