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Abstract
Background: The Baby-Friendly Hospital Initiative (BFHI) is associated with improved breastfeeding outcomes in many high-income countries 
including the UK and the USA, but its effectiveness has never been evaluated in France. We investigated the impact of the BFHI on breastfeed
ing rates in French maternity units in 2010, 2016 and 2021 to assess if the BFHI aids to reduce inequalities in breastfeeding.
Methods: We examined breastfeeding in maternity units (exclusive, mixed and any breastfeeding) in mothers of singleton full-term newborns 
using the 2010 (n¼ 13 075), 2016 (n¼10 919) and 2021 (n¼ 10 209) French National Perinatal Surveys. We used mixed-effect hierarchical multi
nomial regression models adjusting for neonatal, maternal, maternity unit and French administrative department characteristics, and tested cer
tain interactions.
Results: The adjusted rate of exclusive breastfeeding was higher by þ5.8 (3.4–8.1) points among mothers delivering in BFHI-accredited mater
nity units compared with those delivering in non-accredited units. When compared with average-weight newborns, this difference was sharper 
for infants with low birthweight: þ14.9 (10.0–19.9) points when their birthweight was 2500 g. Mixed breastfeeding was lower by -1.7 points 
(-3.2–0) in BFHI-accredited hospitals, with no notable difference according to the neonatal or maternal characteristics.
Conclusion: Mothers delivering in BFHI-accredited maternity units had higher exclusive breastfeeding rates and lower mixed breastfeeding 
rates than those delivering in non-accredited maternity units. The positive impact of the BFHI was stronger among low-birthweight neonates, 
who are less often breastfed, helping reduce the gap for this vulnerable group while favouring mothers with higher education levels.
Keywords: Breastfeeding, Baby-Friendly Hospital Initiative, inequalities, France. 

Introduction
Breastfeeding is pivotal for newborns’ optimal development 
and maternal health.1 Launched in 1991 by the World 
Health Organization (WHO) and the United Nations 
Children’s Fund (UNICEF), the Baby-Friendly Hospital 
Initiative (BFHI) promotes successful breastfeeding through 
10 recommended steps.2 Reviews encompassing diverse set
tings like Israel, Taiwan, the UK and the USA, indicate 

increased initiation rates post-BFHI implementation.3–5

However, these varied contexts and study designs question 
generalizability.3 Maternal choice to breastfeed is influenced 
by sociodemographic and clinical factors, maternity unit 
practices and the socioeconomic-cultural environment.6

Inadequate staff training and violations of the International 
Code of Marketing of Breastmilk Substitutes at health care 
level can hinder breastfeeding, whereas adherence to the Ten 

Key Messages 
� France has one of the lowest breastfeeding rates in Europe, with notable spatial and socioeconomic inequalities. 
� The Baby-Friendly Hospital Initiative (BFHI) was first implemented in 2000 in France but there are limited data regarding its impact on 

breastfeeding rates. 
� Overall, we found that mothers who delivered in BFHI-accredited maternity units have higher exclusive and lower mixed breastfeeding 

rates than mothers who delivered in non-accredited maternity units. 
� The BFHI helped reduce the gap in exclusive breastfeeding rates among mothers with low-birthweight newborns. 
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Steps is crucial to prepare and support lactation.7 Lower so
cioeconomic status correlates with lower breastfeeding initia
tion in high-income countries.8,.9 Mode of delivery, 
birthweight and gestational age are predictors of breastfeed
ing initiation in countries like France, Spain, and Brazil.10–12

In addition to the general guidelines, the BFHI also provides 
a guide to support breastfeeding among ‘small, sick and pre
term babies’,13 but no specific recommendation based on the 
social, demographic or clinical characteristics of mothers.

Breastfeeding rates in French maternity units, among 
Europe’s lowest, decreased over 2010–16, plateauing in 
2021.14–16 With nearly all French births in maternity units,17

interventions targeting maternity units can significantly affect 
breastfeeding rates because of a privileged action window.18

In France, those maternity units that prove their compliance 
with the national version of the ‘Baby-Friendly’ guidelines, 
comprising 12 recommendations (see Supplementary Table 
S1, available as Supplementary data at IJE online), and agree 
to a yearly evaluation, earn a 4-year accreditation.19 The 
BFHI in France focuses on supporting newborns and their 
families and does not require a minimum rate of exclusive 
breastfeeding.19 France obtained its first BFHI-accredited ma
ternity unit in 2000. In 2021, 49 out of 456 maternity units 
(11%) were accredited,19 but data on the impact of the initia
tive remain scarce. In a study of breastfeeding trends in 
France between 2010 and 2016, we reported a positive asso
ciation between the BFHI and breastfeeding rates in mater
nity units, as exclusive breastfeeding rates were 8.1 points 
higher in accredited maternity units [95% confidence interval 
(CI): 4.6, 11.3).16

This study analyses the BFHI’s association with breastfeed
ing rates in French maternity units, using the 2010, 2016 and 
2021 French National Perinatal Surveys (Enquête Nationale 
P�erinatale, ENP), considering individual and contextual con
founding factors. The study also aims to assess the BFHI's 
role in reducing breastfeeding inequalities among different 
mother-infant subgroups with varying socioeconomic, demo
graphic and clinical characteristics.

Methods
Study population
Data on singleton full-term newborns, their mothers and ma
ternity units in metropolitan France from the 2010, 2016 and 
2021 ENP were used; their study design is described else
where.20 Supplementary Figure S1 (available as 
Supplementary data at IJE online) presents the exclusion cri
teria in our study. Our final study population included 522 
maternity units and 13 075 mother–infant pairs in 2010, 493 
maternity units and 10 919 mother–infant pairs in 2016 and 
456 maternity units and 10 209 mother–infant pairs in 2021.

Definitions and variables
Breastfeeding was self-declared [‘How is your child fed to
day?’ 1, only breastmilk,; or 2, only formula; or 3, mixed 
breastfeeding (breastmilk and formula) in all survey editions] 
in the interview that took place during the first days of the 
maternity stay, see details in Supplementary Table S2 (avail
able as Supplementary data at IJE online). Based on this 
question, we created the breastfeeding variable with three 
categories: exclusive (only breast milk); mixed (breast milk 
and newborn or preterm formula); and no breastfeeding 
(only newborn or preterm formula). ‘Any breastfeeding’, 

used from here on, refers to the addition of exclusive and 
mixed breastfeeding.

The explanatory variable of main interest was the BFHI ac
creditation status at the time the ENP took place. The mater
nity units that were in the process of obtaining their 
accreditation were classified as non-accredited (20 in 2010, 
40 in 2016 and 31 in 2021). Supplementary Table S3 (avail
able as Supplementary data at IJE online) shows the number 
of maternity units by BFHI-accreditation status per year and 
in total. The other variables were the survey year and varia
bles previously identified to be associated with breastfeeding 
in France.16 Individual variables comprised maternal age, 
maternal level of education, maternal country of birth, mari
tal status, average monthly household income, employment 
during pregnancy, parity (i.e. number of births before this de
livery), pre-pregnancy body mass index (BMI in kg/m2), 
mode of delivery, the time between giving birth and the sur
vey interview (in days), birthweight (g), gestational age 
(weeks) and neonatal transfer. Maternity unit variables were 
the size (annual number of deliveries), status and level of 
care. The characteristics of the French administrative depart
ment where the maternity unit was located comprised the 
percentage of immigrants, the percentage of residents aged 
16 years and over with a graduate or post-graduate educa
tion, and the percentage of urban population. Details on mo
dalities, sources and variable calculations are given in 
Supplementary Methods (available as Supplementary data at 
IJE online).

Statistical analysis
The proportion of mothers with at least one missing value for 
one of the variables of interest was 13.5% in 2010, 6.0% in 
2016 and 13.2% in 2021. To avoid estimation biases poten
tially induced by the complete-case design, we imputed miss
ing values using the missForest method, which builds random 
forest models to impute missing values in continuous and cat
egorical variables.21

We then modelled breastfeeding rates (exclusive, mixed, 
no) through five multinomial regression models, using exclu
sive breastfeeding as the reference.22 Model one only in
cluded the BFHI accreditation and the year of the survey. 
Then, we progressively added the individual (Model two), 
maternity unit (Model three) and French administrative de
partment (Model four) characteristics. Continuous variables 
(maternal age, pre-pregnancy BMI, time between giving birth 
and the survey interview, birthweight, gestational age, mater
nity unit size and the French administrative department char
acteristics) were modelled with smoothing splines to account 
for non-linear effects.23 Model four also included a spatially- 
structured random effect at the French administrative depart
ment level to account for the unexplained variations of 
breastfeeding rates between departments, as well as the corre
lation between breastfeeding rates of neighbouring 
departments.24

For each model, we used backward elimination to remove 
the covariates with a P>¼0.05 and the smooth terms whose 
confidence interval included zero when plotted.25,26 Then, 
based on the literature, we tested potential interactions be
tween the BFHI accreditation status and maternal or neonatal 
characteristics (survey year, maternal education level, mater
nal country of birth, average monthly household income, par
ity, mode of delivery, time between giving birth and the 
survey interview, birthweight and gestational age) and 
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included those with P<0.1. Thus Model five, the final 
model, included two interactions terms (BFHI accreditation 
status and maternal education level; BFHI accreditation sta
tus and birthweight).

We produced exclusive, mixed and any breastfeeding mar
ginal predictions, for each level of the covariates in the final 
model to ease interpretation. Marginal predictions are the 
mean of predicted responses calculated by replacing the val
ues of a covariate with a specific hypothetical value (e.g. par
ity is fixed to one for all mothers) while all other covariates 
remain unchanged.27 We also present the marginal effects, or 
the difference between the predicted breastfeeding rates with 
each variable level and the reference level.27 We computed 
95% CIs for the marginal predictions and effects using 1000 
Monte-Carlo simulations. All analyses were performed with 
R statistical software v4.1.3,28 and the mgcv v1.8–31,23 and 
missForest v1.4 packages.29

Results
Description of newborns, mothers and 
maternity units
The cumulated number of interviewed mothers over the 3 
years by French administrative department ranged from 24 in 
the French administrative department of La Creuse to 1915 
in Paris. Table 1 describes the feeding practices and the socio
demographic and clinical characteristics of mothers and new
borns, as well as the characteristics of the maternity units by 
BFHI accreditation status and survey time. In bivariate analy
ses, mothers giving birth in BFHI-accredited maternity units 
were most frequently born in France, unmarried and their 
newborn had less frequent neonatal transfer in 2016 and 
2021, see Table 1 Crude exclusive breastfeeding rates were 
higher in accredited than in non-accredited maternity units, 
and mixed breastfeeding rates were lower.

There were 11 accredited maternity units in 2010 (2%), 29 
in 2016 (6%) and 48 in 2021 (11%). Figure 1 shows on a 
map the number of BFHI-accredited maternity units by 
French administrative department by survey year.

Supplementary Table S3 (available as Supplementary data 
at IJE online) outlines the number of maternity units in
cluded, their BFHI accreditation status and their characteris
tics. Most of the BFHI-accredited maternity units have a 
status of ‘other public’ (not public regional or university), 
level of care I (with an obstetrics ward) and a size of less than 
2000 annual deliveries.

Impact of the BFHI on breastfeeding rates
In our final model, the BFHI was associated with increased 
rates of exclusive breastfeeding [þ5.8 percentage points 
(95% CI, 3.4, 8.1)] and any breastfeeding [þ4.1 (95% CI, 
2.0, 6.2)] and with decreased rates of mixed breastfeeding 
[-1.7 (95% CI, -3.2, 0)].

To investigate the impact of adjusting on covariates on these 
estimates, we present in Figure 2 the marginal effect of the 
BFHI on breastfeeding rates for all five models. We also pre
sent the marginal predictions per model for BFHI-accredited 
maternity units in Supplementary Table S4 (available as 
Supplementary data at IJE online) and for non-accredited in 
Supplementary Table S5 (available as Supplementary data at 
IJE online). Supplementary Table S6 (available as 
Supplementary data at IJE online) outlines the variables in
cluded and selected for each modelling step. Once selected, the 

variables remained significant in all subsequent model
ling steps.

Model one included only the survey year and the BFHI sta
tus. It predicted that mothers would exclusively breastfeed 
þ6.1 (95% CI, 3.9, 8.5) percentage points if they had given 
birth in a BFHI-accredited maternity unit than if they had de
livered in a non-accredited maternity unit. This estimate 
remained quite stable throughout all other models.

Regarding mixed breastfeeding, the marginal effect of the 
BFHI inMmodel one was -6.2 (95% CI, -7.1, -5.2) points and 
increased to -1.7 (95% CI, -3.2, 0) points in Model five. We 
observed the most important change when adjusting for the 
characteristics and the random effect of the French adminis
trative departments: the marginal effect of the BFHI then flat
tened towards zero.

The BFHI was associated with an increase in the rate of 
any breastfeeding that ranged from 0 points (95% CI, -2.2, 
2.2) in the unadjusted model (Model 1) to þ4.1 points (95% 
CI, 2.0, 6.2) in the fully adjusted model (Model 5). 
Noticeably, the 95% CI of this marginal effect excluded the 
zero once the model included the spatial random effect 
(Model 4).

Impact of other covariates
Figure 3 presents the marginal predictions of exclusive and 
mixed breastfeeding rates based on the final Model five for 
different values of the adjusting covariates. The marginal 
effects are presented in Supplementary Table S7 (available as 
Supplementary data at IJE online). Maternal and neonatal 
characteristics had stronger associations with breastfeeding 
rates than maternity unit characteristics. The variation in 
breastfeeding rates according to French administrative de
partment characteristics was visible but smaller than the 
unexplained variation between departments, computed from 
the random effect, see Figure 3E; and Supplementary Figures 
S2 and S3 (available as Supplementary data at IJE online).

Impact of the BFHI by subgroups of mothers
Figure 4 presents the predicted breastfeeding rates in BFHI- 
accredited and non-accredited maternity units, and the differ
ence between those rates (also called the ‘marginal effect’ of 
BFHI) for different levels of maternal education level and 
birthweight, two variables interacting with the BFHI in 
Model five. Values are shown in Supplementary Table S8 
(available as Supplementary data at IJE online). In short, the 
BFHI marginal effect on exclusive breastfeeding rates in
creased with maternal education: from -6.2 (95% CI, -18.6, 
6.7) points for mothers with no or primary education to þ7.8 
(95% CI, 5.2, 10.1) points for mothers with 2 or more years 
of university education. The BFHI marginal effect on exclu
sive breastfeeding rates increased as the newborn birthweight 
decreased: from þ3.7 (95% CI, 1.4, 6.0) points for newborns 
weighing 3500 g to þ14.9 (95% CI, 10.0, 19.9) points if the 
birthweight was 2500 g.

Discussion
We showed with adjusted models that BFHI-accredited ma
ternity units had higher rates of exclusive and any breastfeed
ing, and lower rates of mixed breastfeeding, in metropolitan 
France in 2010, 2016 and 2021. The adjustment on covari
ates, and above all on a spatial random effect, was necessary 
to unveil the strong positive association between the BFHI 
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and any breastfeeding rates, as it reduced the decrease in 
mixed breastfeeding rates observed in BFHI-accredited units 
in the crude analysis. This can be explained by the territorial 
disparities of breastfeeding rates in metropolitan France and 
the fact that BFHI-accredited maternity units are unevenly 
distributed across this territory, as exemplified by the high 
concentration of accredited maternity units in the Nord (the 
northernmost French administrative department), which en
gaged from the early days of the BFHI in France.19

Impact of the BFHI by birthweight
The positive association between the initiative and exclusive 
breastfeeding rates was stronger in mothers of low- 

birthweight newborns. In our results, in line with previous 
results from France, Spain and Brazil,10,12,30 low-birthweight 
newborns are less breastfed than average-weight newborns. 
A lack of appropriate advice on lactation, stress management 
and infant behaviour from health professionals during the 
first days after birth, along with the marketing of commercial 
milk formula, may lead parents to introduce formula.7 We 
found that the increase in exclusive breastfeeding and the de
crease in mixed breastfeeding rates associated with the BFHI 
accreditation were greater among low-birthweight newborns, 
helping reduce the existing gap for this vulnerable group. To 
our knowledge, this is the first report of a different impact of 
the BFHI according to birthweight. These results indicate 

Figure 2. Difference in predicted exclusive (only breastmilk), mixed (breastmilk and formula) and any (addition of exclusive and mixed) breastfeeding 
rates in maternity units between mothers who delivered in a Baby-Friendly Hospital Initiative (BFHI)-accredited maternity unit and those that delivered in 
non-BFHI-accredited maternity units, or the marginal effect of the BFHI. Any breastfeeding rates are equal to the sum of exclusive and mixed 
breastfeeding rates. The five nested models cumulatively adjusted for the BFHI and the year (model one), the individual characteristics (Model two), the 
maternity unit characteristics (Model three), the French administrative department characteristics and random effect (Model four) and interaction terms 
between the BFHI and some individual characteristics (Model five). Data source: 2010, 2016 and 2021 French Perinatal National Surveys

Figure 1. Number of Baby-Friendly Hospital Initiative (BFHI)-accredited maternity units by French administrative departments in 2010 (A), 2016 (B) and 
2021 (C) in metropolitan France. Data source: BFHI France
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that, for these newborns, the staff practices in the accredited 
maternity units align with the ‘Ten steps to successful breast
feeding’ published in 2018,18 particularly Step 2 ‘Staff com
petency’ (‘Help a mother to breastfeed a low-birthweight’) 

and Step 6 ‘Supplementation’ (‘Do not provide breastfed 
newborns any food or fluids other than breast milk, unless 
medically indicated’). This may also be the successful result 
of the BFHI publishing dedicated breastfeeding support 

Figure 3. Marginal predictions of mixed breastmilk and formula (triangle) and exclusive, only breastmilk (circle) breastfeeding rates in maternity units for 
the variables included in the final model (Model five). The final model included the Baby-Friendly Hospital Initiative (BFHI), neonatal, maternal, maternity 
unit and French administrative department characteristics, as well as a spatial random effect at the department level, and interactions terms between the 
BFHI and the maternal education level and neonatal birthweight. Section (A) shows the predictions against the maternal variables, (B) the newborn 
variables, (C) the maternity unit variables, (D) the French administrative department variables and (E) the French administrative department-specific 
random effect for the three highest and lowest values. The vertical lines indicate the mean marginal prediction for each type of breastfeeding. Data 
source: 2010, 2016 and 2021 French Perinatal National Surveys
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guidelines for ‘low-birthweight, preterm and 
sick newborns’.13

Impact of the BFHI by maternal educational level
The BHFI had a positive impact on breastfeeding rates in 
mothers with average and high education levels. For mothers 
with no or primary education, the rate of exclusive breast
feeding was lower in accredited maternity units than in non- 
accredited ones, although with a large confidence interval. In 
France, these mothers are part of a minority group with spe
cific characteristics: for example, they are more likely to be 
born outside France and to have lower household incomes. 
However, disentangling the association of each of these char
acteristics with breastfeeding would require a larger sample 
size. A cross-sectional study in Belgium also reported that the 
initiative improved exclusive breastfeeding initiation rates 
mostly in the subgroups of mothers who were already more 
likely to breastfeed (particularly those with higher educa
tional levels) but did not differentiate mothers with no or pri
mary education.31 Conversely the BFHI in Maine, USA, 
helped increase breastfeeding initiation rates by 8.6 percent
age points in mothers with lower education level vs no differ
ence noticeable in mothers with higher education level.32

Strengths and limitations
To our knowledge, this is the first study to evaluate the im
pact of the BFHI on breastfeeding rates in maternity units at 
a national level in France. We used data from the 2010, 2016 
and 2021 ENP, which allowed us to examine the impact of 
the BFHI throughout time and todetermine that there was no 
noticeable change of the association between BFHI and 
breastfeeding over time (no interaction BFHI × survey year). 
The ENP data are collected by trained midwives, using the 
same methodology in nearly all French maternity units, with 
few missing data, and can be considered representative of all 
births in France.20 Another strength is that we differentiated 
exclusive and mixed breastfeeding rates, when most studies 
in France only use any breastfeeding rates.33,34 Our results 
can be enriched by the analysis of the impact of the BFHI on 

breastfeeding continuation and duration using the data of the 
ENP 2021 at 2, 6 and 12 months.

We grouped the maternity units that were in the process of 
obtaining the BFHI-accreditation with those that were not 
accredited, see Supplementary Table S9 (available as 
Supplementary data at IJE online). As a sensitivity analysis, 
we computed adjusted breastfeeding rates categorizing the 
BFHI accreditation status into three categories (accredited, in 
process, not accredited), see Supplementary Table S10 (avail
able as Supplementary data at IJE online). We observed that 
exclusive and any breastfeeding rates in the maternity units 
that were in process of obtaining the BFHI accreditation fell 
midway between those in accredited and non-accredited ma
ternity units. Keeping only two categories of BFHI accredita
tion, a common choice in the literature, allowed us to clearly 
study the interactions between the BFHI accreditation status 
and the characteristics of newborns and mothers, one of our 
main objectives.

An innate limitation of this study is the small number of 
BFHI-accredited maternity units. Whereas our results demon
strate a positive association between delivering in a BFHI- 
accredited maternity unit and exclusive and any breastfeeding 
rates, the cross-sectional design of our study provides lower 
level of proof than a randomized controlled trial design 
would. A limitation of the survey question used to measure 
breastfeeding at the maternity unit, ‘How is your child fed to
day?’, is that it does not specify a time frame (within 1 h of 
birth), as the question used by the WHO to measure breast
feeding initiation does.35 However, the question remained 
unchanged through the 2010, 2016 and 2021 editions of the 
ENP, allowing us to measure breastfeeding in the same way. 
As most mothers were interviewed within 1 day after deliv
ery, we found it reasonable to use the question as a proxy for 
breastfeeding initiation at the maternity unit.

Finally, international comparisons should take into ac
count that some of the ‘Ten steps to successful breastfeeding’ 
have been adapted in France and that two additional steps 
were added,36 see Supplementary Table S1 (available as 
Supplementary data at IJE online).

Figure 4. Marginal predictions of mixed breastmilk and formula (triangle) and exclusive, only breastmilk (circle) breastfeeding rates in maternity units for 
the variables in interaction with the Baby-Friendly Hospital Initiative (BFHI) in the final model (Model 5). The ‘Accredited’ and ‘Non-accredited’ sections 
present the marginal predictions for mothers who delivered in a BFHI-accredited and non-accredited maternity unit, respectively. The section ‘Difference’ 
presents the marginal effects, that is, the differences in predicted breastfeeding initiation rates between accredited and non-accredited maternity units. 
The vertical lines indicate the mean marginal prediction for each type of breastfeeding. The horizontal lines across the triangles or circles represent the 
90% confidence interval. The model included the BFHI variable, neonatal, maternal, maternity unit and French administrative department characteristics, 
as well as a spatial random effect at the French administrative department level, and interactions terms between the BFHI and the maternal education 
level and neonatal birthweight. Data source: 2010, 2016 and 2021 French Perinatal National Surveys
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Conclusion
This repeated cross-sectional study showed that mothers de
livering in a BFHI-accredited maternity unit had higher ad
justed rates of exclusive [þ5.8 percentage points (95% CI, 
3.4, 8.1)) and any (þ4.1 (95% CI, 2.0, 6.2)) breastfeeding, 
and lower mixed (-1.7 (95% CI, -3.2, 0)] breastfeeding rates 
than mothers in non-accredited maternity units in metropoli
tan France. The BFHI helped narrow the gap in exclusive 
breastfeeding rates of low-birthweight newborns, who are 
less often breastfed, while favouring mothers with higher ed
ucation levels, already the most likely to breastfeed.
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