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Abstract

Although actions have been taken to improve breastfeeding in Mexico, trends over

the last decade and their associated factors have not been analysed. We estimated

trends in breastfeeding practices at the national, rural/urban, and regional level indig-

enous ethnicity and socio-economic level, and their associated factors using the

National Demographic Dynamics Survey (2006, 2009, 2014 and 2018). We assessed

breastfeeding indicators of women with children <24 months according toThe World

Health Organization recommendations. Logistic regressions models of pooled data

were used to estimate trends and associations with biological and sociodemographic

characteristics. Between 2006 and 2018, the prevalence of ever breastfed increased

from 91.8% to 94.2% (p < 0.001), whereas early initiation of breastfeeding increased

from 40.8% to 59.7% (p < 0.001), with similar increments by urban/rural level.

Between 2009 and 2018, the prevalence of exclusive breastfeeding in children

<6 months increased from 13.0% to 20.7% (p < 0.001). The largest increase was seen

in Mexico City, in nonindigenous women and those with a high socio-economic sta-

tus, whereas indigenous women and those from the South had the lowest or no

improvements. Breastfeeding education during pregnancy [odds ratio (OR) 1.3; 95%

confidence interval (CI) 1.1–1.5] was positively associated with exclusive

breastfeeding, whereas being employed (OR 0.8; 95% CI 0.6–0.9) was negatively

associated. Breastfeeding practices improved but are still far from recommendations.

Implementing strategies like breastfeeding counselling and programmes and policies

that promote and support breastfeeding for poor, indigenous, single and working

mothers should be a priority for the government to ensure that all children have the

best start in life.
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1 | INTRODUCTION

The first 1,000 days of life, from pregnancy to the first 2 years, is the

most critical period to achieve optimal child development and ensure

health during childhood and later in life (Mameli, Mazzantini, &

Zuccotti, 2016; Schwarzenberg & Georgieff, 2018). Breastfeeding

during this period is essential for infant feeding because it provides all

nutrients and energy required (World Health Organization

(WHO), 2002) and also contains biologically active components that

boost the immune system (Andreas, Kampmann, & Le-Doare, 2015).

Breastfeeding reduces infant morbidity and mortality

(Sankar et al., 2015; Victora et al., 2016) and the risk of chronic dis-

eases during adolescence and adulthood (Horta, Loret De Mola, &

Victora, 2015), and increases intelligence in children (Victora

et al., 2015). Conversely, feeding infants with infant formula has a

deleterious effect on their health (Anttila-Hughes, Fernald, Gertler,

Krause, & Wydick, 2018; Mameli et al., 2016). Breastfeeding has

important health benefits for the mother who breastfeeds

(Chowdhury et al., 2015; Mazariegos et al., 2019; Unar-Munguia,

Torres-Mejia, Colchero, & Gonzalez de Cosio, 2017), and only a small

percentage of women are unable to breastfeed (�5%) due to serious

disease or adoption (Lawrence & Lawrence, 2005).

In addition, breastfeeding is environmentally friendly, has a lower

carbon footprint compared with feeding children with breast milk

substitutes (Karlsson, Garnett, Rollins, & Röös, 2019) and does not

require the amount of water compared with producing infant formula

(4,700 L/kg) (Joffe, Webster, & Shenker, 2019). Therefore, exclusive

breastfeeding in the first 6 months of age and continued

breastfeeding up to 2 years or more, as recommended by the

WHO (2002), is a triple-duty action that contributes to the prevention

of undernutrition/infectious diseases, overnutrition/chronic diseases

and fosters cognitive development (Pérez-Escamilla & Segura-

Pérez, 2018), while contributing to reduce climate change (Swinburn

et al., 2019) and is key to achieve many of the Sustainable Develop-

ment Goals (United Nations, 2017).

In Mexico, the Nutrition and Health National Surveys (ENSANUT

for its Spanish acronym) performed between 2006 and 2012,

evidenced that breastfeeding practices decreased by half, especially in

rural areas (González de Cosío, Escobar-Zaragoza, Gonzalez-Castell, &

Rivera-Dommarco, 2013), causing a health and economic burden

estimated around 3,000 million dollars per year (Colchero,

Contreras-Loya, Lopez-Gatell, & De Cosío, 2015; Unar-Munguía,

Stern, Colchero, & González De Cosío, 2019). Consistent with the

experiences in other countries (Pérez-Escamilla, 2020), several factors

at different socioecological levels, such as perceived insufficient milk

or young motherhood, lack of family support and health services, as

well as the working environment and lack of legislation to support

breastfeeding among working women, led to this decline (Bonvecchio

Arenas et al., 2016). Hence, since 2014, actions were taken by

government, civil society and academia to increase breastfeeding,

including the Becoming Breastfeeding Friendly Initiative (Buccini

et al., 2020; González de Cosío, Ferré, Mazariegos, Pérez-Escamilla, &

Mexico Committee, 2018; Safon, Buccini, Ferré, de Cosío, & Pérez-

Escamilla, 2018). Although improvements in breastfeeding practices

have been reported, they are still far from recommendations

(González-Castell, Unar-Munguía, Quezada-Sánchez, Bonvecchio

Arenas, & Rivera-Dommarco, 2020).

Although the ENSANUT surveys have been used as a refer-

ence for estimating breastfeeding indicators in Mexico, in the last

years, the sample size of children <24 months, and particularly chil-

dren lower than 6 months of age, has been decreasing mainly due

to budget restrictions, leading to inaccurate estimations of

breastfeeding indicators when disaggregating by urban/rural or

region level. However, an alternative to estimate breastfeeding

practices and its trends is the National Demographic Dynamics Sur-

vey (ENADID for its Spanish acronym), which has a large sample

sizes for different settings and age groups, allowing to obtain rep-

resentative estimates. The ENADID is a cross-sectional survey that

has been carried out in Mexico since 1992 and provides statistical

and demographic information, such as fertility, mortality and migra-

tion (internal and international), population growth, reproduction,

sexuality, contraception use and pregnancy, among others. Since

1997, a module on maternal and child health, including

breastfeeding practices of children born in the last 5 years prior to

the survey, was incorporated in the survey. All rounds of the

ENADID have a probabilistic, stratified two-stage cluster sampling

design allowing disaggregation by federal entity, region and urban

or rural level, and adjusted by demographic projections to allow

comparability over time (INEGI, 2020).

Key messages

• Between 2009 and 2018, the prevalence of exclusive

breastfeeding increased from 13.0% to 20.7%, and

between 2006 and 2018, early initiation of breastfeeding

increased from 40.8% to 59.7%.

• The largest increase in breastfeeding practices was seen

in Mexico City, in nonindigenous women and those with

a high socio-economic status, whereas indigenous

women and those from the South had the lowest or no

improvements.

• Education or counselling about breastfeeding during

pregnancy was positively associated with exclusive

breastfeeding, whereas being employed and single

mother were negatively associated.

• Improvements in breastfeeding practices between 2009

and 2018 coincide with some progress made in legislation

and policies to favour breastfeeding but are still far from

recommendations.

• Implementing strategies like breastfeeding counselling

and programmes/policies that promote and support

breastfeeding for indigenous, single and working mothers

should be a priority for the government and society.
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As far as we know, no study has estimated the trends in

breastfeeding indicators in the last decade and their associated factors

in Mexico. Thus, to document any change in breastfeeding over time,

we estimated the prevalence of breastfeeding indicators in children

<24 months at the national, rural/urban and regional level, indigenous

ethnicity and socio-economic level, according to the WHO (2010) def-

initions, and analysed its trends using four rounds (2006, 2009, 2014

and 2018) of the ENADID. We also estimated the association

between breastfeeding practices and prenatal care, breastfeeding

education or counselling at pregnancy, type of delivery and

sociodemographic characteristics.

2 | METHODS

2.1 | Study design and sample size

We analysed women 15 to 54 years old with a child <24 months who

had information on breastfeeding practices and pooled four cross-

sectional rounds (2006, 2009, 2014 and 2018) of the ENADID. The

1997 survey was not included in the analyses due to missing variables

that did not allow for the estimation of a living condition index

comparable with the other rounds.

The ENADID 2009, 2014 and 2018 surveys were carried out by

the National Institute of Statistics and Geography (INEGI for its

Spanish acronym), and the 2006 survey was carried out by the

National Institute of Public Health (INSP for its Spanish acronym), the

Ministry of Health and the National Population Council (CONAPO for

its Spanish acronym). INEGI and CONAPO trained, standardized and

supervised field staff before and during data collection. All procedures

for the ENADID surveys related to the design, data collection, data

management and dissemination are stated in the National System of

Information, Statistics and Geography protocols (INEGI, 2015).

The sampling frame used by the ENADID 2018 and 2014 is the

INEGI's National Housing Framework 2012, which was built from the

cartographic and demographic information obtained from the 2010

Population and Housing Census (INEGI, 2014, 2020). For the year

2009, the ENADID used the updated information from the 2010

Population and Housing Census (INEGI, 2009). The sampling frame

used for ENADID 2006 is the INEGI's National Housing Framework

2002, built from the cartographic and demographic information

obtained from the XII General Population and Housing Census 2000

(CONAPO, 2006).

The ENADID data are always adjusted to demographic projec-

tions, which makes it possible to eliminate fluctuations in the esti-

mated data that are inherent to the probabilistic sampling schemes,

enabling comparisons between surveys over time. In each survey, the

expansion factors for women between 15 and 54 years old are

adjusted for the non-response rate of the fertility module question-

naire in each primary sampling unit, and corrected by demographic

projections at household, primary sampling unit, strata and federal

entity, in order to ensure that in each domain of interest of the survey,

the total population is obtained according to the established

population projection by the National Population Council, which is

referred to the midpoint of the survey. (INEGI, 2020).

2.2 | Breastfeeding practices

Breastfeeding indicators were estimated according to WHO defini-

tions to allow for comparability with other surveys. The observations

of children <24 months in each survey and the subsamples included

to construct each breastfeeding indicator can be found in Figure 1.

2.2.1 | Definitions

Ever breastfeeding is the prevalence of infants <24 months who

were given breast milk at least once, and early initiation of

breastfeeding was defined as the prevalence of children

<24 months who were breastfed in the first hour of life after birth.

These indicators were assessed by mother's recall. Exclusive

breastfeeding is the prevalence of children <6 months who were

still breastfeeding at the time of the survey (status quo) and who

did not report introducing other foods or liquids before 6 months

of age (by recall of the mother). Predominant breastfeeding is the

prevalence of children <6 months who were still breastfeeding and

consumed non-nutritive liquids such as water and sugar-free drinks

in addition to breast milk, but no other food or liquids. Both indi-

cators were assessed only for 2009, 2014 and 2018 rounds, since

the 2006 survey did not have information regarding current

breastfeeding status at the time of the survey.

2.3 | Prenatal and sociodemographic variables

We analysed mother's prenatal variables including (a) the number of

medical check-ups during pregnancy; (b) breastfeeding education/

counselling during prenatal care (Yes/No); for 2014 and 2018 rounds,

women were asked the question “Were you taught or explained how

to give your baby breast milk?”, whereas for the 2006 and 2009

rounds, women were asked “Did you receive education/counseling to

breastfeed?”; (c) the type of delivery (natural or caesarean) and

(d) health care access defined by affiliation to any health care institu-

tion (private, public or none).

The following sociodemographic variables of the mother were

also analysed: (a) mother's age (years), (b) indigenous ethnicity defined

as speaking an indigenous language (Yes/No), (c) marital status (single,

free union/married and separated/divorced/widow), (d) parity (num-

ber of children born alive), (e) employment (formal or informal) defined

as having worked at least 1 h during the last week (Yes/No) and (f)

education (none, primary, secondary, high school, university or supe-

rior). Additionally, the mother's status of overweight and obesity

before the last pregnancy (diagnosed by doctor or health personnel)

and being a beneficiary of Prospera were included only in the 2014

and 2018 surveys. Prospera is a conditional cash transfer programme

UNAR-MUNGUÍA ET AL. 3 of 16bs_bs_banner



that granted benefits to families in poverty and delivered micronutri-

ent supplements to pregnant and lactating women during the first

year postpartum, conditional on attendance to health services (Dávila

Lárraga, 2016).

Also, a living condition index was calculated for each survey

year, considering the information provided on the dwelling's material,

including the roof (waste material, cardboard, metal or asbestos

sheet, palm or straw, wood, tiles or concrete slabs), the floor (dirt,

cement, wood planks, ceramic tiles or other covering), number of

rooms, exclusive kitchen (Yes/No), access to drinking water and drain-

age (Yes/No), type of fuel used for cooking (firewood, coal, gas) and

possession of material goods such as a car or electrical appliances

(washing machine, refrigerator, stove, television, telephone, etc.). A

principal component analysis was performed for each of the surveys,

and the factor that explained the highest percentage of the total

variability (36.0%–39.6%) was maintained, which was classified into

socio-economic status (SES) tertiles (low, medium and high) (Vyas &

Kumaranayake, 2006).

F IGURE 1 Flow diagram of
sample sizes to estimate
breastfeeding indicators. Symbol
‘*’ includes infants and young
children with breastfeeding
information. ‘&’ denotes age of
introduction: water or tea,
formula, milk powder, cow's milk,
etc.; juices or broth, porridge or

purees, atoles, cereals, tortillas or
bread and eggs. ‘$’ denotes age
of introduction: water or tea,
powdered milk, cow's milk, etc.;
atole or cereals, juice (fruits or
vegetables, broth beans, beef or
chicken), pureed fruit or
vegetables, beef or chicken puree,
soup, omelette or bread and egg.
‘n.a.’ means information of
breastfeeding by status quo not
available
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Rural and urban classifications were made according to commu-

nity size (≤2,500 inhabitants for rural and >2,500 inhabitants for

urban), whereas geographic regions were defined according to INEGI

as North, Center, Mexico City and South (INEGI, 2020).

2.4 | Statistical analysis

The prevalence of breastfeeding practices was assessed at the

national, rural/urban and regional level, along with indigenous/non-

indigenous ethnicity and SES for each survey. Descriptive statistics of

continuous (mean ± standard deviations) and categorical variables

(proportions) of prenatal and sociodemographic characteristics were

also examined in each survey. To explore differences between surveys

among categorical variables, we used a Pearson's chi-square test,

whereas a Wald test was used to analyse differences among continu-

ous variables. Differences in the prevalence of breastfeeding between

surveys and linear trends were assessed using simple logistic regres-

sion models; a p value < 0.05 was defined as statistically significant.

Adjusted logistic regression models were used to estimate the

association between each indicator of breastfeeding and the prenatal/

sociodemographic variables mentioned above. Odds ratios (OR) and

their 95% confidence intervals (95% CI) were presented. As an addi-

tional analysis, we performed the same models including the status of

overweight/obesity before pregnancy, as well as belonging to the

Prospera programme for the 2014 and 2018 survey.

All analyses were performed using Stata 14.0 statistical pro-

gramme (Stata Corporation, College Station, TX, USA). The SVY mod-

ule was used for complex samples and individual expansion factors for

women between 15 and 54 years were used, and the ‘contrast’
postestimation command was used to estimate p trends.

3 | RESULTS

The sample characteristics by year are presented in Table 1. The

analysed sample with complete sociodemographic information had no

difference in breastfeeding indicators but had a higher SES, higher

education, higher proportion of women being employed, higher pro-

portion of caesarean delivery, higher proportion of women with

health access and were younger than women without complete infor-

mation (results not shown).

F IGURE 2 Prevalence of breastfeeding practices at national, rural/urban and regional level, by survey year. Results from the National
Demographic Dynamics Survey (ENADID) 2006–2018, Mexico. *p < 0.05, **p < 0.01, ***p < 0.001 statistically significant differences for ever
breastfed and early initiation of breastfeeding compared with 2006 year and for exclusive and predominant breastfeeding compared with
2009 year. #p < 0.05, $p < 0.01, &p < 0.001 statistically significant differences for all breastfeeding indicators compared with year 2014. a = p
trend < 0.05, b = p trend < 0.01 and c = p trend < 0.001 statistically significant differences for linear trends between survey years. SES, socio-
economic status
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The trends in the prevalence of breastfeeding indicators at coun-

try, rural/urban and regional level by survey are shown in Figure 2.

The prevalence of ever breastfeeding at the national level increased

1.6 pp in 2014 (p < 0.01) and 2.4 pp in 2018 (p < 0.001), compared

with 2006 (p trend < 0.001), with similar increments in rural/urban

level, while the greatest increase was seen in Mexico City between

2006 and 2018 (6.2 pp; p < 0.01) and no differences between years

were observed in the South. When compared with 2014, the preva-

lence of ever breastfeeding in 2018 increased only in the Center

(1.4 pp; p < 0.05), at the urban level (1.4 pp; p < 0.001) and nationally

(0.8 pp; p < 0.05) (Figure 2a).

Nationwide, the prevalence of early initiation of breastfeeding

increased 14.2 pp in 2009 (p < 0.001), 38.7 pp in 2014 (p < 0.001) and

18.7 pp in 2018 (p < 0.001) in relation to 2006 (p trend < 0.001), with

comparable increases by rural/urban level and in the North, Center

and South of the country, with the largest increase observed in

Mexico City, whereas the prevalence was lower in 2018 compared

with 2014 in all levels (p < 0.001) (Figure 2b).

Between 2009 and 2018, the prevalence of exclusive

breastfeeding in children <6 months (EB < 6mo) increased 7.7, 6.1 and

8.4 pp at the national, rural and urban level, respectively (p < 0.001)

(Figure 2c). Similar increments were observed in the North, Center

and the South regions, whereas in Mexico City, the prevalence

increased 18.8 pp (p < 0.01) in the same period. Between 2014 and

2018, EB < 6mo increased 6.1 pp at urban level (p < 0.001), 8.1 pp in

the North (p < 0.001), 14.6 pp in Mexico City (p < 0.05), 6.6 pp in the

South (p < 0.05) and 5.2 pp at national level (p < 0.001) (Figure 2c).

The prevalence of predominant breastfeeding (PB < 6mo)

between 2009 and 2018 increased 3.9 pp nationally (p trend < 0.05):

5.1 pp (p < 0.01) in urban areas and 5.5 pp in the North (p < 0.01),

whereas between 2014 and 2018, the prevalence increased 3.7 pp

nationally (p < 0.05): 4.4 pp at urban level (p < 0.05), 4.6 pp in the

North (p < 0.05) and 5.2 pp in the South (p < 0.05) (Figure 2d).

Among indigenous women, only early initiation of breastfeeding

increased in the analysed period, while all breastfeeding practices

improved for nonindigenous women (Figure 3). Ever breastfeeding,

early initiation of breastfeeding and EB < 6mo had a positive trend

among women of all SES levels (Figure 3a–c), whereas PB < 6mo

increased only among women of low and high SES. (Figure 3d). The

greatest increase in breastfeeding prevalence was observed in

high SES.

The variables associated with breastfeeding indicators are pres-

ented in Table 2. The trends among surveys show that the chance of

ever breastfeeding increased 30% in 2014 (p < 0.05) and 50% in 2018

F IGURE 3 Prevalence of breastfeeding practices in indigenous/nonindigenous and socio-economic status, by survey year. Results from the
National Demographic Dynamics Survey (ENADID) 2006–2018, Mexico. *p < 0.05, **p < 0.01, ***p < 0.001 statistically significant differences for
ever breastfed and early initiation of breastfeeding compared with year 2006 and for exclusive and predominant breastfeeding compared with
year 2009. #p < 0.05, $p < 0.01, &p < 0.001 statistically significant differences for all breastfeeding indicators compared with year 2014. a = p
trend < 0.05, b = p trend < 0.01, c = p trend < 0.001 statistically significant differences for linear trends between survey years. SES, socio-
economic status
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TABLE 2 Association between prenatal and sociodemographic characteristics and breastfeeding indicators among children <24 months

Characteristics

Ever breastfed (children
<24 months)

Early initiation
breastfeeding (children
<24 months)

Exclusive breastfeeding
(children <6 months)
(status quo)

Predominant
breastfeeding (children
<6 months) (status quo)

n N n N n N n N

43,907 16,218,936 35,390 12,949,014 9,572 3,264,404 9,572 3,264,404

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Survey year

2006 1 1 n.a n.a n.a n.a

2009 1.0 (0.8–1.3) 1.8 (1.6–2.0)*** 1 1

2014 1.3 (1.0–1.5)* 7.6 (6.6-8.6)*** 1.2 (0.9–1.6) 1.1 (0.9–1.3)

2018 1.5 (1.2–1.8)*** 2.2 (2.0-2.5)*** 1.9 (1.4–2.4)*** 1.3 (1.1–1.6)**

Health care access

None 1 1 1 1

Public 1.1 (1.0–1.3) 1.0 (0.9–1.1) 1.1 (0.9–1.5) 1.1 (0.9–1.3)

Private 1.0 (0.7–1.4) 1.1 (0.8–1.4) 1.8 (0.1–2.9)* 1.3 (0.8-1.9)

Number of check-ups during pregnancy

<5 1 1 1 1

5+ 1.2 (1.0–1.5)* 0.9 (0.8–1.0)* 0.9 (0.7–1.1) 0.9 (0.7–1.1)

Type of delivery

Natural 1 1 1 1

Caesarean section 0.6 (0.5–0.7)*** 0.6 (0.5–0.6)*** 0.8 (0.7–0.9)** 0.8 (0.7–0.9)***

Breastfeeding education/counselling during pregnancy

No 1 1 1 1

Yes 1.5 (1.3–1.7)*** 1.0 (0.9–1.1) 1.3 (1.1–1.5)* 1.3 (1.1–1.6)***

Parity (number of children) 1.1 (1.0–1.1)** 1.1 (1.0–1.1)*** 1.0 (1.0–1.1) 1.0 (1.0–1.1)

Mother's education

No education 1 1 1 1

Primary 0.7 (0.4–1.0) 1.5 (1.2–1.9)*** 0.5 (0.3–0.8)** 0.7 (0.4–1.2)

Middle school 0.9 (0.6–1.4) 1.6 (1.2–2.0)*** 0.6 (0.3–1.0) 0.8 (0.4–1.3)

Senior high school 1.1 (0.7–1.7) 1.4 (1.1–1.8)** 0.6 (0.3–1.1) 0.8 (0.4–1.3)

College or superior 1.2 (0.8–2.0) 1.6 (1.2–2.0)** 0.6 (0.4–1.3) 0.8 (0.4–1.4)

Employment

No 1 1 1 1

Yes 0.8 (0.7–1.0)** 0.9 (0.8–0.9)*** 0.8 (0.6–0.9)* 0.6 (0.5–0.7)***

Socio-economic Status (SES)

Low 1 1 1 1

Medium 1.0 (0.9–1.1) 1.0 (0.9–1.1) 1.0 (0.8–1.3) 0.9 (0.7–1.0)

High 1.0 (0.8–1.2)* 0.8 (0.7–0.9)*** 1.1 (0.9–1.5) 0.9 (0.7–1.1)

Indigenous (speaking an indigenous language)

No 1 1 1 1

Yes 2.2 (1.6–2.9)*** 1.3 (1.1–1.5)*** 1.8 (1.4–2.3)*** 1.7 (1.3–2.1)***

Mother's age

< =25 1 1 1 1

26–40 1.0 (0.9–1.1) 0.9 (0.8–1.0)** 1.1 (0.9–1.3) 1.1 (0.9–1.2)

>40 0.4 (0.3–0.6)*** 0.7 (0.5–0.8)*** 1.8 (1.5-2.8)* 1.3 (0.9–2.1)

(Continues)
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(p < 0.001) compared with 2006, whereas the chance of early initia-

tion of breastfeeding increased in all surveys (p < 0.001) compared

with the reference year. In 2018, the chance of EB < 6mo increased

by 90% (p < 0.001), whereas for PB < 6mo, it increased by 30%

(p < 0.01) compared with 2009.

A positive association was observed between having access to a

private health care institution and the prevalence of EB < 6mo

(p < 0.05). In addition, receiving five or more medical check-ups during

pregnancy was associated with a 20% increased chance of ever

breastfeeding (p < 0.05) and a 10% decreased chance of early initia-

tion of breastfeeding (p < 0.05).

On the other hand, having a caesarean delivery was associated

with a 40% reduction in the chance of ever breastfeeding and early

initiation of breastfeeding (p < 0.001) and a 20% decrease in the

chance of EB < 6mo (p < 0.01) and PB < 6mo (p < 0.001).

Meanwhile, receiving breastfeeding education/counselling during

pregnancy increased the chance of ever breastfeeding by 50%

(p < 0.001) and the chance of EB < 6mo (p < 0.05) and PB < 6mo

(p < 0.001) by 30%. Also, having an additional child was associated

with a 10% increased chance of ever breastfeeding (p < 0.01) and

early initiation of breastfeeding (p < 0.001).

Regarding mother's sociodemographic characteristics, a higher

education was associated with an increased chance of early initiation

of breastfeeding compared with no education (p < 0.01), but educated

women were less likely to EB < 6mo, although it was only significant

for those with a primary education level (p < 0.01). Women with a for-

mal or informal employment were 20% less likely to ever breastfeed

(p < 0.01), 10% less likely to have an early initiation of breastfeeding

(p < 0.001), 20% less likely to EB < 6mo (p < 0.05), and were 40% less

likely to PB < 6mo (p < 0.001) compared with women without

employment.

On the other hand, being indigenous was positively associated

with all breastfeeding practices (p < 0.001). With respect to age, older

women had a lower chance of ever breastfeeding and early initiation

of breastfeeding (p < 0.001) compared with women 25 years or youn-

ger, but the opposite was observed for EB < 6mo (p < 0.05).

Concerning marital status, women who were in a free union or

married had a 40% increased chance of ever breastfeeding

(p < 0.001), but a 20% lower chance of early breastfeeding in the first

hour of birth (p < 0.01) compared with single women, whereas

divorced, widow or separated women had a 30% lower possibility of

early breastfeeding (p < 0.001) and PB < 6mo (p < 0.05) than single

women.

Living in urban communities was associated with a 20% reduction

in the chance of early initiation of breastfeeding (p < 0.001) compared

with living in rural areas. The Center, Mexico City and the South

regions of the country were positively associated with almost all

breastfeeding indicators compared with the North.

We did not find a statistically significant association between

being a beneficiary of the Prospera programme and breastfeeding

indicators (Table S1). Women that reported overweight or obesity

before the last pregnancy were 28% less likely to have ever breastfed

(p < 0.01) and 48% less likely to have PB < 6mo (p < 0.001). The

chances of early initiation of breastfeeding and EB < 6mo seemed to

decrease, but the association was not statistically significant

(Table S1).

TABLE 2 (Continued)

Characteristics

Ever breastfed (children
<24 months)

Early initiation
breastfeeding (children
<24 months)

Exclusive breastfeeding
(children <6 months)
(status quo)

Predominant
breastfeeding (children
<6 months) (status quo)

n N n N n N n N

43,907 16,218,936 35,390 12,949,014 9,572 3,264,404 9,572 3,264,404

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Civil status

Single 1 1 1 1

Free union/married 1.4 (1.2–1.7)*** 0.8 (0.7–0.9)** 1.2 (0.9–1.6) 1.2 (0.9–1.5)

Divorced/widow/separated 1.1 (0.9–1.5) 0.7 (0.6–0.9)*** 0.7 (0.4–1.1) 0.7 (0.5–1.0)*

Area of residence

Rural 1 1 1 1

Urban 1.0 (0.9–1.1) 0.8 (0.8–0.9)*** 1.0 (0.8-1.2) 1.0 (0.8–1.1)

Region

North 1 1 1 1

Center 1.4 (1.2–1.6)*** 1.3 (1.2–1.4)*** 1.6 (1.3–1.9)*** 1.6 (1.4–1.9)***

Mexico City 1.6 (1.2–2.2)** 0.9 (0.7–1.0) 2.4 (1.7–3.3)*** 2.6 (1.9–3.5)***

South 1.9 (1.7–2.2)*** 1.1 (1.0–1.2)** 1.2 (1.5–2.2)*** 2.0 (1.7–2.3)***

Note. Results from the National Demographic Dynamic Survey 2006–2018, Mexico.

Abbreviations: CI, confidence interval; OR, odds ratio.

*p < 0.05. **p < 0.01. ***p < 0.001.
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4 | DISCUSSION

We estimated the trends in breastfeeding practices in children

<24 months between 2006 and 2018, and in children <6 months

between 2009 and 2018, at the national, rural/urban, and regional

level, along with indigenous ethnicity and SES in Mexico, and its asso-

ciation with prenatal care, breastfeeding education/counselling, type

of delivery and sociodemographic characteristics of mothers, using

four rounds of ENADID.

The results show that breastfeeding practices in Mexico improved

in the last decade, especially in 2018. Between 2006 and 2018, the

prevalence of ever breastfeeding increased 0.2 pp/year and early initi-

ation of breastfeeding increased 1.5 pp/year, with a particularly high

increase in 2014. Meanwhile, between 2009 and 2018, the preva-

lence of EB < 6mo increased on average 0.85 pp/year, and the preva-

lence of PB < 6mo increased 0.43 pp/year. Between 2014 and 2018,

the national prevalence of EB < 6mo increased 1.3 pp/year. In general,

improvements in breastfeeding practices were similar in urban/rural

level, with the highest increase observed in Mexico City and the low-

est in the South. Nonindigenous women improved in all breastfeeding

practices, whereas little improvement was observed in indigenous

women.

In Mexico, information on infant feeding practices has been regu-

larly collected in ENSANUT. Although the ENSANUT reported that

breastfeeding practices deteriorated between 2006 and 2012

(González de Cosío et al., 2013), when analysing the ENADID, we

observed an increase in ever breastfed and early breastfeeding prac-

tices between 2006 and 2014, and a slight increase in the prevalence

of EB < 6mo between 2009 and 2014 and no improvement in

PB < 6mo in the same period.

Recently, the ENSANUT 2018–19 reported that breastfeeding

indicators improved in Mexico compared with the 2012 survey

(González-Castell et al., 2020), which is consistent with our findings.

Comparing figures from ENSANUT and ENADID in 2018, we observe

that the prevalence of ever breastfeeding was similar between sur-

veys, but the prevalence of early initiation of breastfeeding was lower

in ENSANUT versus ENADID (47.7 vs. 59.7%). On the contrary, the

prevalence of EB < 6mo was higher in ENSANUT versus ENADID

2018 (28.3 vs. 20.7%), and the same was observed for PB < 6mo

(40.2 vs. 31.3%). Also, compared with the National Survey of children

and women from 2015 (ENIM) (INSP & UNICEF, 2015), the preva-

lence of EB < 6mo in ENADID 2014 was lower (30.8 vs. 15.5%).

The reason for these discrepancies could be due to differences in

the instruments and methodology used to measure breastfeeding

practices in the surveys, whose questions vary by type and timing

(i.e., the day before the interview vs. recall a longer period of time).

Likewise, the training in the collection of breastfeeding information

and possible differences in the sampling frame and sample selection

for maternal and infant population between surveys could have

influenced breastfeeding indicators.

The specificity of the food groups consumed by children required

in the ENSANUT and ENIM is greater than ENADID, which contrib-

utes to the differences observed among surveys. The status quo

method for estimating breastfeeding practices used in ENSANUT and

ENIM underestimates breastfeeding indicators because it considers

the mother's behaviour on the day before the interview, which could

differ from her usual behaviour (WHO, 2010). However, the recall

method used in ENADID has a greater underestimation as it depends

on the mother remembering at what age she started to feed specific

food and liquids to her children, which is subject to memory bias

(González-Castell, González de Cosío, Rodríguez-Ramírez, & Escobar-

Zaragoza, 2016). Although, due to ENADID sample size, breastfeeding

practices are estimated with more confidence by sociodemographic

characteristics than other surveys. Finally, ENADID uses individual

expansion factors that are corrected by demographic projections to

allow comparability over time, has a larger sample size of children

<2 years and is representatively at different levels of disaggregation,

all of which can influence the estimation of breastfeeding indicators

making them more precise in comparison with the other surveys.

Although the South of Mexico, the poorest region of the country

where a greater part of the indigenous population lives, has a higher

prevalence of breastfeeding practices compared with other regions,

our results show that this region presented the lowest improvements

in breastfeeding indicators in the analysed period, except for early

breastfeeding practices that increased in indigenous women. In indig-

enous communities of Southern Mexico, the rate of formula feeding

increased significantly over time—this is because younger mothers

introduced complementary foods/liquids earlier and breastfed for a

shorter period than older mothers (Veile & Kramer, 2015). Likewise,

social norms among low-resource communities appeared to support

breastfeeding, but not exclusive breastfeeding, as well as introducing

small bites of solid food a few months after birth (Swigart

et al., 2017).

Our estimations show that being married or in free union were

positively associated with breastfeeding, whereas being divorced,

widowed or separated were negatively associated compared with sin-

gle mothers. A systematic review showed a greater likelihood of

supporting breastfeeding-related issues when fathers/partners played

a role in decision-making (Mahesh et al., 2018); also, it has been docu-

mented that they provide emotional support to the mother

(Demontigny, Gervais, Larivière-Bastien, & St-Arneault, 2018).

Having a caesarean section was also associated with a lower

likelihood of breastfeeding, which has been described in Mexico

for several decades (Pérez-Escamilla, Maulén-Radovan, &

Dewey, 1996). In Mexico, ENIM results revealed that caesarean

section deliveries were negatively associated with the initiation and

exclusivity of breastfeeding (INSP & UNICEF, 2015). Similar find-

ings were obtained from a meta-analysis, showing a negative asso-

ciation with continuation of breastfeeding compared with vaginal

delivery, that may be due to a disruption of the mother/infant

dyad, but also mothers with a planned caesarean are less likely to

breastfeed and their infants are more likely to have a low gesta-

tional age (Cohen et al., 2018).

Women's employment has been documented as one of the main

determinants for not breastfeeding or continue breastfeeding (Rollins

et al., 2016). Our results are similar to those found with the
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ENSANUT, where mothers with a formal employment were 27% less

likely to breastfeed compared with unemployed mothers (Rivera-

Pasquel, Escobar-Zaragoza, & González de Cosío, 2015). This finding

is relevant if we consider that in recent decades, the participation of

Mexican women in formal and informal remunerated work went from

19% in 1970 up to 45% in 2013 (Verick, 2014). According to the

National Occupation and Employment Survey, between 2005 and

2019, the active economic participation rate among females increased

4.3 percentage points (INEGI/INMUJERES, 2019). However, paid

maternity leave is not long enough to protect breastfeeding (14 weeks)

and only covers women in the formal labour force (Vilar-Compte

et al., 2019).

There is evidence that longer paid maternity promotes

breastfeeding (Chai, Nandi, & Heymann, 2018), has health benefits for

mothers and children (Andres, Baird, Bingenheimer, & Markus, 2016;

Chai et al., 2020) and increases formal employment of mothers

(Albagli & Rau, 2019). Therefore, paid maternity leave should be

increased to 6 months (WHO, 2019), and women in the informal

labour sector should be covered through cash transfers (Vilar-Compte

et al., 2019). Extension of maternity leave seems feasible considering

that the cost of extending 1 week of maternity leave for formally

working women in Mexico is 96.15 USD, very close to the 56 USD

week/child cost of social security day-care services plus a 39 USD

weekly cost to provide infant formula through the Mexican Institute

of Social Security hospitals (Vilar-Compte et al., 2020).

Our results show that overweight or obesity before pregnancy is

associated with a lower chance of ever breastfeeding and PB < 6mo

and seems to reduce EB < 6mo. There is evidence that maternal obe-

sity negatively affects breastfeeding and the production of breast

milk, which may predispose infants to early weaning and early intro-

duction to milk formulas (Hernández Cordero & Lozada

Tequeanes, 2013). Our findings are also consistent with what was

previously reported (Marshall, Lau, Purnell, & Thornburg, 2019), where

excess body fat impairs mammary glandular development in early

pregnancy, which delays lactogenesis and provides insufficient milk

supply. Beyond biological problems, obesity in women interferes with

breastfeeding for sociocultural reasons, such as belonging to a social

group where women are less likely to breastfeed, anatomic reasons

such as having large breasts which make breastfeeding difficult and

previous medical conditions and complications in pregnancy that lead

to a caesarean delivery. Psychological factors may also impact

breastfeeding due to low confidence and dissatisfaction with self-

image (Amir & Donath, 2007). However, with adequate support,

breastfeeding problems among women with obesity can be solved

(Amir & Donath, 2007). This result is important given that 40.2% of

Mexican women of reproductive age have obesity (INSP, 2020).

We found that receiving breastfeeding education/counselling

during pregnancy increased the possibility of ever breastfeeding,

EB < 6mo and PB < 6mo. Similar results were documented in a meta-

analysis, which found that counselling is effective at increasing rates

of any breastfeeding and EB < 6mo, especially if delivered postnatally

(McFadden et al., 2019). The same way, recent evidence shows that

breastfeeding counselling through home visits by community health

workers in rural communities in the South of Mexico improved

breastfeeding practices (Unar-Munguía et al., 2020). Also, health pro-

fessionals should be trained with tools for adequate individual

counselling, promotion and effective communication (Bonvecchio,

Perichart, Reyes, & Rodríguez, 2018).

Meanwhile, the low quality of health services in terms of lack of

access, infrastructure and insufficient resources has been reported

among the main barriers to promote EB < 6mo in a qualitative study

with women from indigenous groups in the southern region of Mexico

(Tinoco Marquina & Caswell Pérez, 2013). In general, the poor promo-

tion of breastfeeding is due to a variety of factors, including inade-

quate training of health workers in breastfeeding practices and time

limitations; ignorance and mistrust of the health system; ineffective

communication due to technicisms and language barriers in indige-

nous communities and poor working conditions for health personnel

(Bonvecchio et al., 2013; Tinoco Marquina & Caswell Pérez, 2013).

These barriers could explain why little improvement has been seen in

breastfeeding trends, particularly among indigenous communities.

Some policies and programmes were implemented between 2014

and 2018, which could explain the increase in breastfeeding. During

the implementation of the National Strategy for Breastfeeding

2014–2018 (Ministry of Health, 2014), 191 hospitals were nominated

under the Baby Friendly Hospital Initiative (BFHI). However, only 11%

of the country's hospitals with maternity services were certified in the

last 5 years (González de Cosío et al., 2018), and additional efforts are

needed to strengthen step 10 of BFHI that refers to counselling in

health centres. In this sense, the Becoming Breastfeeding Friendly

Committee classified the Mexican environment for breastfeeding as

weak and strongly recommended to raise national awareness on

breastfeeding, incorporate the Code of Marketing of Breastmilk Sub-

stitutes in the Mexican legislations, extend maternity leave to

6 months and strengthen evidence-based advocacy and hence the

political will to funding and resources for a national breastfeeding

strategy in Mexico (González de Cosío et al., 2018).

The Mexican Academy of Medicine issued a breastfeeding posi-

tion report in 2018 (González de Cosío-Martínez, Hernández-Cordero,

Rivera-Dommarco, & Hernández-�Avila, 2017) recommending the

Breastfeeding Gear Model (Pérez-Escamilla, Curry, Minhas, Taylor, &

Bradley, 2012) to gauge the scaling-up/tracking breastfeeding

programmes that consist of eight gears scores: advocacy, political will,

legislation and policies, funding and resources, training and pro-

gramme delivery, promotion, research and evaluation and coordina-

tion, and goals and monitoring; however, it has not been implemented

comprehensively in the country.

In the same period, a behaviour change strategy to promote

EB < 6mo and complementary feeding was implemented as part of

the ESIAN strategy, which aims to prevent the double burden of mal-

nutrition (undernutrition, micronutrient deficiencies and obesity) as

part of Prospera, one of the largest conditional cash transfer

programmes in the world (Bonvecchio Arenas et al., 2019). The strat-

egy included a nutrition training programme for more than 100,000

health service providers nationwide (Gonzalez et al., 2019). The evalu-

ation of the nutrition training programme showed significant
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improvements among health providers in general knowledge about

breastfeeding and breastfeeding benefits. Physicians improved their

knowledge about clinical aspects of breastfeeding, while registered

nurses improved their ability to solve breastfeeding problems and to

help mothers overcome breastfeeding challenges (Vilar-Compte,

Pérez-Escamilla, Moncada, & Flores, 2020). However, an impact eval-

uation was not conducted to formally asses the effectiveness of the

behaviour change strategy on breastfeeding practices before the

programme was discontinued.

Currently, Mexico does not have a breastfeeding strategy or pro-

gramme in the country, and efforts are not centralized. The interven-

tions and actions that are available to promote and support

breastfeeding are implemented by three different entities: the Minis-

try of Health, the National Strategy for Early Childhood Care (ENAPI)

and the National Program for the Protection of Children and Adoles-

cents (PRONAPINA), which are part of the National System for the

Protection of Children and Adolescents (SIPINNA). Therefore, a

breastfeeding programme with a specific budget to further increase,

promote and protect breastfeeding practices is urgently needed

(González-Castell et al., 2020).

Although some progress has been made in legislation and policies

to favour breastfeeding in the last years, such as a reform to Article

28 of the Federal Law of Workers at the Service of the State to

establish that women could enjoy 4 weeks of rest before childbirth,

4 weeks after childbirth and up to 1 h during their workday to

breastfeed (Department of Finance (DOF), 2014), there are still

many structural barriers that interfere with women's decision to

breastfeed. Among these barriers are the lack of regulations,

monitoring mechanisms and significant sanctions to ensure

compliance with the International Code of Marketing of Breastmilk

Substitutes (González de Cosío et al., 2018). Violations to the Code

have been documented in Mexico (Hernández-Cordero et al., 2019),

which is associated with increased use of infant formula. In

addition, the Official Mexican Norm for the promotion,

protection and support of breastfeeding should be approved

(PROY-NOM-050-SSA2-2018, 2018). Changes to the Official Mexi-

can Norm regarding nutritional criteria and specifications for infant

formulas and food and beverages for infants and young children

(NOM-131-SSA1-2012, 2012) must also be considered so that plain

packaging, or instead front-of-pack warning labels, can be used for

these products, because they are currently exempt from the recent

modification to the food labelling regulation, NOM-051-SCFI/

SSA1-2010 (White & Barquera, 2020).

This study has some limitations. The ENADID surveys are multi-

thematic and thus, provide less detailed information. It has very few

questions regarding breastfeeding practices, so we had to combine

questions regarding current breastfeeding at the time of the survey

with the mother's recall of introducing solid or liquid food to estimate

exclusive and predominant breastfeeding indicators, as recommended

by the WHO (2010). Because ENADID has a different methodology

with respect to other nationally representative surveys, it makes it dif-

ficult to compare. This suggests that one way to moving forward and

have secular information that represents breastfeeding trends in

Mexico is through improving the ENADID set of questions that cap-

tures breastfeeding practices in a similar way to other health/nutrition

surveys as recommended by WHO (status quo), and on the other

hand, the ENSANUT and ENIM could increase their infant and young

child sample size at different levels of disaggregation to allow repre-

sentativeness at urban/rural and regional level. Either option requires

a larger budget and time to collect the information that should be

prioritized to ensure comparability and track breastfeeding practices

over time to inform public policies. On the other hand, we acknowl-

edge that there is a potential upward or downward bias in our

estimations, because women in our analysed sample had a higher SES,

education and access to health care services, more caesarean delivery

and employment and were younger than women with incomplete

information. However, we did not find differences in breastfeeding

indicators between the analysed sample and the sample with incom-

plete sociodemographic information. Also, the non-response rate was

lower than 11%, which does not imply a substantial reduction of the

sample allowing us to have enough power to estimate our indicators

with precision.

To the best of our knowledge, no studies have analysed the

trends in breastfeeding practices in Mexico between 2006 and 2018,

and their association with sociodemographic variables and women's

prenatal information, which is not possible with other surveys. Also,

ENADID has a large sample size of women with children <6 months

and children <24 months, allowing us to estimate breastfeeding prev-

alence and trends at the urban/rural and regional level with more con-

fidence than other surveys. Due to its design, the ENIM 2015 did not

estimate breastfeeding practices by geographic level. In recent years,

due to budget constraints, the sample size of children <24 months in

ENSANUT has decreased, which caused the CI of these indicators to

be very large, especially when disaggregating by urban/rural level or

region. Therefore, the results from ENADID show with more confi-

dence that the increase in breastfeeding practices was moderate,

which is in line with the policies implemented in the analysed period.

5 | CONCLUSIONS

Breastfeeding practices in Mexico have improved in the last decade

but are still far from WHO recommendations. Although progress was

made in legislation and policies to promote, protect and support

breastfeeding, public policies with an assured budget should be

implemented to ensure that all Mexican women, especially poor, less

educated, single and indigenous women can breastfeed according to

recommended practices. This includes approving paid maternity leave

during 6 months for women with formal and informal employment;

improving the implementation and monitoring of the BFHI; strength-

ening legislation to monitor and comply with the Code of Breastmilk

Substitutes; and providing breastfeeding education/counselling to

women and promotion strategies to women, families and society. The

analysis of surveys carried out in Mexico, such as ENADID, could sup-

port evidence-based decision-making and evaluation efforts at differ-

ent levels of government.
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