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Abstract

Background: The association between infant formula feeding at birth and subsequent feeding patterns in a low- or middle-

income context is not clear.

Objective: We examined the association of infant formula feeding during the first 3 d after birth with subsequent infant

formula feeding and early breastfeeding cessation in Vietnam.

Methods: In a cross-sectional survey, we interviewed 10,681 mothers with children aged 0223 mo (mean age: 8.2 mo;

52% boys) about their feeding practices during the first 3 d after birth and on the previous day. We used stratified analysis,

multiple logistic regression, propensity score-matching analysis, and structural equation modeling to minimize the

limitation of the cross-sectional design and to ensure the consistency of the findings.

Results: Infant formula feeding during the first 3 d after birth (50%) was associated with a higher prevalence of

subsequent infant formula feeding [stratified analysis: 7228% higher (nonoverlapping 95% CIs for most comparisons);

propensity score-matching analysis: 13% higher (P < 0.001); multiple logistic regression: OR: 1.47 (95% CI: 1.30, 1.67)].

This practice was also associated with a higher prevalence of early breastfeeding cessation (e.g., <24 mo) [propensity

score-matching analysis: 2% (P = 0.08); OR: 1.33 (95% CI: 1.12, 1.59)]. Structural equation modeling showed that infant

formula feeding during the first 3 d after birth was associated with a higher prevalence of subsequent infant formula

feeding (b: 0.244; P < 0.001), which in turn was linked to early breastfeeding cessation (b: 0.285; P < 0.001).

Conclusions: Infant formula feeding during the first 3 d after birth was associated with increased subsequent infant

formula feeding and the early cessation of breastfeeding, which underscores the need to make early, exclusive

breastfeeding normative and to create environments that support it. J Nutr 2016;146:2102–8.

Keywords: breastfeeding cessation, infant formula, infants and young child feeding, prelacteal feeding, Vietnam

Introduction

Suboptimal breastfeeding and complementary feeding practices
are associated with a high prevalence of malnutrition and child
mortality around the world, especially in low- and middle-income
countries (LMICs) (1–3). Recent global estimations have shown
that suboptimal breastfeeding practices are associatedwith;800,000
deaths annually in children aged <5 y (2, 3) and economic losses
of $302 billion (4). Despite many efforts to promote breastfeeding,

breastfeeding practices have remained suboptimal worldwide:
the prevalence of early initiation of breastfeeding among chil-
dren aged <2 y is 44%, exclusive breastfeeding among children
<6 mo is 38%, and continued breastfeeding at 2 y is 49% (1–3).
Breastfeeding prevalence is even lower in the most populous
regions of East Asia and the Pacific (including China). In 2011, the
prevalence of early initiation of breastfeeding in Vietnam was
40%, exclusive breastfeeding <6 mo was 17%, and continued
breastfeeding at 2 y was 19% (1, 5).

Regardless of the guidelines and efforts to protect, promote,
and support breastfeeding in health facilities (6), feeding infant
formula to newborns in hospitals is still common in both
developed and developing countries (7–13). For example, data
from the past 10 y have shown that the prevalence of this
practice was 82% in Hong Kong, 67% in Canada, 55% in
Vietnam, ;50% in the United States, and 33% in Australia (7–
13); mothers� intention to feed infant formula was associated
with early, exclusive, and continued breastfeeding (8, 11). The
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prevalence would even be higher in LMICs if mothers used
infant formula to replace other prelacteal foods (8, 14). In
the past 2 decades, the promotion and sales of infant formula
around the world have skyrocketed, with the largest growth in
LMICs (4, 15–17). Although the International Code of Market-
ing of Breastmilk Substitutes (18) was released ;35 y ago,
challenges with implementation, monitoring, and compliance
persist worldwide, especially in LMICs (4, 15, 19).

The association between the early introduction of infant for-
mula with the prevalence of exclusive and prolonged breastfeeding
and the subsequent use of infant formula is unclear. Observational
studies from high-income countries show that in-hospital feeding
of infant formula is associated with formula feeding at the time
of discharge and early breastfeeding cessation (7, 11, 13, 16, 20–
23), whereas a randomized controlled trial (RCT) inNorth America
showed the opposite (24). Information bias of an observational
study is a key issue; the bias can occur when a mother has poor
recall, the desire to give a socially acceptable response, or differential
recall related to subsequent feeding practices (25). In addition,
infant formula feeding at birth might be a marker of a weak
commitment to breastfeeding rather than a cause of subsequent
breastfeeding practices (26). Although an RCT can theoretically
overcome this methodologic issue, it is not easy or ethical to
randomly assign newborns to receive infant formula unless there
are specific medical conditions involved (24, 27). In addition, the
generalizability of an RCT might be limited if its sample is small
or not representative (24).

We analyzed data from a large-scale cross-sectional survey in
Vietnam to examine the association of infant formula feeding
during the first 3 d after birth with subsequent feeding practices in
children aged <24mo.We hypothesized that infant formula feeding
at birth would be associated with an increased prevalence of infant
formula feeding and early breastfeeding cessation during the first
2 y of life. We used stratified analysis, multiple logistic regression,
propensity score-matching analysis, and structural equation mod-
eling to minimize the limitation of the cross-sectional design and to
ensure the consistency of the findings.

Methods

Participants. Between July and August 2011, we interviewed 11,021

mothers of children aged <24 mo who had participated in a household
survey in 11 of 63 provinces or 4 of 6 ecological regions in Vietnam. This

was a baseline survey of Alive & Thrive, an initiative to save lives, prevent

illness, and ensure healthy growth and development through improved

breastfeeding and complementary feeding practices (28). Detailed infor-
mation about the determination of sample size, sampling procedure,

data collection procedures, and data quality control has been described

elsewhere (29). Briefly, mothers were recruited using a 3-stage cluster

sampling technique that selected 1) intervention and comparison districts,
2) primary sampling units (equivalent to an average-sized village) based on

the population-proportionate-to-size method, and 3) mother-child dyads

with the use of birth registry systematic sampling (29). During recruitment,
mothers whowere not in town (<5%) were replaced with alternates from a

pre-identified list. The response rate was 98%amongmothers whowere in

town. For this analysis, we excluded children born at home (n = 274) and

who had never been breastfed (n = 52). We also excluded children for
whom there was no information about their mother�s intention of feeding

infant formula at birth (n = 11) andwhosemeasuredweight (n = 3)was not

obtained. The total sample size for the analysis was 10,681.

Outcome variables. Two outcome variables were subsequent feeding

of infant formula—having fed the child infant formula the day before the

survey—and early breastfeeding cessation (e.g., <24 mo)—not having

fed breast milk to the child the day before the survey. This information

was collected with the use of the standard questionnaire for indicators of

infant and young child feeding recommended by the WHO (30).

Exposure variables. Infant formula feeding during the first 3 d after

birth was defined based on mothers� recall. Mothers were asked to

indicate from a question read aloud whether they had given their

children any plain water, sugar or glucose, honey, infant formula, or
anything else in addition to breastfeeding. Children who had been given

infant formula were categorized as having received it within the first 3 d

after birth. A similar question about prelacteal feeding has been used in

various nationally representative surveys worldwide, including the
Demographic and Health Surveys and UNICEF�s Multiple Indicator

Cluster Surveys (5, 8, 31–33). In Vietnam, mothers and family members

know about the types of foods given to their newborns, even when the
foods are given by a health worker.

Covariates. Child age and sex were obtained from face-to-face

interviews with mothers. Child weight-for-age z scores were estimated

FIGURE 1 Prevalence and 95% CIs of subsequent infant formula

feeding by status of infant formula feeding during the first 3 d after birth

and child age overall (A), for vaginal deliveries (B), and for cesarean

deliveries (C) (Alive & Thrive baseline survey). The ranges of n per data

point were 404–486, 275–447, and 35–158, respectively.
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based on measured weight, child age, and sex with the use of WHO

growth standards (34). Intention to feed infant formula at birth was

indicated for mothers who responded ‘‘yes’’ to the following question:
‘‘Did you or your family member bring any infant formula to the health

facility when you went to give birth to (NAME)?’’ No professional

breastfeeding support within the first 3 d after birth was indicated when

mothers did not receive breastfeeding support by a health worker (e.g.,
doctor, nurse, or midwife) within the first 3 d after birth. Whether an

infant formula promoted on television had been seen within the last 30 d

was indicated when mothers answered ‘‘yes’’ to the following question:

‘‘During the last 30 d, have you seen any advertisements about infant
formula on television?’’

Breastfeeding misconceptions were based on 20 items regarding

knowledge, belief, social norms, and self-efficacy variables that
corresponded to either early breastfeeding, exclusive breastfeeding, or

continued breastfeeding (Supplemental Table 1). Knowledge was

estimated by 6 items. Beliefs, social norms, and self-efficacy were

measured on a 6-point Likert scale by asking mothers the extent to which
they disagreed or agreed with statements. The score used was derived

from the first principal component of these variables.

Variables for maternal sociodemographic characteristics included

the mother�s age, education, salary, current work status, and ethnicity
(majority Kinh compared with other minorities). The score used was

derived from the first principal component of these variables. We also

collected information relating to housing condition and assets as well
as the access to improved water, sanitation, and electricity. The

score used was derived from the first principal component of these

variables.

Statistical analysis. We used stratified analysis, multiple logistic

regression, propensity score-matching analysis, and structural equation

modeling. For the first 2 methods, survey commands in Stata version

13.1 (StataCorp LP) were used to account for clustering during sampling
and sampling weights. The sample was weighted to 445 children/mo

because children <6 mo were oversampled (crude mean child age:

8.2 mo; 56% were aged <6 mo).

First, to visualize the feeding pattern, we stratified the prevalence of
infant formula and early breastfeeding cessation by infant formula

feeding during the first 3 d after birth, child age (2-mo interval), and

cesarean status. Nonoverlapping 95% CIs were used as a criterion for

reporting statistically significant differences.
Second, we used multiple logistic regression to control for potential

confounding factors to examine associations between infant formula

feeding during the first 3 d after birth and the 2 outcomes: subsequent

infant formula feeding and early breastfeeding cessation. We divided the
scores of maternal sociodemographic characteristics and breastfeeding

misconceptions into tertiles and the score of economic status into

quintiles for this analysis.We also performed the analysis separately for 2
age groups (025 mo and 6223 mo).

Third, to estimate the treatment effect of introducing infant formula

early, we performed propensity score-matching analysis with the use of

Stata version 13.1 (35). This method helped to minimize the effect of
differential information bias relating to the recall of infant formula feeding

during the first 3 d after birth (e.g., relating to subsequent feeding of infant

formula and social desirability) and/or mothers� commitment to breastfeed-

ing. We created exposed and unexposed groups of newborns to infant
formula during the first 3 d after birth based on the similarity of estimated

propensity scores. The selection of the matched group was based on 1:1

nearest-neighbor matching within a caliper (35). The propensity scores
were estimatedwith the use of a logit model based on various characteristics

of the children (age, sex, weight-for-age z score), mothers (exposure to

infant formula ads on television, intention to feed infant formula at birth,

breastfeeding misconception scores, sociodemographic status), place and
mode of delivery, household economic status, and province of residency.

Fourth, to examine potential pathways, we used Mplus 6

software (Muthén & Muthén) to perform structural equation

modeling that was constructed based on a preidentified conceptual
framework for the associations between outcome, exposure, and

TABLE 1 ORs of factors associated with subsequent infant formula feeding in children aged ,24 mo
(Alive & Thrive baseline survey)1

Age, mo

0223 025 6223

n 10,681 5951 4730

Infant formula feeding during first 3 d after birth 1.47 (1.30, 1.67)*** 2.61 (2.24, 3.04)*** 1.32 (1.13, 1.53)***

Age, mo 1.05 (1.04, 1.05)*** 1.32 (1.26, 1.38)*** 1.01 (1.00, 1.03)*

Boys 1.12 (1.02, 1.23)* 1.14 (1.00, 1.30) 1.11 (0.99, 1.25)

Weight-for-age z score 0.91 (0.87, 0.96)*** 0.84 (0.79, 0.89)*** 0.92 (0.87, 0.98)**

Delivery modes

Vaginal delivery in hospital 1.18 (1.02, 1.35)* 1.10 (0.91, 1.33) 1.20 (1.02, 1.41)*

Cesarean delivery in hospital 1.14 (0.96, 1.35) 1.21 (0.95, 1.52) 1.09 (0.90, 1.33)

Intention of feeding infant formula at birth 1.30 (1.15, 1.46)*** 1.41 (1.22, 1.64)*** 1.26 (1.08, 1.46)**

Misconception relating to exclusive and continued breastfeeding2

Mild 1.24 (1.09, 1.41)** 1.94 (1.64, 2.29)*** 1.06 (0.90, 1.25)

Severe 1.46 (1.30, 1.65)*** 3.19 (2.74, 3.72)*** 1.15 (0.99, 1.33)

Saw formula promotion on television within the last 30 d 1.21 (1.05, 1.39)** 0.93 (0.79, 1.09) 1.28 (1.07, 1.52)**

Maternal sociodemographic characteristics3

Middle 1.07 (0.95, 1.20) 0.91 (0.76, 1.10) 1.09 (0.94, 1.25)

Higher 1.71 (1.46, 2.00)*** 1.60 (1.32, 1.94)*** 1.76 (1.46, 2.13)***

Household economic status4

Second 1.45 (1.22, 1.73)*** 1.11 (0.86, 1.43) 1.51 (1.24, 1.85)***

Third 1.71 (1.43, 2.05)*** 1.43 (1.12, 1.83)** 1.77 (1.42, 2.21)***

Fourth 1.82 (1.52, 2.17)*** 1.44 (1.13, 1.84)** 1.88 (1.53, 2.33)***

Fifth 2.75 (2.23, 3.40)*** 2.22 (1.72, 2.86)*** 2.94 (2.28, 3.78)***

1 Values are ORs (95% CIs). *,**,***Significantly different from the null value (OR = 1): *P , 0.05, **P , 0.01, and ***P , 0.001.
2 First factor from the principal component analysis of 13 items on knowledge, belief, social norms, and self-efficacy (see Supplemental

Table 1).
3 First factor from the principal component analysis of mother�s age, education, salary, and Kinh ethnicity.
4 First factor from the principal component analysis of 40 items on household characteristics and assets.
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covariate variables. Standardized b coefficients are reported to

facilitate comparisons between coefficients for variables that

were originally on different scales. We present findings for the
overall sample because stratified analysis by age group (025 mo and

6223 mo) showed similar findings.

Ethical consideration. The study protocol was approved by the
Institutional Review Board of the Institute of Social and Medical

Studies. Written informed consent was obtained from all participants.

Results

In the weighted sample of 10,681 mothers, 93% belonged to the
majority Kinh ethnicity, 20%were salaried employees, and 37%
had $9 y of education. The mean age of the mothers was 28 y;
the mean age of the children was 12.0 mo (25% were aged <6
mo). The prevalence of infant formula feeding during the first 3 d
after birth was 50% and was found to be higher among women
who had a cesarean delivery (78%) than those who had a vaginal
delivery (43%) (95% CIs did not overlap).

Infant formula feeding at birth and during the first 2 y. The
prevalence of subsequent infant formula feeding was 7–28%
higher among children fed with infant formula during the first
3 d after birth than those who were not for those with vaginal
deliveries (95% CIs did not overlap except for 3 age groups:
14215, 18219, and 20221 mo) (Figure 1). Among mothers
who reported cesarean deliveries, subsequent infant formula
feeding of infants aged <6 mo was 18–32% higher among
children fed with infant formula during the first 3 d after birth
than those who were not (95% CIs did not overlap) (Figure 1).
Propensity score-matching analysis showed that infant formula
feeding in the first 3 d after birth was associated with a higher
prevalence of subsequent infant formula feeding in children aged
0–23 mo (12.5%) (P < 0.001), 0–5 mo (13.5%) (P < 0.001),
and 6–23 mo (3.9%) (P = 0.07).

In multiple logistic regression, infant formula feeding during
the first 3 d after birth was associated with a higher prevalence of
subsequent infant formula feeding in the overall sample (OR:
1.47; 95% CI: 1.30, 1.67), children aged 0–5 mo (OR: 2.61;
95% CI: 2.24, 3.04), and children aged 6–23 mo (OR: 1.32;
95% CI: 1.13, 1.53) (Table 1). Subsequent infant formula
feeding was also higher among mothers who intended to feed
infant formula at birth, had higher levels of misconceptions
relating to exclusive and continued breastfeeding, saw infant
formula promotions on television, and belonged to higher
socioeconomic groups (Table 1).

Infant formula feeding at birth and early cessation of
breastfeeding. We compared the prevalence of early breast-
feeding cessation in infants fed with infant formula during
the first 3 d after birth and those who were not (Figure 2). The
propensity score-matching analysis showed that children fed
with infant formula within the first 3 d had a higher tendency
of early cessation of breastfeeding than those who were not in
children aged 0–23 mo (2.1%) (P = 0.08) and 0–5 mo (0.7%)
(P = 0.05) but not in children aged 6–23 mo (1.9%).

Infant formula feeding during the first 3 d after birth was
associated with a higher prevalence of early breastfeeding cessation
in the overall sample (OR: 1.33; 95% CI: 1.12, 1.59) and in
children aged 0–5mo (OR: 1.93; 95%CI: 1.03, 3.61) and 6–23mo
(OR: 1.32; 95% CI: 1.10, 1.59) (Table 2). In addition, early
breastfeeding cessation was higher among mothers with miscon-
ceptions relating to exclusive and continued breastfeeding (Table 2).

Potential pathway from infant formula feeding at birth to
subsequent feeding practices. Structural equation model-
ing showed that infant formula feeding during the first 3 d
after birth was associated with higher subsequent infant
formula feeding (b: 0.244; P < 0.001), which in turn was
linked to early breastfeeding cessation (b: 0.285; P < 0.001)
(Figure 3). Infant formula feeding at birth was more preva-
lent in mothers with misconceptions relating to feeding
in the first 3 d (b: 0.278; P < 0.001), intention to feed infant
formula at birth (b: 0.556; P < 0.001), cesarean delivery (b: 0.627;
P < 0.001), and lack of professional breastfeeding support at
birth (b: 0.213; P < 0.001). In addition, misconceptions relat-
ing to exclusive and continued breastfeeding were associated with
increased subsequent infant formula feeding (b: 0.212; P < 0.001)
and early breastfeeding cessation (b: 0.250; P < 0.001).

FIGURE 2 Prevalence and 95% CIs of not being breastfed on the

previous day by status of infant formula feeding during the first 3 d

after birth and child age overall (A), for vaginal deliveries (B), and

for cesarean deliveries (C) (Alive & Thrive baseline survey). The

ranges of n per data point were 404–486, 275–447, and 35–158,

respectively.
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Discussion

Infant formula feeding within the first 3 d after birth was
associated with subsequent feeding practices in the context of an
LMIC. Our findings support other studies that have found an
association between the in-hospital introduction of infant formula

and reduction of exclusive and continued breastfeeding (7, 11, 13,
16, 20–23). By matching mothers who fed infant formula to their
newborns in the first 3 d with those who did not by multiple
observable characteristics, we created a pseudo-RCT to yield an
estimate of the treatment impact that minimized selection and
information bias (35). Propensity score matching was more
conservative than stratified analysis and multiple logistic regres-
sion, especially in regard to the discontinuation of breastfeeding,
which confirmed that other factors, including commitment to
breastfeeding and socioeconomic status (26), can play a role.

Our findings differed from the RCT in US infants born in
2 teaching hospitals in California, in which 40 exclusively
breastfeeding term infants aged 1–2 d who had lost $5% birth
weight were assigned to a control (continued breastfeeding) or
intervention (giving a small amount of infant formula after each
breastfeeding and discontinuing when mature milk production
began) (24). Potential explanations for the difference in findings
were the marked differences in the study population and setting
as well as the presence of the intervention in the US study. Our
findings were derived from a large-scale cross-sectional popula-
tion survey in Vietnam in which we interviewed mothers with
children aged 0–23 mo about their feeding practices during the
first 3 d after birth and on the previous day.

There are several potential explanations for the observed
association between infant formula feeding at birth and subse-
quent feeding practices. First, infant formula feeding in the first
3 d after birth competes with breast milk; thus, mothers produce
less breast milk and then become more dependent on infant
formula (6). Second, changes in sucking behavior (e.g., ‘‘nipple
confusion’’) because of bottle feeding with an artificial nipple
can alter breast milk secretion, which leads to increased
consumption of infant formula and early breastfeeding cessation

TABLE 2 ORs of factors associated with not being breastfed on the previous day among children aged
,24 mo (Alive & Thrive baseline survey)1

Age, mo

0223 025 6223

n 10,681 5951 4730

Infant formula feeding during first 3 d after birth 1.33 (1.12, 1.59)** 1.93 (1.03, 3.61)* 1.32 (1.10, 1.59)**

Age, mo 1.39 (1.36, 1.42)*** 1.51 (1.28, 1.78)*** 1.40 (1.36, 1.43)***

Boys 1.11 (0.96, 1.28) 1.61 (1.03, 2.51)* 1.10 (0.94, 1.28)

Weight-for-age z score 1.37 (1.28, 1.48)*** 1.13 (0.90, 1.43) 1.39 (1.29, 1.50)***

Delivery modes

Vaginal delivery in hospital 0.88 (0.71, 1.09) 1.66 (0.77, 3.58) 0.87 (0.69, 1.09)

Cesarean delivery in hospital 0.79 (0.60, 1.04) 1.73 (0.84, 3.58) 0.77 (0.58, 1.03)

Intention of feeding infant formula at birth 1.05 (0.88, 1.25) 1.32 (0.86, 2.03) 1.04 (0.86, 1.25)

Misconception relating to exclusive and continued breastfeeding2

Mild 1.30 (1.07, 1.57)** 1.48 (0.72, 3.05) 1.29 (1.06, 1.57)*

Severe 2.19 (1.80, 2.67)*** 3.53 (2.06, 6.04)*** 2.16 (1.77, 2.65)***

Saw formula promotion on television within last 30 d 0.91 (0.75, 1.12) 0.89 (0.54, 1.46) 0.91 (0.74, 1.13)

Maternal sociodemographic characteristics3

Middle 0.96 (0.78, 1.17) 1.04 (0.59, 1.82) 0.96 (0.78, 1.19)

Higher 0.82 (0.65, 1.04) 1.17 (0.64, 2.13) 0.81 (0.64, 1.03)

Household economic status4

Second 1.04 (0.81, 1.34) 0.80 (0.31, 2.08) 1.04 (0.81, 1.35)

Third 0.96 (0.72, 1.26) 0.94 (0.41, 2.13) 0.95 (0.72, 1.26)

Fourth 1.07 (0.81, 1.41) 1.05 (0.46, 2.41) 1.07 (0.81, 1.42)

Fifth 1.30 (0.94, 1.78) 2.00 (0.88, 4.51) 1.26 (0.91, 1.74)

1 Values are ORs (95% CIs). *,**,***Significantly different from the null value (OR = 1): *P , 0.05, **P , 0.01, and ***P , 0.001.
2 First factor from the principal component analysis of 13 items on knowledge, belief, social norms, and self-efficacy (see Supplemental

Table 1).
3 First factor from the principal component analysis of mother�s age, education, salary, and Kinh ethnicity.
4 First factor from the principal component analysis of 40 items on household characteristics and assets.

FIGURE 3 Structural equation modeling for the association among

infant formula feeding during the first 3 d and subsequent infant

formula feeding and early breastfeeding cessation (Alive & Thrive

baseline survey). Values are standardized bs, n = 10,681. Ovals

indicate latent variables. The latent variables were 1) misconception

relating to early and prelacteal feeding (based on 7 items), 2) miscon-

ception relating to exclusive and continued breastfeeding (based on

13 items), and 3) maternal sociodemographic characteristics (based on

4 items). Rectangles indicate observed variables. With the exception of

5 paths (marked NS), other paths were significant at P , 0.01. BF,

breastfeeding; WAZ, weight-for-age z score.
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(6, 36, 37). In addition, the change in infants� taste preferences
toward formula can lead to breast milk refusal and thus
increased dependence on infant formula (38). Third, a prefer-
ence for using infant formula has been found to be associated
with both breastfeeding at birth and subsequent breastfeeding
(6, 9, 11). In addition, infant formula feeding in the first 3 d after
birth could alter mothers� preferences and parenting approaches
toward subsequent infant formula feeding (12, 39). Regardless
of the explanation, our results re-emphasize the recommenda-
tion of minimizing the early introduction of infant formula and
other prelacteal feeds for newborns (6, 8).

The decision to introduce infant formula early is typically
made before labor and is influenced by factors at several levels,
including the health care system, the family, and the mother (7,
40, 41). At the level of the health care system, we found that
cesarean delivery and the lack of professional breastfeeding
support were 2 factors associated with infant formula feeding
within the first 3 d after birth. Consistent with previous findings
(7, 16, 42–44), our results showed that infants born by cesarean
section were considerably more likely to be fed infant formula
within the first 3 d of life, which suggests the need to minimize
unnecessary cesarean deliveries and to provide additional
breastfeeding counseling and support to mothers who have
cesarean deliveries (6, 44, 45).

Although prenatal education and support by a health
professional were known to be the most effective interventions
in promoting the early initiation of breastfeeding and prolonging
breastfeeding duration (4, 6, 7, 9, 11, 21, 40, 46–48) and were
recommended by the Vietnam Ministry of Health (49), in our
sample only about half (45%) of women received professional
breastfeeding advice during pregnancy and about one-third
(32%) received support during the first 3 d after birth. Without
proper breastfeeding information and support, mothers who
experienced problems with their infant latching on or sucking,
breast pain, tenderness, or cracked or painful nipples might be
likely to give infant formula or other prelacteal foods to their
newborns (6, 14, 48). Thus, making breastfeeding counseling
and support mandatory for health workers interacting with
pregnant women and newmothers is critical (6, 48, 50). Because
not all health workers have sufficient knowledge and skills
relating to breastfeeding advice and support, on-the-job training
is recommended (4, 6, 7, 11, 21, 40, 46–48).

In relation to mothers, we found that breastfeeding miscon-
ceptions were key factors associated with infant formula feeding
during the first 3 d after birth and subsequent infant formula
feeding. Previous studies have indicated that mothers with
breastfeeding perceptions and social norms that go against the
recommended practices were more likely to feed their children
infant formula while in a maternity hospital or at discharge (8, 9,
51) and then discontinue breastfeeding early (20, 51). Similar to
earlier studies (11, 16, 22, 47), we found that the intention to
feed infant formula to the newborn at birth was considerably
related to infant formula feeding during the first 3 d after birth.
Even when a mother decided to breastfeed her newborn
exclusively and received good breastfeeding support from health
workers, she may have been affected by advice from people she
respects and believes such as other mothers, other women, senior
or experienced friends, her husband, etc. (29, 41, 52–54).
Because these other sources might not have accurate information
or beliefs that align with recommended practices of early,
exclusive, and prolonged breastfeeding and thus support infant
formula (22, 52–54), interventions to change social norms are
needed. In addition to changing social norms, interventions
should address competing messages from formula companies

that are regularly promoted through advertisements, editorial
content, community and school events, and sponsorship to
health workers and facilities (52–54).

Mothers� recall of infant formula feeding within the first 3 d
after birth might be a source of error, especially when the child
was aged >6 mo (25). Because women in Vietnam generally only
have 1–2 children, we believe that the experiences during
childbirth (place of delivery, mode of delivery, breastfeeding
initiation, feeding of infant formula, receiving breastfeeding
support) are more easily remembered in Vietnam than in a
setting with higher fertility. In addition, mothers in Vietnam or
other LMICs might remember infant formula feeding during the
first 3 d better than those from more developed countries
because they need to buy a high-cost formula for their new-
borns from their pocket money and recall this practice with
other special events such as cesarean delivery or difficulty in
breastfeeding their newborns. The subsequent feeding practice
(e.g., feeding of formula) and/or social desirability might affect
recall (25). With the propensity scoring, we matched exposed
and unexposed groups by multiple known characteristics and
thus minimized the potential effects of information bias resulting
from systematic differences between the exposed and compar-
ison groups.

In the context of an LMIC, feeding infant formula to
newborns within the first 3 d after birth was associated with
increased subsequent formula feeding and early cessation of
breastfeeding, which underscores the need to make early, ex-
clusive breastfeeding normative and to create environments
that support it. These findings from a large-population survey
with a high response rate can be generalized to mothers in
Vietnam and are applicable to mothers who live in similar
settings in which there are insufficient resources for promoting
breastfeeding and in which baby food companies are substan-
tially influential.

Acknowledgments
We thank Silvia Alayón, Christine Demmelmaier, and Jean
Baker for their comments and suggestions. TTN designed the
study, acquired the data, analyzed and interpreted the data, and
drafted a part of, revised, and finalized the manuscript; MW
assisted in the analysis and interpretation of the results, helped
to draft the manuscript, and provided critical intellectual
feedback to help revise the manuscript; NH designed the study,
assisted in the analysis and interpretation of the results, and
provided critical intellectual feedback to help revise the man-
uscript; and EAF advised in the analysis and interpretation of
the results and provided critical intellectual feedback to help
revise the manuscript. All authors read and approved the final
manuscript.

References

1. UNICEF. The state of the world�s children 2015: reimagine the future.
New York: UNICEF; 2015.

2. Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, de Onis M,
Ezzati M, Grantham-McGregor S, Katz J, Martorell R, et al. Maternal
and child undernutrition and overweight in low-income and middle-
income countries. Lancet 2013;382:427–51.

3. Victora CG, Bahl R, Barros AJ, Franca GV, Horton S, Krasevec J,
Murch S, Sankar MJ, Walker N, Rollins NC, et al. Breastfeeding in the
21st century: epidemiology, mechanisms, and lifelong effect. Lancet
2016;387:475–90.

4. Rollins NC, Bhandari N, Hajeebhoy N, Horton S, Lutter CK, Martines
JC, Piwoz EG, Richter LM, Victora CG. Why invest, and what it will
take to improve breastfeeding practices? Lancet 2016;387:491–504.

Formula at birth and subsequent feeding behavior 2107



5. General Statistics Office of Vietnam. Vietnam multiple indicator cluster
survey 2011. Hanoi (Vietnam): Vietnam General Statistical Office; 2011.

6. WHO. Evidence for the ten steps to successful breastfeeding. Geneva
(Switzerland): WHO; 1998.

7. Biro MA, Sutherland GA, Yelland JS, Hardy P, Brown SJ. In-hospital
formula supplementation of breastfed babies: a population-based
survey. Birth 2011;38:302–10.

8. Nguyen PH, Keithly SC, Nam NT, Tuan NT, Tran LM, Hajeebhoy N.
Prelacteal feeding practices in Vietnam: challenges and associated
factors. BMC Public Health 2013;13:932.

9. Tender JA, Janakiram J, Arce E, Mason R, Jordan T, Marsh J, Kin S,
Jianping H, Moon RY. Reasons for in-hospital formula supplementation of
breastfed infants from low-income families. J Hum Lact 2009;25:11–7.

10. Grummer-Strawn LM, Scanlon KS, Fein SB. Infant feeding and feeding
transitions during the first year of life. Pediatrics 2008;122(Suppl 2):S36–42.

11. Sheehan D, Watt S, Krueger P, Sword W. The impact of a new universal
postpartum program on breastfeeding outcomes. J Hum Lact 2006;22:
398–408.

12. Perrine CG, Galuska DA, Thompson FE, Scanlon KS. Breastfeeding
duration is associated with child diet at 6 years. Pediatrics 2014;134
(Suppl 1):S50–5.

13. Holmes AV, Auinger P, Howard CR. Combination feeding of breast
milk and formula: evidence for shorter breast-feeding duration from
the National Health and Nutrition Examination Survey. J Pediatr
2011;159:186–91.

14. Sundaram ME, Labrique AB, Mehra S, Ali H, Shamim AA, Klemm RD,
West KP, Jr., Christian P. Early neonatal feeding is common and
associated with subsequent breastfeeding behavior in rural Bangladesh.
J Nutr 2013;143:1161–7.

15. Forsyth S. Three decades of the WHO code and marketing of infant
formulas. Curr Opin Clin Nutr Metab Care 2012;15:273–7.

16. Parry JE, Ip DK, Chau PY, Wu KM, Tarrant M. Predictors and
consequences of in-hospital formula supplementation for healthy
breastfeeding newborns. J Hum Lact 2013;29:527–36.

17. Euromonitor International. Safety first: global baby food opportunities
and challenges to 2015. London: Euromonitor International; 2011.

18. WHO. International code of marketing of breast milk substitutes.
Geneva (Switzerland): WHO; 1981.

19. Brady JP. Marketing breast milk substitutes: problems and perils
throughout the world. Arch Dis Child 2012;97:529–32.

20. Chantry CJ, Dewey KG, Peerson JM, Wagner EA, Nommsen-Rivers LA.
In-hospital formula use increases early breastfeeding cessation among
first-time mothers intending to exclusively breastfeed. J Pediatr
2014;164:1339–45.

21. Cox K, Giglia R, Zhao Y, Binns CW. Factors associated with exclusive
breastfeeding at hospital discharge in rural Western Australia. J Hum
Lact 2014;30:488–97.

22. Scott JA, Landers MC, Hughes RM, Binns CW. Factors associated with
breastfeeding at discharge and duration of breastfeeding. J Paediatr
Child Health 2001;37:254–61.

23. DiGirolamo AM, Grummer-Strawn LM, Fein SB. Effect of maternity-
care practices on breastfeeding. Pediatrics 2008;122 Suppl 2:S43–9.

24. Flaherman VJ, Aby J, Burgos AE, Lee KA, Cabana MD, Newman TB.
Effect of early limited formula on duration and exclusivity of
breastfeeding in at-risk infants: an RCT. Pediatrics 2013;131:1059–
65.

25. Li R, Scanlon KS, Serdula MK. The validity and reliability of maternal
recall of breastfeeding practice. Nutr Rev 2005;63:103–10.

26. Gray-Donald K, Kramer MS, Munday S, Leduc DG. Effect of formula
supplementation in the hospital on the duration of breast-feeding: a
controlled clinical trial. Pediatrics 1985;75:514–8.

27. WHO. Acceptable medical reasons for use of breast-milk substitutes.
Geneva (Switzerland): WHO; 2009.

28. Baker J, Sanghvi T, Hajeebhoy N, Abrha TH. Learning from the design
and implementation of large-scale programs to improve infant and
young child feeding. Food Nutr Bull 2013;34(3 Suppl)S226–30.

29. Tuan NT, Nguyen PH, Hajeebhoy N, Frongillo EA. Gaps between
breastfeeding awareness and practices in Vietnamese mothers result
from inadequate support in health facilities and social norms. J Nutr
2014;144:1811–7.

30. WHO. Indicators for assessing infant and young child feeding practices:
part 2: measurement. Geneva (Switzerland): WHO; 2010.

31. Boccolini CS, Perez-Escamilla R, Giugliani ER, Boccolini PdeM. Inequities
in milk-based prelacteal feedings in Latin America and the Caribbean: the
role of cesarean section delivery. J Hum Lact 2015;31:89–98.

32. Khanal V, Adhikari M, Sauer K, Zhao Y. Factors associated with the
introduction of prelacteal feeds in Nepal: findings from the Nepal
Demographic and Health Survey 2011. Int Breastfeed J 2013;8:9.

33. Mihrshahi S, Ichikawa N, Shuaib M, Oddy W, Ampon R, Dibley MJ,
Kabir AK, Peat JK. Prevalence of exclusive breastfeeding in Bangladesh
and its association with diarrhoea and acute respiratory infection:
results of the multiple indicator cluster survey 2003. J Health Popul
Nutr 2007;25:195–204.

34. WHO. Child growth standards: length/height-for-age, weight-for-age,
weight-for-length, weight-for-height and body mass index-for-age:
methods and development. Geneva (Switzerland): WHO; 2006.

35. Dehejia RH, Wahba S. Propensity score-matching methods for nonex-
perimental causal studies. Rev Econ Stat 2002;84:151–61.

36. Kramer MS, Barr RG, Dagenais S, Yang H, Jones P, Ciofani L, Jane F.
Pacifier use, early weaning, and cry/fuss behavior: a randomized
controlled trial. JAMA 2001;286:322–6.

37. Guise JM, Palda V, Westhoff C, Chan BK, Helfand M, Lieu TA. The
effectiveness of primary care-based interventions to promote breastfeed-
ing: systematic evidence review and meta-analysis for the US Preventive
Services Task Force. Ann Fam Med 2003;1:70–8.

38. Mennella JA, Forestell CA, Morgan LK, Beauchamp GK. Early milk
feeding influences taste acceptance and liking during infancy. Am J Clin
Nutr 2009;90:780S–8S.

39. Petrova A, Hegyi T, Mehta R. Maternal race/ethnicity and one-month
exclusive breastfeeding in association with the in-hospital feeding modal-
ity. Breastfeed Med 2007;2:92–8.

40. Vieira TO, Vieira GO, de Oliveira NF, Mendes CM, Giugliani ER, Silva
LR. Duration of exclusive breastfeeding in a Brazilian population: new
determinants in a cohort study. BMC Pregnancy Childbirth 2014;14:175.

41. Duong DV, Binns CW, Lee AH. Breast-feeding initiation and exclusive
breast-feeding in rural Vietnam. Public Health Nutr 2004;7:795–9.

42. Pandey S, Tiwari K, Senarath U, Agho KE, Dibley MJ. Determinants of
infant and young child feeding practices in Nepal: secondary data analysis
of Demographic and Health Survey 2006. Food Nutr Bull 2010;31:334–51.

43. Rowe-Murray HJ, Fisher JR. Baby friendly hospital practices: cesarean
section is a persistent barrier to early initiation of breastfeeding. Birth
2002;29:124–31.

44. Kuyper E, Vitta B, Dewey K. Implications of cesarean delivery for
breastfeeding outcomes and strategies to support breastfeeding [Internet].
[cited 2015 May 3]. Available from: http://aliveandthrive.org/wp-content/
uploads/2014/11/Insight-Issue-8-Cesarean-Delivery-English.pdf.

45. Prior E, Santhakumaran S, Gale C, Philipps LH, Modi N, Hyde MJ.
Breastfeeding after cesarean delivery: a systematic review and meta-
analysis of world literature. Am J Clin Nutr 2012;95:1113–35.

46. Kang NM, Lee JE, Bai Y, Van Achterberg T, Hyun T. Breastfeeding
initiation and continuation by employment status among Korean
women. J Korean Acad Nurs 2015;45:306–13.

47. Tarrant M, Fong DY, Wu KM, Lee IL, Wong EM, Sham A, Lam C,
Dodgson JE. Breastfeeding and weaning practices among Hong Kong
mothers: a prospective study. BMC Pregnancy Childbirth 2010;10:27.

48. Taveras EM, Li R, Grummer-Strawn L, Richardson M, Marshall R, Rego
VH, Miroshnik I, Lieu TA. Opinions and practices of clinicians associated
with continuation of exclusive breastfeeding. Pediatrics 2004;113:e283–90.

49. Vietnam National Institute of Nutrition. National nutrition strategy for
2011–2020, with a vision toward 2030. Hanoi (Vietnam): Medical
Publishing House; 2012.

50. Bueno-Gutierrez D, Chantry C. Using the socio-ecological framework
to determine breastfeeding obstacles in a low-income population in
Tijuana, Mexico: healthcare services. Breastfeed Med 2015;10:124–31.

51. Hedberg IC. Barriers to breastfeeding in the WIC population. MCN Am
J Matern Child Nurs 2013;38:244–9.

52. Duong DV, Lee AH, Binns CW. Determinants of breast-feeding within
the first 6 months post-partum in rural Vietnam. J Paediatr Child Health
2005;41:338–43.

53. Lundberg PC, Ngoc Thu TT. Breast-feeding attitudes and practices
among Vietnamese mothers in Ho Chi Minh City. Midwifery 2012;28:
252–7.

54. Nguyen PH, Menon P, Ruel M, Hajeebhoy N. A situational review of
infant and young child feeding practices and interventions in Viet Nam.
Asia Pac J Clin Nutr 2011;20:359–74.

2108 Nguyen et al.

http://aliveandthrive.org/wp-content/uploads/2014/11/Insight-Issue-8-Cesarean-Delivery-English.pdf
http://aliveandthrive.org/wp-content/uploads/2014/11/Insight-Issue-8-Cesarean-Delivery-English.pdf

