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Abstract

Objective—To determine the effects of a child obesity prevention intervention beginning in
pregnancy on infant feeding practices in low-income Hispanic families.

Study design—The Starting Early randomized controlled trial enrolled pregnant women at a
third trimester visit. Women (n=533) were randomly allocated to a standard care control group or
an intervention group participating in prenatal and postpartum individual nutrition/breastfeeding
counseling and subsequent nutrition and parenting support groups coordinated with well-child
visits. Outcome measures included infant feeding practices and maternal infant feeding knowledge
at infant age 3 months, using questions adapted from the Infant Feeding Practices Study Il and an
infant 24-hour diet recall.

Results—456 families completed 3-month assessments. The intervention group had higher
prevalence of exclusive breastfeeding on the 24-hour diet recall (42.7% vs. 33.0%, p=.04)
compared with controls. The intervention group reported a higher percentage of breastfeeding vs.
formula feeding per day (mean (SD) 67.7 (39.3) vs. 59.7 (39.7), p=.03) and was less likely to
introduce complementary foods and liquids compared with controls (6.3% vs. 16.7%, p=.001).
The intervention group had higher maternal infant feeding knowledge scores (Cohen’s d, 0.29,
95% CI .10 to .48). The effect of Starting Early on breastfeeding was mediated by maternal infant
feeding knowledge (Sobel test 2.86, p=.004).
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Conclusions—Starting Early led to increased exclusive breastfeeding and reduced
complementary foods and liquids in 3 month old infants. Findings document a feasible and
effective infrastructure for promoting breastfeeding in families at high risk for obesity in the
context of a comprehensive obesity prevention intervention.

Trial registration—ClinicalTrials.gov NCT01541761
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pregnancy; feeding knowledge; Hispanic

Infant feeding practices are linked to excess weight gain and early obesity, such as
combination breast and formula feeding and the early introduction of complementary foods.
The high prevalence of these potentially modifiable infant feeding practices in groups at
high risk of obesity support the need for effective obesity prevention interventions beginning
during these critical periods in the life course.

A number of interventions have been shown to improve infant feeding practices. Educational
and supportive breastfeeding interventions result in increased knowledge and exclusive
breastfeeding.” Even though an increasing number of obesity prevention interventions are
beginning during infancy these programs have had limited impacts on exclusive
breastfeeding.” This may be because knowledge, attitudes and intentions about breastfeeding
develop during pregnancy and lactation support in the postpartum period is crucial. = No
comprehensive obesity prevention programs have begun prenatally or used the existing
framework of frequent pregnancy and infancy primary care visits and the postpartum
hospital stay to reach high-risk families.

To address these limitations, we designed the “Starting Early” obesity prevention
intervention to be integrated into prenatal and pediatric primary care and the postpartum
hospital stay. We sought to test the efficacy of the intervention on improving maternal infant
feeding knowledge and practices in low-income Hispanic families. We hypothesized that
compared with a standard care control group, the Starting Early intervention group would
demonstrate higher maternal infant feeding knowledge and healthier infant feeding practices,
specifically higher prevalence of exclusive breastfeeding and lower prevalence of
introducing complementary foods and liquids at infant age 3 months. We also hypothesized
that these intervention effects on infant feeding practices would be mediated through
maternal infant feeding knowledge.

METHODS

This was a randomized controlled trial to test the efficacy of the “Starting Early” obesity
prevention intervention compared with a control group that received routine prenatal and
pediatric primary care. This study took place in the primary care prenatal and pediatric
clinics and the postpartum ward of a large urban public hospital and an affiliated satellite
neighborhood health center in New York City. This study was approved by the Institutional
Review Boards of New York University School of Medicine and the Albert Einstein College
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of Medicine, as well as Bellevue Hospital Center and the Health and Hospital Corporation
(ClinicalTrials.gov: NCT01541761).

We included pregnant women who were: (1) = 18 years old; (2) self-identified as Hispanic/
Latina; (3) fluent in English/Spanish; (4) with a singleton uncomplicated pregnancy;(5) able
to provide phone numbers; and (6) intending to receive care at the study sites. We excluded
women with: (1) significant medical or psychiatric illness (eg, cardiovascular disease, lupus,
neuromuscular disorders, psychosis, drug addiction); (2) homelessness; and (3) severe fetal
anomalies on ultrasound (eg, neural tube defects, chromosomal abnormalities). Women with
obesity, diabetes, hypertension, thyroid disease or depression were not excluded. A 3-step
process was developed to screen for eligibility (Figure 1; available at www.jpeds.com).
Women identified as eligible in this initial screen were then tracked through the prenatal
process, and reassessed following the 20 week fetal anatomy scan. For those continuing to
meet inclusion criteria, a third and final in-person assessment took place at a third trimester
prenatal visit. At that visit, a research assistant confirmed final eligibility for entry into the
study. Interested eligible women signed the consent form, and completed a baseline
assessment at two prenatal visits.

Randomization was performed for those enrolled women who completed the baseline
assessment and attended a prenatal visit =32 weeks gestational age. Women were
randomized to intervention or control groups at a prenatal visit by a nutritionist who
conducted the intervention, using a random number generator, stratified by site. Group
assignments were concealed from the research assistants, who conducted the follow-up
assessments.

The Starting Early intervention is a family-centered primary care-based early child obesity
prevention intervention designed for low-income Hispanic families beginning in the third
trimester of pregnancy and continuing until child age three years old. The intervention is
delivered by registered dietitians (RD) with maternal-child health experience who have been
trained as Certified Lactation Counselors (CLC) through the Academy of Lactation Policy
and Practice and accredited by the American National Standards Institute. The RD/CLCs
were all bilingual English/Spanish speakers. The intervention components were: 1)
individual nutrition counseling in the prenatal and postpartum periods; 2) nutrition and
parenting support groups (NPSG) coordinated with well-child visits; 3) plain language
handouts; and 4) nutrition education DVDs. All curriculum and materials were developed in
English and Spanish.

A comprehensive curriculum of fifteen lessons, from pregnancy through child age three
years old, was developed by experts in maternal-child health, pediatrics, obesity prevention,
child development, and nutrition education. Nationally recognized health literacy experts
evaluated the curriculum and handouts for language, cultural relevance and literacy and
numeracy level. Plain language handouts, which were picture-based with positive messages,
and a nutrition education DVD, developed with input from focus groups of Hispanic women
participating in the Special Supplemental Nutrition Program for Women, Infants, and
Children (WIC), were used to reiterate messages from each lesson. The individual
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counseling sessions in the prenatal and newborn periods and the nutrition and parenting
support groups for mother-infant pairs were approximately 45 to 60 minutes long.

After the infants were born, groups of 4-8 mother-infant pairs were formed into a cohort by
the infant’s birth date. These cohorts attended groups together from the one month visit until
the children were 3 years old. This encouraged peer interaction and social support to
enhance self-efficacy, knowledge and skills. In the first year of life, the visits occurred at 1,
2,4, 6,9, and 12 months old. This was followed by visits every three months in the second
and third years of life (15, 18, 21, 24, 27, 30, and 33 months old). The curriculum, which
was ecologically informed and included elements from the health beliefs model and social
cognitive theory, promoted behavior change by addressing perceived barriers to healthy
behaviors. The NPSGs addressed three domains of parenting skills likely to reduce child
obesity, including: (1) feeding; (2) activity; and (3) general parenting (eg, soothing infant
crying). NPSGs included a lunchtime family meal to encourage modeling of healthy diets
and portion sizes, and provide opportunities to demonstrate responsive child feeding. Four
intervention sessions occurred prior to the 3-month assessment.

Session 1 consisted of individual RD/CLC prenatal counseling coordinated with a 3™
trimester visit after randomization. Content included discussions about the benefits of
breastfeeding and perceived barriers, such as inadequate milk supply, breast pain, infant
crying, involving fathers and grandparents, and feeding in public.

Session 2 consisted of individual RD/CLC counseling on the post-partum ward for lactation
support and guidance on healthy bottle feeding. Lactation support consisted of detailed
individual assessment of breastfeeding, including latch, positioning, pain and perception of
milk supply, as well as troubleshooting difficulties and perceived barriers. The RD/CLC
used models to demonstrate breastfeeding positions and skin to skin contact. For formula
feeding mothers, bottle positioning and formula volumes were discussed. The RD/CLC
reviewed hunger and satiety cues and infant soothing methods with all mothers and other
care givers, such as fathers and grandparents, and helped them to practice these techniques.

Session 3 was the first nutrition parenting support group (NPSG) coordinated with the 1-
month well-child visit. This session focused on introducing the group, discussing the
positive and difficult aspects of breastfeeding, identifying infant hunger and fullness cues,
and demonstrating infant soothing techniques. Mothers and other caregivers practiced infant
soothing techniques such as swaddling, sucking and swinging. A DVD distributed at this
group focused on infant feeding and has been shown to improve maternal nutrition
knowledge.

Session 4 was an NPSG at the 2-month well-child visit. This group reviewed infant hunger
and fullness, as well as infant cues for communication, sleep and discomfort. Specific
recommendations for diet content, such as avoiding the early introduction of complementary
food or liquids, and feeding frequency and volume were discussed. Infant soothing
techniques such as talking, singing and holding were demonstrated and practiced.

The Starting Early intervention and control groups received the same routine prenatal,
postpartum and pediatric primary care. Standard prenatal care at the study sites included
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prenatal visits with an attending or resident obstetrician or nurse midwife. Prenatal visits
were scheduled according to American Academy of Obstetrics and Gynecology guidelines
with additional visits at the provider’s discretion. An initial individual consultation with a
nutritionist (RD) and group childbirth and breastfeeding classes were offered to all women.
Women with poor weight gain, obesity or diabetes were offered additional RD visits. On the
postpartum unit, all nurses were trained in lactation support and a certified lactation
consultant was available for half a day on Monday through Friday to assist mothers with
breastfeeding difficulties. Standard pediatric primary care included individual pediatric visits
with an attending or resident pediatrician or pediatric nurse practitioner. Pediatric visits were
scheduled at infant age 5 days, 1 month, 2 months and 4 months according to American
Academy of Pediatrics guidelines with additional visits at the provider’s discretion. An RD/
certified lactation consultant was available in the pediatric clinic for mother-infant pairs with
breastfeeding or other feeding difficulties. Approximately 90% of study subjects were WIC
clients and were offered breastfeeding and nutrition counseling at their WIC certifications
sites.

Telephone-administered surveys in English or Spanish and medical record review were
conducted by trained program research assistants blinded to intervention status at infant age
3 months. The main study outcomes included infant feeding practices and maternal infant
feeding knowledge. Infant feeding practices were assessed using questions adapted from the
Infant Feeding Practices Study 11, a national longitudinal study of infant feeding.
Breastfeeding was assessed using survey questions and a 24-hour diet recall. Survey
questions inquired about what the baby was fed in the hospital, when leaving the hospital,
and at the time of the 3-month assessment. Responses included breast milk only, formula
only, and both. Participants were also asked how often in the past 7 days the infant was given
juice, cereal, tea or water. This variable was dichotomized as never vs. ever giving
complementary foods or liquids. Exclusive breastfeeding was defined as breast milk only vs.
formula only, both formula and breast milk, or ever giving complementary foods or liquids.
A 24-hour diet recall using the multiple pass method was performed. This method included
three passes to decrease the under-reporting of intake: (1) quick list - mother recalls
everything the child ate; (2) detailed description - mother further describes each food; and
(3) review - interviewer probes for additional eating opportunities and portion sizes. A
continuous measure of breastfeeding intensity was defined as the percentage of all feedings
in the past 24 hours that were breast milk. Breastfeeding intensity was categorized as ‘low’
for <20%, ‘medium’ for 20-80% and ‘high’ for > 80% of all feeds from breast milk.:
Exclusive breastfeeding on the 24-hour diet recall was defined as feeding the infant nothing
besides breast milk, except medicine or vitamins.

Maternal infant feeding knowledge was assessed using a scale of twelve questions
(Cronbach’s alpha .58) that were both adapted from the Infant Feeding Practices Study 11
and generated by the study team based on the Starting Early curriculum. A total knowledge
score was generated from the sum of the correct responses, with higher scores representing
greater knowledge.

Baseline demographic information included age, parity, education, work status, marital
status, country of origin, prenatal depressive symptoms, WIC and SNAP participation, and
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food insecurity. Pre-pregnancy weight status, infant sex, delivery type, gestational age and
birth weight were obtained from the medical record.

Statistical Analyses

We estimated that 500 pregnant women would need to be enrolled to achieve 80% power to
detect a 15% reduction in obesity prevalence at age 3 years, assuming 30% loss to follow-
up, and alpha of .05. For the present analysis, the sample of 456 provided >90% power to
show an increase in exclusive breastfeeding from 30% to 45%. The data were analyzed by
using SPSS version 18.0 (SPSS Inc, Chicago, IL). This was an intent-to-treat analysis, with
all subjects allocated to their given group and assessed based on this assignment. We
performed univariate analyses to examine baseline distributions of socio-demographic
characteristics by group status. We examined bivariate relationships between group status
and maternal infant feeding knowledge and infant feeding practices using independent
samples t-tests and chi-square analyses for continuous and categorical variables respectively.
For continuous variables, effect sizes were obtained using mean differences with associated
95% confidence intervals and Cohen’s d was calculated. Path analysis was used to determine
whether enhanced maternal infant feeding knowledge mediated Starting Early-associated
increases in breastfeeding intensity. We followed Baron and Kenny’s 4-step process for
testing mediation hypotheses. Standardized indirect effects were calculated with SPSS
PROCESS using bootstrapping techniques. The Sobel test was used to statistically test for
the presence of mediation.

RESULTS

All pregnant women presenting for their first prenatal intake visit between August, 2012 and
December, 2014 were identified by their primary care providers and screened for potential
eligibility through review of the electronic medical record. Of 1263 potentially eligible
pregnant women assessed in person at a third trimester prenatal visit, 330 were ineligible,
leaving 933 eligible women. 367 (39.3%) declined to participate (Figure 1). At a follow-up
prenatal visit, 533 were randomized to either the intervention group (n=266) or to the control
group (n=267). A total of 456 mother-infant pairs completed the 3-month assessment (86.2%
of 529 infants born) and were included in these analyses. These analyses included 221
(84.0%) intervention and 235 (88.3%) control mother-infant pairs, with a mean (SD) child
age of 3.4 (.6) months.

Baseline characteristics by group are in Table I. The participants were primarily non-US
born with high rates of psychosocial stressors, such as depressive symptoms and food
insecurity. Groups did not differ for any baseline characteristics, except for lower education
in the enrollment sample in the intervention group. Mothers who did not completed the 3-
month assessment were similar to those who did, except they were more likely to be US
born (32.4% vs. 18.3%, p=.002) and to experience prenatal depressive symptoms (45.7% vs.
32.5%, p=.01).

All intervention subjects attended the prenatal session following randomization (221/221).
96.4% received post-partum counseling during the hospital stay (213/221) and 56.1% and
58.8% attended the 1-month (124/221) and 2-month (130/221) NPSGs respectively. 41.0%
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received all four intervention sessions. 71.4% received three or more. There were no adverse
events reported.

The intervention effects on infant feeding practices are shown in Table II. At infant age 3
months, more intervention mothers reported exclusive breastfeeding compared with controls
(odds ratio (OR) 1.61, 95% confidence interval (CI) 1.07-2.44). Comparable increases in
breastfeeding were verified in the 24-hour diet recall (OR 1.51, 95% CI 1.03-2.21). The
intervention group reported higher breastfeeding intensity (the percentage of breast milk
feedings per day) (67.7% vs. 59.7%, p=.03), and lower percentage of combination feedings
per day (giving both breast milk and formula at the same feed) compared with controls
(2.0% vs. 4.3%, p=.03). Intervention mothers reported less ‘medium’ intensity breastfeeding
compared with “high’ intensity breastfeeding (OR .51, 95% CI .33-.78). The intervention
mothers were less likely to introduce complementary food or liquids (6.3% vs. 16.7%, p=.
001).

Within the intervention group, attending one or two NPSGs was associated with increased
breastfeeding intensity. The percentage of mothers reporting medium or high breastfeeding
intensity increased for attending no groups, one group and two groups respectively (67.7%,
82.1%, 85.7%; p=0.02). The percentage of mothers reporting introducing complementary
food or liquids decreased for attending no groups, one group and two groups respectively
(14.3%, 4.5%, 2.2%, p=.008).

Table Il also presents the intervention effects on knowledge. The intervention group
displayed higher knowledge scores than controls (mean difference, 0.51 points; 95% Cl,
0.19-.83 points; Cohen’s d, 0.29; 95% CI .10-.48). The intervention group was more likely
to respond correctly to 10 of 12 questions, with four reaching statistical significance. Within
the intervention group, higher knowledge scores were positively correlated with the number
of groups attended (r=.14, p=.04). Path analysis was used to determine whether knowledge
mediated the relationship between participating in the intervention and breastfeeding
intensity. Figure 2 (available at www.jpeds.com), which depicts the relationship between the
intervention and breastfeeding intensity, demonstrated that the 4 standard criteria for
mediation were met: 1) Starting Early intervention was associated with breastfeeding
intensity (as a continuous variable) in unadjusted analysis (p=.03); 2) the intervention was
associated with maternal infant feeding knowledge (the mediator) (p=.002); 3) knowledge
was associated with breastfeeding intensity (p<.001); and 4) the intervention was no longer
associated with breastfeeding intensity after adjusting for knowledge (p=.18). The
standardized indirect effect was 3.5 (95% CI: 1.31-6.08). The Sobel statistic was significant
at 2.86 (p=.004).

DISCUSSION

Meta-analyses of randomized controlled trials have identified several important components
of successful breastfeeding interventions: ‘universal’ intervention versus intervention offered
only to women with difficulties; occurrence in both the prenatal and postnatal settings;: and
incorporation of peer support.: The Starting Early Program may have achieved increased
prevalence of exclusive breastfeeding and higher breastfeeding intensity because it

J Pediiatr. Author manuscript; available in PMC 2017 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Gross et al.

Page 8

incorporated these elements, specifically the universal provision of both prenatal and
postnatal intervention components in a supportive peer group setting. Intensive early
nutrition counseling for the parents of infants has been shown to produce long-term dietary
improvements, by preventing the onset of unhealthy feeding patterns such as excess fat
intake. The decreased early introduction of complementary foods and liquids in the Starting
Early intervention subjects may be due to the intensive early onset of targeted nutrition and
parenting counseling received, compared with control subjects receiving standard primary
care.

Several additional factors related to the Starting Early intervention form and content also
likely contribute to its significant impact on feeding behaviors. Starting Early used an
interactive group model with dietitians and peer support. Intervention mothers attended the
NPSG sessions with the same group of families from the time their infants were aged one
month until they turned three years old. These groups were led by culturally competent
bilingual RD/CLCs, who began working with intervention women during pregnancy. The
NPSG content incorporated social learning theory important for adult learning and behavior
change. All lessons and materials were prepared in Spanish and addressed poverty-related
challenges regarding infant feeding, such as food insecurity, which has been associated with
obesity-promoting maternal attitudes during both the prenatal and early infancy periods.:

Although current New York State prevalence of exclusive breastfeeding at 3 months is 37%,
it is significantly lower in low-income and minority women. Healthy People 2020 aims to
increase exclusive breastfeeding to 46% at 3 months. Our intervention comes close to this
goal with 42.7% reporting exclusive breastfeeding at 3 months using the 24-hour diet recall.
These findings highlight our ability to integrate effective breastfeeding promotion into an
early obesity prevention intervention targeting low-income families.

The Starting Early intervention increased maternal infant feeding knowledge beyond that of
standard care, which included nutrition education as part of prenatal care and WIC
participation. The effect size of the increase in maternal infant feeding knowledge due to the
Starting Early intervention is similar to that found in other successful prenatal breastfeeding
interventions that address breastfeeding knowledge.: Our findings that increased knowledge
mediated program effects on increasing breastfeeding intensity further supports education as
an essential intervention component.

Starting Early did not significantly affect breastfeeding in the postpartum hospital period.
This may be because our intervention did not focus on the components of the Baby Friendly
Initiative, such as rooming in, limiting use of formula and staff training. It is possible that
hospital-level factors during the newborn period might play a stronger role in influencing
infant feeding than our intervention. Ultimately, Starting Early may need to be combined
with larger hospital-wide initiatives, in particular the Baby Friendly initiative, in order to
enhance exclusive breastfeeding in the postpartum unit.

This study has several limitations. Infant feeding practices were based on maternal report,
which can be subject to social desirability biases. However, survey questions were adapted
from nationally utilized questions, and validity of these questions is supported by finding
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similar exclusive breastfeeding rates using the IFSP questions and the 24-hour diet recall.
Another possible limitation may be that the control subject mothers were not offered an
attention control intervention in addition to standard prenatal and pediatric primary care.
Participating mothers were primarily low-income Hispanic immigrants; results may not be
generalizable to other populations. Finally, the follow-up period was only infant age 3
months. At this time it is unknown whether these changes in knowledge and feeding
practices will be sustained. Longitudinal follow-up will allow for analyses of the long-term
impacts of Starting Early on breastfeeding duration, obesogenic dietary and lifestyle habits,
and ultimately child obesity.
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3592 pregnant women screened for eligibility

Following the first prenatal intake appointment

v

1818 — Not eligible
1400 - Not Hispanic/Latina
228 — GA > 34 weeks pregnant
104 - Mental illness/substance abuse
38 - Living in a shelter
37 - Changed site of prenatal care
11 - Age <18 years old

1774 re-assessed for eligibility
Following 20 week fetal anatomy scans

511- Not eligible
200 - Not pregnant
175 - Changed site of prenatal care
59 - Severe medical problems
51 — Abnormal fetal anatomy scans
26 — Multiple gestations

1263 approached at a 3" trimester appointment

and offered enrollment

v

933 eligible

330 - Not eligible
306 - Not planning pediatric care at site
14 - Not Hispanic/Latina
8 — Shelter/rehabilitation center
1 - Baby already born
1 - Had no contacts to share

566 signed consent

367 - Refused to participate

v

533 randomized

33 - Not Randomized
12 - Not interested
14 - Changed site of prenatal care
7 - Infants born prior to randomization

| 266 Allocated to Starting Early Intervention | |

267 Allocated to Controls |

2stll birth — — 1 still birth
1 missing birth data
| 263 Babies Born | | 266 Babies Born |
42 missing — L 5 31 missing
3 month data 3 month data

221 completed 3-month
assessment

235 completed 3-month
assessment

Figure 1.

Participant enrollment and assessment
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Mediating
Variable:
Maternal 6
\ .
AQ) Breastfeeding 63(7 6
A O: Knowledge “S)e
Q-

Independent 8.04 (3_71 )d Dependent
Variable: > Variable:
Starting Early 4.82 (3.61)¢ Breastfeeding
Intervention Intensity

Figure 2.

Path analysis — Maternal Breastfeeding Knowledge Mediates the Relationship between the
Starting Early Intervention and Breastfeeding Intensity at 3 months?
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Table 1

Baseline Characteristics for the Enrollment Sample

Characteristics

Enroliment Sample (n=533)

Expectant Mother (Prenatal)

Control (n=267)

Intervention (n=266)

Age (mean (SD)) 27.9 (5.8) 28.5 (6)

Primiparous 107 (40.1) 92 (34.6)
WIC participant 228 (85.4) 237 (89.1)
SNAP participant 95 (35.6) 98 (36.8)
Education (less than high school) 77 (28.8) 100 (37.6)
Married or living as married 191 (71.5) 188 (70.7)
Working 67 (25.1) 67 (25.2)
US born 51 (19.1) 56 (21)

Pre-pregnancy obese status 79 (29.6) 76 (28.5)
Prenatal depressive symptoms 90 (33.7) 91 (34.3)
Household food insecurity 87 (33.5) 74 (28.2)

Birth Sample (n=529) *

Child (Birth) Control (n=266) Intervention (n=263)
Male sex 127 (47.7) 132 (50.2)
Cesarean delivery 64 (24.6) 60 (23.4)
Premature < 37 weeks gestational age 5(1.9) 10 (3.8)

Birth weight (mean (SD)) 3.39 (.49) 3.35(.45)
Large for gestational age (LGA) 32 (12.4) 21 (8.3)

Page 15

*
Birth sample: c-section n=516 (control n=260; intervention n=256); premature n= 527 (control n=265; intervention n=262); birth weight/LGA
n=519 (control n=262; intervention n=257).
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