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A B S T R A C T

Objective: Our goal is to test the efficacy of a family-based, multi-component intervention focused on infants of
African-American (AA) mothers and families, a minority population at elevated risk for pediatric obesity, versus
a child safety attention-control group to promote healthy weight gain patterns during the first two years of life.
Design, participants, and methods: The design is a two-group randomized controlled trial among 468 AA pregnant
women in central North Carolina. Mothers and study partners in the intervention group receive anticipatory
guidance on breastfeeding, responsive feeding, use of non-food soothing techniques for infant crying, appro-
priate timing and quality of complementary feeding, age-appropriate infant sleep, and minimization of TV/
media. The primary delivery channel is 6 home visits by a peer educator, 4 interim newsletters and twice-weekly
text messaging. Intervention families also receive 2 home visits from an International Board Certified Lactation
Consultant. Assessments occur at 28 and 37 weeks gestation and when infants are 1, 3, 6, 9, 12, and 15 months of
age.
Results: The primary outcome is infant/toddler growth and likelihood of overweight at 15 months. Differences
between groups are expected to be achieved through uptake of the targeted infant feeding and care behaviors
(secondary outcomes) and change in caregivers' modifiable risk factors (mediators) underpinning the inter-
vention.
Conclusions: If successful in promoting healthy infant growth and enhancing caregiver behaviors, “Mothers and
Others” will have high public health relevance for future obesity-prevention efforts aimed at children younger
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than 2 years, including interventional research and federal, state, and community health programs.
Trial Registration: ClinicalTrials.gov, NCT01938118, August 9, 2013.

1. Background

There has been an approximate 60% increase in overweight among
infants and toddlers in the past few decades [1,2]. This is concerning
given research suggesting obesity is intractable; both large infant size
and rapid postnatal growth are associated with subsequent child and
adult overweight [3,4] and future co-morbidities, including hyperten-
sion, cardiovascular disease, and Type 2 diabetes [5,6].

Research into the causes of large infant size and rapid growth has
steadily increased [3,7,8]. Promising behavioral determinants include
short durations of exclusive or any breastfeeding [9], introduction of
complementary foods (CF) before 4 months [10], shorter sleep duration
among older infants and young children [11,12], early emergence of
obesogenic diets (i.e., low fruit and vegetable intake; high intake of
fatty/sugary snack foods, fast foods, juice, and sugar-sweetened bev-
erages [SSBs]) [13–18], and higher levels of television (TV)/media time
[19–21]. Importantly, there is growing evidence on the modifiable
factors associated with these early life feeding and care behaviors,
providing insight into potential avenues for intervention.

Modifiable factors include psychosocial constructs from health be-
havior theories (attitude, intention, and self-efficacy) [22–25], parental
feeding styles (responsive feeding) [26–33], and interpretation of infant
fussiness [34–39]. Specific to breastfeeding, substantial evidence shows
that more positive attitudes, greater levels of social support, and greater
breastfeeding self-efficacy are each associated with higher rates of
breastfeeding initiation and/or longer durations of exclusive or partial
breastfeeding [22–25].

Similarly, feeding styles are latent constructs characterizing care-
givers based on their beliefs and behaviors [26]. Research over the last
three decades has culminated in a comprehensive set of caregiver
feeding styles [27], including those our team has adapted and validated
for use with caregivers of infants and toddlers (Table 1) [28]. Notably,
each of the less responsive feeding styles (i.e., controlling, pressuring,
indulgent, and laissez-faire) has been associated with one or more
outcomes among preschoolers as well as infants and toddlers, including
dysregulation of appetite and higher energy intakes [29–31], lower
intake of fruits and vegetables [32], higher intake of junk-type foods
[33], and greater adiposity [33].

The importance of parental perception of infant temperament on
early feeding behaviors has become increasingly clear. Multiple studies
show caregivers use infant fussing and crying as a cue an infant is
hungry and/or it is time to introduce CF [34–37], and the use of food to
soothe infant/toddler distress has been associated with higher child
weight status [38,39]. Among toddlers, internalized negative emo-
tionality, being sad/fearful/anxious, and externalized negative emo-
tionality, being defiant/aggressive, have each been associated with
feeding of sweet foods, sweet drinks, and night-time caloric drinks [40].

While interventions targeting the first two years of life have in-
creased dramatically over the last decade [41,42], critical gaps remain.
First, most interventions begin after three or more months of infant age,

missing an important opportunity to promote breastfeeding, responsive
feeding, and healthy infant sleep behaviors in the early postpartum
period. Pregnancy is also a teachable moment, a “naturally occurring
life transition or health event thought to motivate individuals to
spontaneously adopt risk-reducing health behaviors” (p.156) [43].
Second, there is limited engagement of non-maternal caregivers in in-
terventions. Nearly half of all infants and toddlers are in regular non-
maternal care, most frequently by relatives [44], who are actively in-
volved in feeding [45]. The influence of fathers and grandmothers on
infant feeding and care decisions has been well-documented
[34,46–49], making it essential to involve other caregivers in early life
obesity prevention efforts. Third, few interventions have directly tar-
geted infant behavior, an important limitation given research on care-
givers' use of suboptimal feeding practices, including early cessation of
breastfeeding and adding infant cereal in the bottle [34–37,40].

One priority population for intervention is African-American (AA)
families, as AA infants, compared to white infants, have a higher pre-
valence of obesity [2] and are twice as likely to experience rapid weight
gain in the first six months of life [50]. AA mothers have lower rates of
breastfeeding across all nationally reported indicators [51], and our
preliminary work with AA mothers has documented a normative pat-
tern of feeding CF as early as 7–10 days postpartum [52], a common
practice of feeding cereal in the bottle [37,52], and a predominant
feeding pattern of formula, solids, and juice by 3 months of age [8,37].
AA infants are also significantly more likely than white infants to have a
daily sleep duration of< 12 h, to have a TV in the bedroom, and to
consume SSBs and fast food [50,53].

1.1. Conceptual framework

The conceptual framework underpinning the design of this study
(Fig. 1) is informed by the aforementioned literature, preliminary data
from an observational, longitudinal study [8,21,28,31,37,45], and a
transdisciplinary set of theoretical frameworks. From developmental
psychology, we include parental feeding styles, which are feeding do-
main-specific parenting styles similar to those developed by Birch and
Johnson [26] for older children and based on the seminal work of
Baumrind and Maccoby and Martin that defined general parenting
styles and their relationships to child development outcomes [54,55].
From biomedicine, we incorporate anticipatory guidance (AG), in-
formation given to families about what to expect in their child's de-
velopment and how to promote it [56]; which has been associated with
improved parental knowledge of child development [57,58], higher
quality parent-child interactions [59–61], and better infant sleep pat-
terns [62–64]. Additionally, two recently completed randomized con-
trolled trials (RCTs) aimed at early life obesity prevention utilized AG
[65,66], each documenting improvements in parental responsive
feeding practices [67–69], infant preference for fruit [68], and de-
creased intake of SSBs and snacks [68,70]. From health behavior and
health education, we build on behavioral constructs from Social

Table 1
Caregiver feeding styles and definitions from the Infant Feeding Styles Questionnaire (IFSQ) [28].

Feeding style Definition

Responsive Caregiver is attentive to child's hunger and satiety cues and monitors the quality of the child's diet.
Restrictive (controlling) Caregiver limits the infant to healthful foods and limits the quantity of food consumed.
Restrictive (pressuring) Caregiver is concerned with increasing the amount of food the infant consumes and uses food to soothe the infant.
Indulgent Caregiver does not set limits on the quantity or quality of food consumed.
Laissez-Faire Caregiver does not limit the infant's diet quality or quantity and shows little interaction with the infant during feeding.
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