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Abstract

Limited evidence exists on the complex relationship among interventions, early initia-

tion of breastfeeding (EIBF), prelacteal feeding and exclusive breastfeeding (EBF). We

examined whether early breastfeeding practices are associated with EBF and how

much improving EIBF and non-prelacteal feeding contributes to increased prevalence

of EBF. Survey data were collected in 2010 and 2014 as part of impact evaluations

of Alive & Thrive (A&T) interventions to improve infant and young child feeding

(IYCF) practices in Bangladesh, Vietnam and Ethiopia. Multivariable logistic regression

analyses were used to examine effects of interventions and early breastfeeding prac-

tices on EBF. Structural equation modelling quantified the direct and indirect effects

of interventions (via improving EIBF and non-prelacteal feeding) on EBF. Although

breastfeeding is nearly universal in all three countries (≥98%), delayed initiation of

breastfeeding is prevalent (>60%) and prelacteal feeding is common. EIBF alone was

not associated with EBF, whereas non-prelacteal feeding was associated with

1.6–3.5 higher odds of EBF. Intervention exposure affected breastfeeding practices

in all three countries; these impacts were amplified among those who practiced EIBF

or non-prelacteal feeding [odds ratio (OR) = 11 and 27.5 in Bangladesh and 6.5 and

11.5 in Vietnam, respectively]. The paths through EIBF and non-prelacteal feeding

explained 13%–18% of the effect of the interventions on EBF. Early breastfeeding

practices influence EBF, but interventions aimed only at the initiation and early days

of breastfeeding will be inadequate to promote EBF. Social and behaviour change

interventions should simultaneously target EIBF, non-prelacteal feeding and EBF to

support optimal breastfeeding practices.
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1 | INTRODUCTION

Breastfeeding is essential for growth and development of infants

and is one of the most cost-effective interventions to prevent

maternal and child morbidity and mortality (Carroll, Buccini, &

Perez-Escamilla, 2018; Rollins et al., 2016; Victora et al., 2016).

Recent work has estimated that 823 000 child deaths and 20 000

maternal deaths could be prevented annually by scaling up

breastfeeding interventions globally (Victora et al., 2016).

Breastfeeding in the first 2 years could also alleviate one-third of

respiratory infections and half of diarrhoea episodes among chil-

dren in low- and middle-income countries and may reduce the risks

of childhood obesity and non-communicable diseases later in life

(Victora et al., 2016). Beyond the health benefits, there are also

economic consequences, with estimated economic losses from sub-

optimal breastfeeding of about $302 billion annually or 0.49% of

world gross national income (Rollins et al., 2016), mainly driven by

costs associated with lower cognitive capacity and maternal and

child deaths.

Given the importance of breastfeeding, the World Health Organi-

sation (WHO) and UNICEF recommend early initiation of

breastfeeding (EIBF) within 1 h of birth, avoidance of prelacteal feeds

and exclusive breastfeeding (EBF) for the first 6 months with contin-

ued breastfeeding up to 2 years (WHO & UNICEF, 2003). These

practices, however, are suboptimal in many parts of the world, with

only 42% of infants globally being breastfed within the first hour and

41% exclusively breastfed during their first 6 months of life

(UNICEF, 2018).

To address the challenges of suboptimal breastfeeding practices,

interventions with various strategies have been implemented and

showed positive impacts, particularly in low- and middle-income

countries (Haroon, Das, Salam, Imdad, & Bhutta, 2013; Imdad,

Yakoob, & Bhutta, 2011). These interventions, however, generally

have been implemented at small scale and under relatively con-

trolled conditions, thus their implications for large-scale programs is

uncertain. Alive & Thrive (A&T) is an initiative that aims to improve

infant and young child feeding (IYCF) practices through large-scale

social and behaviour change communication interventions, which

include interpersonal counselling, mass media and community mobili-

zation, delivered by a non-governmental organization in Bangladesh

and government health systems in Vietnam and Ethiopia (Baker,

Sanghvi, Hajeebhoy, Martin, & Lapping, 2013; Piwoz, Baker, &

Frongillo, 2013). Over a 4-year period (2010–2014), the interven-

tions led to large significant impacts on breastfeeding practices in all

three countries (Kim et al., 2016; Menon et al., 2016a). Specifically,

the impacts were 17 percentage points (pp) for EIBF and 36 pp for

EBF in Bangladesh, 10 pp and 28 pp, respectively in Vietnam

(Menon et al., 2016a), and 14 and 9 pp respectively in Ethiopia (Kim

et al., 2016).

The impact of A&T's interventions on EBF practices may be

directly related to intervention exposure during prenatal, intra-

partum and postpartum periods but may also be indirectly related

to the influences of interventions on early breastfeeding practices

such as EIBF and non-prelacteal feeding. Interventions to

support establishing breastfeeding immediately after birth increase

the likelihood of EBF up to 3–6 months of life (WHO, 2017).

Mothers experiencing early breastfeeding or positive initial

breastfeeds may be more likely to repeat these experiences. A sys-

tematic review from low- and middle-income countries showed

moderate evidence for EIBF on likelihood of practicing EBF (Kavle,

Lacroix, Dau, & Engmann, 2017), with the odds ratio (OR) ranging

from 1.4 in Haiti (Walsh, Cordes, Mccreary, & Norr, 2019), 1.7 in

Indonesia (Suparmi & Saptarini, 2016), 1.8 in India (Raghavan,

Bharti, Kumar, Mukhopadhyay, & Dhaliwal, 2014), to 10.2 in

Uganda (Matovu, Kirunda, Rugamba-Kabagambe, Tumwesigye, &

Nuwaha, 2008). Prelacteal feeding delays a newborn's first critical

contact with his or her mother, thus disrupting EIBF (UNICEF &

WHO, 2018) and is negatively associated with EBF practices

(Alzaheb, 2017; Kavle et al., 2017; Sharma & Byrne, 2016). The

complex relationships among these three breastfeeding practices

(EIBF, prelateal feeds and EBF) and how these relationships are

affected by interventions, however, are not known. Having evi-

dence on this can contribute to decision-making about the impor-

tance of focusing on promoting EIBF and non-prelacteal feeding or

on EBF specifically through other strategies. In this paper, we

sought to understand the extent to which early breastfeeding prac-

tices are associated with EBF and the extent to which

intervention-induced improvements in EIBF and non-prelacteal

feeding contribute to increased prevalence of EBF among infants

under 6 months of age.

Key messages

• Data from three impact evaluations of large-scale social

and behaviour change communication interventions in

Bangladesh, Vietnam, and Ethiopia were used to

examine relationships among early initiation of

breastfeeding (EIBF), prelateal feeds, and exclusive

breastfeeding (EBF) and how the interventions affected

these relationships.

• Non-prelacteal feeding was associated with 1.6–3.5

higher odds of EBF. The interventions improved

breastfeeding practices, with large amplified effects on

EBF among those who practiced EIBF or non-prelacteal

feeding. The pathway from EIBF to non-prelacteal feed-

ing to EBF explained 13–18% of the intervention effect

on EBF.

• Intervention strategies should simultaneously address

early breastfeeding practices and sustained exclusive

breastfeeding.
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2 | METHODS

2.1 | Study context and data sources

This study is a secondary analysis of data gathered under the overall

impact evaluation of A&T's interventions to improve IYCF practices in

Bangladesh, Viet Nam and Ethiopia (Menon, Rawat, & Ruel, 2013).

The impact evaluations in Bangladesh and Vietnam used a cluster-

randomized design, with two intervention arms: (1) A&T-intensive

areas that received intensified interpersonal counselling, mass media

and community mobilization or (2) A&T non-intensive areas that

received standard interpersonal counselling and less-intensive mass

media and community mobilization. In Ethiopia, we used a pre- and

post-intervention adequacy evaluation design. We used household

survey data that were collected through two cross-sectional surveys

in 2010 and 4 years later (2014) in the same communities (between

June and August at both time periods). Overall impact evaluation

results have been previously reported (Kim et al., 2016; Menon

et al., 2016a; Menon et al., 2016b).

In total, data were collected for ~4000 mothers with children

<5 years of age in each round for each country. This paper focuses on

EBF; thus, we used household data from mothers with children under

6 months of age (Bangladesh: n = 977 at baseline and 998 at endline,

Vietnam: n = 948 at baseline and 1002 at endline, Ethiopia: n = 606 at

baseline and 619 at endline). Data were collected via face-to-face

interviews using structured questionnaires.

2.2 | Measures

Breastfeeding practices were assessed using the standard WHO indi-

cators (WHO, 2008), on the basis of the maternal recall of all foods

and liquids given to children in the first few days after birth and in the

24 h prior to the survey. The outcome was EBF, defined as the pro-

portion of infants 0–5.9 months of age who were fed only breast milk

in the previous 24 h (no foods, no liquids with the exception of medi-

cations such as drops and syrups; WHO, 2008). Two key explanatory

variables were (1) EIBF, defined as the proportion of infants who were

reported by mothers to have been put to the breast within 1 h of birth

and (2) non-prelacteal feeding, defined as the proportion of infants

who were not fed any foods or liquids other than breastmilk during

the first 3 days after birth.

The selection of variables that may influence breastfeeding prac-

tices was guided by a conceptual framework of influences on

breastfeeding decisions and behaviours (Rollins et al., 2016), considering

maternal, child and household levels. Maternal characteristics included

age, education, occupation and physical and mental health status. Educa-

tion represents the highest grade of schooling that mothers completed;

different cut-offs were used for maternal education for the three coun-

tries because education levels differ substantially. Occupation is a proxy

of workload. In Bangladesh and Ethiopia, we compared housewives with

other occupations, whereas in Vietnam, we compared employed

mothers with others and examined the influence of returning to work

before 6 months after delivery. Physical health was measured by the

proportion of mothers with low body mass index (BMI <18.5 kg/m2).

Mental health was measured by using the Self-Reporting Questionnaire

(WHO, 1994), with each of 20 items scored as 0 or 1 depending on

responses related to perceived stresses over the past 30 days. We then

created an overall score and used a cut-point of 7 to classify women as

normal or high levels of stress, as suggested by several validation

studies (Giang, Allebeck, Kullgren, & Tuan, 2006; Hanlon et al., 2008).

Variables at the child level included child age and sex. Household

characteristics that may influence breastfeeding practices included num-

ber of children <5 years, socio-economic status (SES) and food security.

The SES index was constructed using principal component analysis with

variables on ownership of house and land, housing quality and house-

hold assets (Gwatkin et al., 2007; Vyas & Kumaranayake, 2006). House-

hold food security was measured using FANTA/USAID's Household

Food Insecurity Access Scale (Coates, Swindale, & Bilinsky, 2007).

2.3 | Statistical analyses

Descriptive analysis was used to examine the characteristics of the

study sample. Bivariate analyses were conducted to test the associa-

tions between EIBF and EBF and between non-prelacteal feeding and

EBF in each intervention arm at baseline and endline. Multivariable

binary logistic regression analyses were used to examine the effects

of the interventions and early breastfeeding practices on EBF consid-

ering four categories of the intersection between EIBF and the inter-

vention: (1) those who did not practice EIBF in non-intensive areas,

(2) those who practiced EIBF in non-intensive areas, (3) those who did

not practice EIBF in intensive areas and (4) those who practiced EIBF

in intensive areas. Similar categories were made for the combinations

of non-prelacteal feeding and intervention area. All models controlled

for variables at the maternal, child and household levels as described

above and accounted for clustering at village, commune or district

levels using a robust sandwich estimator of the standard errors. Struc-

tural equation modelling was used to assess the relationship between

interventions with breastfeeding practices and to quantify how much

of the intervention impact on EBF was direct and how much was indi-

rect via improving EIBF and non-prelacteal feeding. The models

assumed that the intervention could affect EIBF, no-prelacteal feeding

and EBF; EIBF could affect no-prelacteal feeding and EBF, and no-

prelacteal feeding could affect EBF. No important interactions were

found among intervention, EIBF and non-prelacteal feeding. All analy-

sis was done using Stata version 15.1 software (StataCorp, 2009). Sta-

tistical significance was defined as p value < 0.05.

3 | RESULTS

3.1 | Sample characteristics

The study samples from three countries shared similarities in maternal

age and child age and sex (Table 1). Maternal education level was
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highest for Vietnam (all women had some education, and more than

one-third completed high school level or higher), followed by

Bangladesh (23% of women had no education) and lowest for Ethiopia

(60% of women had no education). The percentages of housewives

were 95% for Bangladesh, 53% for Ethiopia and 13% for Vietnam.

Maternal stress was highest in Bangladesh (43%), followed by Ethiopia

(36%) and Vietnam (29%). Household food insecurity was highly prev-

alent in Ethiopia (62%).

3.2 | Breastfeeding practices

Although breastfeeding is nearly universal in all three countries

(≥98%), delayed initiation of breastfeeding is still prevalent with

only about two-thirds of infants being put to the breast within

an hour of birth (Figure 1). Prelacteal feeding was common,

practiced by nearly a half of the respondents in Bangladesh and

Vietnam. EBF was highest in Ethiopia (72%) and lowest in Vietnam

(18%).

3.3 | Association between EIBF and EBF

Results from multivariable logistics regression models showed that at

baseline, EIBF was not associated with higher odds of EBF, compared

with those who did not practice EIBF, in any of the countries

(Table 2). At endline, EIBF alone was not associated with EBF, but

women living in the intensive intervention areas were 3.5–3.9 times

TABLE 1 Selected characteristics of the study samples in Bangladesh, Vietnam and Ethiopia at baseline

Characteristic

Bangladesh Vietnam Ethiopia

Intensive
(n = 487)

Non-intensive
(n = 490)

Intensive
(n = 488)

Non-intensive
(n = 460)

Total
(n = 606)

Maternal characteristics

Mean age (years) 25.59 ± 6.21 24.54 ± 5.49 27.16 ± 5.46 27.14 ± 5.28 27.87 ± 6.17

Occupation (%)

Housewife 96.10 94.69 14.96 11.09 53.47

Farmer – – 51.64 51.52 39.60

Salary

employee/Self-employed

3.90 5.32 33.40 37.39 6.93

Education (%)

No schooling 24.44 21.43 2.41 1.23 60.30

Primary school 29.57 27.14 10.50 12.35 26.25

Secondary school 39.63 42.45 52.52 49.18 9.30

High school or higher 6.37 8.98 34.57 37.24 3.32

Underweighta (%) 24.90 26.12 20.08 22.44 16.72

Mental stress score ≥ 7 (%) 43.53 41.63 26.64 31.52 35.64

Child characteristics

Mean age (months) 3.39 ± 1.61 3.30 ± 1.60 3.55 ± 1.48 3.53 ± 1.49 2.92 ± 1.62

Female (%) 50.10 50.20 45.70 48.91 50.91

Household characteristics

Household food securityb (%) 68.79 69.80 70.08 65.14 37.95

Ownership of house (%) 94.87 93.88 39.34 38.91 93.07

Ownership of agricultural land

(%)

49.28 39.80* 71.72 73.04 88.28

Ownership of garden (%) 27.52 33.06 66.05 61.66 52.48

Mean socioeconomic indexc 0.05 ± 1.05 0.15 ± 1.15 −0.27 ± 0.97 −0.27 ± 0.85 −0.14 ± 0.84

Note. Values are mean ± standard deviation (SD) or per cent. p values obtained from models adjusted for clustering effect at commune and district levels.
aBody mass index < 18.5 kg/m2.
bHousehold food security was measured using FANTA/USAID's Household Food Insecurity Access Scale.
cSocio-economic status (SES) index was constructed using principal components analysis with variables on ownerships and assets. It is standardized score

with mean = 0 and SD = 1.
*p < 0.05.
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more likely to practice EBF in Bangladesh and Vietnam. The

association between EIBF and EBF was particularly large among those

living in intensive areas (OR = 11 for Bangladesh and OR = 6.5 for

Vietnam), compared with those with no EIBF and living in non-

intensive areas.

3.4 | Association between prelacteal feeding
and EBF

At baseline, those who did not practice-prelacteal feeding had 1.6–3.5

higher odds of EBF, compared with those with prelacteal feeding,

across the three countries (Table 3). At endline, those with non-

prelacteal feeding and living in non-intensive areas or prelacteal feed-

ing and in intensive areas were 2–3 times more likely to practice EBF,

compared with those who practiced prelacteal feeding and lived in

non-intensive areas in Bangladesh and Vietnam. The odds of EBF

were particularly high among mothers who did not practice prelacteal

feeding and lived in intensive areas (OR = 27.5 in Bangladesh and

11.5 in Vietnam).

3.5 | Direct and indirect effects from intervention
exposure to EBF

Living in intervention area had significant direct effects on each of the

breastfeeding practices in all three countries (Figure 2). For EIBF, the

intervention effects were highest for Bangladesh (β = 0.18; p < 0.001),

followed by Ethiopia (β = 0.15; p < 0.001) and Vietnam (β = 0.12;

p < 0.001). For non-prelacteal feeding, the intervention had similarly

large effects in Bangladesh and Vietnam (β = 0.19–0.21; p < 0.001)

and a smaller effect in Ethiopia (β = 0.04; p < 0.01). In all three coun-

tries, EIBF was positively associated with non-prelacteal feeding

(β = 0.05–0.37; all p < 0.01), and non-prelacteal feeding, in turn, was

associated with higher EBF (β = 0.16–0.17; all p < 0.01). For

Bangladesh, the total effect from intervention exposure to EBF was

F IGURE 1 Breastfeeding practices in
(a) Bangladesh, (b) Vietnam and
(c) Ethiopia at baseline
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0.344, with 13% being indirect effect through EIBF and non-prelacteal

feeding. For Vietnam, the total effect from intervention to EBF was

0.292, with 18% being indirect through EIBF and non-prelacteal feed-

ing. For Ethiopia, the total effect from intervention to EBF was 0.105,

with 14% being indirect through EIBF and non-prelacteal feeding.

Across the three countries, the paths through EIBF and non-prelacteal

feeding explained 13%–18% of the effect of the intervention on EBF;

the models fit well, with the root mean square errors of approximation

and the standardized root mean square residuals all less than 0.001,

the comparative fit indices all above 0.999, and model chi-square sta-

tistics all greater than 95.

4 | DISCUSSION

Using data from three impact evaluations of large-scale social and

behaviour change communication interventions, we observed that

EIBF alone was not associated with EBF, whereas non-prelacteal

feeding was associated with 1.6–3.5 higher odds of EBF. There was

positive intervention impact across the three countries on

breastfeeding practices, with large amplified effects on EBF among

those who practiced EIBF or avoided prelacteal feeding. Thus, the

path of influence from EIBF to non-prelacteal feeding to EBF was

important, explaining 13%–18% of the intervention effect on EBF.

Although EIBF alone was not associated with EBF, EIBF immedi-

ately after birth may be important for establishing any breastfeeding

practice and assuring that breastmilk is the first food introduced to

infants. Given that nearly all mothers reported any breastfeeding in

the three countries, early to later breastfeeding practices are inter-

twined more tightly than our analyses may show. On the other hand,

the relationship between non-prelacteal feeding in the first 3 days

after birth and EBF was reflected in our study results. Establishing

exclusivity (or feeding nothing else aside from breastmilk) in the first

3 days appeared important for establishing EBF; this early practice

F IGURE 2 Path models for the associations from intervention group and early breastfeeding practices to exclusive breastfeeding at endline,
(a) Bangladesh, (b) Vietnam and (c) Ethiopia
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likely set the foundation or formed a habit for maintaining the practice

in the first 6 months of the child's life (UNICEF & WHO, 2018).

Inasmuch as EIBF was associated with non-prelacteal feeding and

non-prelacteal feeding was strongly linked to EBF, both early

breastfeeding practices were influential for EBF.

Living in intervention areas was above all the most influential on

breastfeeding practices, particularly EBF. Our results showed positive

effects of intervention exposure directly on each breastfeeding

practice, thus social and behaviour change interventions should be

targeted at EIBF, non-prelacteal feeding, and EBF to promote each of

these practices. Interventions aimed only at promoting early

breastfeeding practices, however, should not be expected to have a

large effect on EBF. A recent review on programmes and interven-

tions to support optimal breastfeeding in South Asia reported that

Maternal, Newborn Child Health initiatives were effective at

supporting EIBF and avoiding prelacteal feeding but had mixed

results for EBF (Benedict, Craig, Torlesse, & Stoltzfus, 2018). In rural

Bangladesh, providing traditional birth attendants and community

volunteers with several days of training on the WHO breastfeeding

curriculum led to increased EIBF and avoidance of prelacteal feeds,

but did not have impact on EBF (Talukder, Farhana, Vitta, &

Greiner, 2017). The Kangaroo Mother Care intervention for very low

birth weight infants in India reported positive EIBF findings, yet

there was no impact on EBF at 6 months (Gavhane, Eklare, &

Mohammad, 2016). Conditional cash transfers to increase demand

for facility-based delivery and reproductive health services, including

counselling on breastfeeding in India also had positive effects on

EIBF but not on EBF (Carvalho, Thacker, Gupta, & Salomon, 2014).

These interventions offered breastfeeding support immediately fol-

lowing delivery and during the postnatal period and thus had the

most opportunity to impact on early feeding behaviours. EBF is a

practice that lasts over a 6-month period and requires continual sup-

port, so interventions aimed only at the initiation and early days of

breastfeeding will be inadequate to sustain EBF practice. Still, in our

study, the magnitude of effect on EBF was greatest for those

women living in intervention areas and also had appropriate early

breastfeeding practice.

Social and behaviour change interventions played an important

role along the path from early breastfeeding practices to EBF, but the

context of where these interventions are implemented must also be

considered. In a separate paper, we examined the contextual charac-

teristics, features of the promoted behaviours, reach of the delivery

platform and the potential to benefit and observed that these

together contributed to the adoption of the promoted child feeding

practices (Menon et al., 2017). For instance, the effects of early

breastfeeding practices and even intervention exposure on EBF were

attenuated in Ethiopia, compared with Bangladesh and Vietnam,

where EBIF and EBF prevalence was highest and prelacteal feeding

was low; thus, the potential to benefit on breastfeeding practices was

lowest in Ethiopia. Another feature of intervention exposure that

affects impact is the combination and intensity of interventions, and

those required to achieve behaviour change may be context-specific

(Kim et al., 2020).

We used data from large-scale intervention evaluations in three

countries to examine the influence of the intervention on the complex

relationships among EIBF, avoidance of prelacteal feeding and EBF.

Breastfeeding practices were measured by standard study methods

(WHO, 2008) and similar questionnaires, which allowed comparing

across countries. The structural equation models quantified the extent

to which EIBF and non-prelacteal feeding contribute to EBF in differ-

ent country contexts. In using cross-sectional surveys among mothers

with children less than 6 months of age to assess breastfeeding prac-

tices at two time points, we did not follow breastfeeding practices

among the same women over time. Although we have data on past

and current breastfeeding practices among the same women, we can-

not determine the progression of how early breastfeeding practices

influenced EBF in the same women or how intervention exposure

during earlier practices may or may not have led to current practices.

Given the long duration of intervention implementation (over 3 years)

in the same communities, however, study mothers living in the inter-

vention areas would have been exposed throughout pregnancy and

after birth, giving us a cohort of women to examine the different

breastfeeding practices at the same time. Breastfeeding practices

were based on mothers' report, which may be subject to recall bias.

Given that all mothers reported on feeding practices that were ongo-

ing or within the last 6 months, we believe mothers would have had

good recall.

Understanding the extent to which EIBF and non-prelacteal feed-

ing contribute to EBF in different country contexts provides important

insights on how to prioritize intervention strategies. Our study results

showed that early breastfeeding practices matter in influencing EBF,

but interventions aimed only at the initiation and early days of

breastfeeding will be inadequate to sustain EBF practice. Social and

behaviour change interventions should be simultaneously targeted at

EIBF, non-prelacteal feeding and EBF to support full range of optimal

breastfeeding practices.
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