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Abstract Childhood obesity is recognized as a major
health problem in the United States and is occurring at ever
younger ages. While most prevention efforts are aimed at
school-age children, this project focuses on the caregivers
of children from O to 24 months of age. This study is an
evaluation of an educational English/Spanish infant feed-
ing video, distributed for home viewing at one New York
City Special Supplemental Food Program for Women,
Infants and Children (WIC) center (video group) but not at
three others (comparison group). Baseline, 3 and 6 month
infant feeding knowledge and behavior surveys were con-
ducted. For this report, analyses are restricted to Latina
immigrant mothers. The video and comparison group
mothers were similar in age, education, and parity. The
video group was more likely to speak Spanish at home, and
had lower knowledge scores at baseline. At the 6 month
follow-up, knowledge increased for both groups, but the
video group showed a greater increase in knowledge
between baseline and 6 months: in ordered logistic regres-
sion analyses the video group had a 1.7 times greater score
increase at each outcome level. The video group also
showed positive changes in behavior—Ilater age at first solid
feeding was observed in the video group. We found that an
inexpensive, low-intensity video intervention can positively
impact maternal knowledge and behavior related to infant
feeding among immigrant Latinas. Attention should be
given to intervening early with high-risk populations.
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Introduction

The high prevalence of childhood obesity in the United
States is a serious public health issue. Recently there has
been an increased focus on early childhood. More than one-
quarter of children 2-5 are overweight or obese according
to large national studies such as the 2003-2004 National
Health and Nutrition Examination Survey (NHANES) and
2007 Pediatric Nutrition Surveillance System (PedNSS)
data [1, 2]. Studies from New York City (NYC) show even
higher levels of overweight and obesity: a 2003 study of
public elementary school children, found that 48% of
kindergarteners were overweight or obese [3], and studies
in programs such as Head Start and the Special Supple-
mental Food Program for Women, Infants and Children
(WIC), which serve low-income communities, found levels
at 42 and 38%, respectively [4, 5].

Given that studies estimate that one-quarter to one-third
of pre-school age children are already overweight or obese,
intervening to have an effect on diet and exercise at 2 years
of age or older may be too late. A study of low-income
minority pre-school children found that rapid weight gain in
the first year of life was associated with obesity at 2-3 years
of age [6]. A study of 1-5 year olds found that between ages
one and two, the risk of overweight increased more than
three fold [7]. Moreover, the onset of obesity is happening at
early ages; according to the NHANES studies, the percent-
age of obese 2—5 year old children (defined as BMI-for-age
at 95th percentile or higher) more than doubled from 5% in
the 1970s and early 1980s [8], to 14% in 2003-2004 [1].
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There are differences in the prevalence of early child-
hood obesity by race and ethnicity. Nationally, NHANES
found that 25% of non-Hispanic White children and 24%
of non-Hispanic Black children aged 2-5 were overweight
or obese, in contrast to one-third (33%) of Mexican—
American children [1]. The PedNSS survey of low-income
children also shows differences in prevalence by race—
36% of Latino children 2-5 were overweight/obese com-
pared with 28% of non-Hispanic White children and 26%
of non-Hispanic Black children of the same age [2]. In a
WIC Center study from NYC, 42% of Hispanic children
were found to be overweight or obese, compared with 27%
of non-Hispanic Black children [4]. A study using data
from the 2005 Early Childhood Longitudinal Study, Birth
Cohort (ECLS-B) found that among 4 year old children in
the US, there were significant differences in obesity by
race. In the ECLS-B, Latinos had the second highest level
of obesity (22%) (after American Indians), significantly
higher than non-Hispanic White (16%) and Asian (13%)
children, though not significantly higher than Black chil-
dren (21%) [9].

Other recent research has found that young children of
less acculturated immigrant mothers, as measured by
exclusive use of the native language, were at greater risk of
overweight compared to their more acculturated counter-
parts [10]. However, few published interventions addressed
overweight and obesity among children under 2 years of
age in populations of immigrant families.

To provide a culturally appropriate behavioral interven-
tion for parents of Latino infants and toddlers, we created a
25-minute educational video. The resulting English/Spanish
video, “It’s Never Too Early: Feeding Your Baby Well/
Empezando Temprano: La Buena Alimentacién de Tu
Bebé,” was developed using a professional production team
and clients recruited from WIC Centers and other service
locations. The video contains age-appropriate feeding
messages divided into four chapters, 0-6 months; 6—
12 months; 12—-18 months and 18-24 months plus a fifth
chapter about food and behavior. The data presented in this
study are derived from an evaluation of the impact of the
video among Latina WIC clients on changes in knowledge
and behavior with regard to infant feeding.

Methods

Study participants were recruited from the Public Health
Solutions Neighborhood WIC Program which serves over
45,000 women, infants and children in four of the five
boroughs of NYC. Enrollment took place from June to
October 2007. Using a quasi-experimental design, we
enrolled a sample of women who received a free copy of
the English/Spanish DVD to take home (video group) and
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another sample of women who did not receive the DVD
(comparison group), in order to compare their knowledge
and behavior at 3 and 6 month follow-up. The video group
was recruited from the waiting room of a WIC Center in
Queens, while the comparison group was recruited from
three WIC centers, two in Queens and one in Brooklyn.
Eligibility criteria for the mothers at the baseline interview
were (1) self-identification as Latina; (2) speaking English
and/or Spanish; (3) being 18 years of age or older; (4)
having a singleton infant under 5 months old who was
enrolled in WIC; and (5) agreeing to be contacted by
telephone 3 and 6 months after the baseline interview.
Mothers of non-singleton children, and infants who had
been born prematurely or at low or very low birth weight
were excluded. This study was approved by the Institu-
tional Review Board of Public Health Solutions.

A total of 439 women were enrolled in the study: 368
(84%) completed 3 month and 339 (77%) completed
6 month follow-up interviews. The analyses presented are
limited to the 272 women who completed the 6 month fol-
low-up interview and who were born outside the United
States or in Puerto Rico. The US-born mothers were exclu-
ded from the analysis because of the disproportionately small
number of US-born women in the video group, 13 (8.3%) vs.
54 (29.5%) in the comparison group and their dramatically
different characteristics. The US-born mothers were younger
(mean age: 24 vs. 29), more likely to be obese (33 vs. 19%),
to be primiparas (49 vs. 31%), and to be exclusively formula-
feeding their infant (46 vs. 13%) (all P < .05).

Survey Development

Content that was covered in the video and included in the
survey was derived from anticipatory guidance sources
from the United States Department of Agriculture and the
American Academy of Pediatrics [11-13]. The goal of the
intervention was to encourage breastfeeding, the delay of
feeding complementary foods until 6 months of age and to
increase maternal knowledge of appropriate infant feeding
practices. Our analysis is focused on those knowledge
items most likely to result in excess weight gain and less
healthy feeding habits in early childhood.

Survey Administration

At baseline, the participants were recruited and interviewed
by trained bilingual (English/Spanish) interviewers in the
waiting room of the participating WIC Centers. The
interviewers consecutively recruited mothers and informed
consent was obtained from all participants. Thirteen eligi-
ble women refused to participate. Using a structured
questionnaire, participants were asked about demographic
characteristics and infant feeding knowledge and practices.
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At the 3 and 6 month telephone interviews, the knowledge
questions from the baseline were repeated. A feeding grid
that asked about age of introduction of various foods was
added to the 3 and 6 month surveys. From the feeding grid
the timing of each item was determined, including whether
it occurred before the baseline interview. The items on this
grid included three kinds of juices, cereal, jarred baby
foods, and fresh fruits and vegetables. In addition, the grid
also contained non-recommended foods such as soda,
sugar-sweetened juice drinks and flavored milk. At the end
of the food grid, there was an open-ended question to
ascertain when and whether any other food items had been
introduced, including culturally specific foods.

The video and comparison groups answered identical
baseline questionnaires adapted from the Bright Futures
Nutrition series [12]. Immediately after the baseline inter-
view the video group women were given a copy of the video
in DVD format to take home with them. Formative survey
research at a WIC site with similar demographics had shown
that almost all of the women at the centers had access to
DVD players or computers that could play DVDs. The 3 and
6 month surveys were the same for both groups with the
exception of questions about viewing the video that were
directed only to the video group. The children of respondents
were not required to maintain enrollment in WIC during the
6 months of the study, though no mothers reported with-
drawing from WIC at the 3 or 6 month interviews.

Data Analysis

Bivariate analyses were performed using SPSS statistical
software version 14.0 (SPSS Inc., Chicago, IL). For baseline
data, t-tests, Wilcoxon, or chi-square tests were performed
as appropriate to assess the statistical differences between
the video and comparison groups on maternal/infant char-
acteristics, knowledge of four infant feeding items, and
differences in timing of introduction of juice and solid foods.
Multivariate analyses were performed using Stata ver-
sion 10 (Stata Inc., College Station, TX). An ordered
logistic regression of change in knowledge over four points
from reduced score to improved score by the 6 month
follow-up was conducted [14]. Baseline characteristics that
may affect these results were included in the model.
Ordinary least squares were used to examine the effect of
the video intervention on age at introduction of solids and
juices taking into account baseline characteristics that
differed between intervention and comparison groups.

Results

The 272 women who completed all three interviews, 143
video group participants and 129 comparison group

participants, were Latina, between 18 and 45 years of age
(median age: 29) and half had at least a high school edu-
cation. The women were born predominantly in Ecuador
(31%) and Mexico (31%) and 30% had been in this country
10 years or more (median time in the US: 7 years). At
baseline the majority were not working or in school (84%)
and were either married or living with their partner (73%).
Of the mothers who received the video, at the 3 month
interview 85% reported watching it (Table 1).

The video and control group mothers were similar at
baseline, with some exceptions. The video group mothers
were more likely to have been born in Ecuador (39.9 vs.
21.7%, P < .01) and to have been in the US less than
4 years (28.7 vs. 18.6%, P = .05), while the comparison
group mothers were more likely to have been in the US
over 10 years (37.2 vs. 23.1%). The video group was also
more likely to speak only Spanish at home (74.8 vs. 60.2%,
P = .05) (Table 1).

Knowledge of Age-Appropriate Infant Feeding
Practices

We asked nine questions related to infant feeding knowl-
edge, some related to obesity and some related to other
feeding issues. Overall, the comparison group had higher
knowledge at baseline of the questions related to the timing
of feeding solids to infants and the question about the size of
the baby’s stomach. The groups were about equally likely to
be correct on the questions about breastfeeding. For example
at baseline the comparison group showed somewhat higher
knowledge of age-appropriate foods (nuts could make the
baby choke) and the size of a baby’s stomach. These dif-
ferences disappeared by the 3 month follow-up.

There were four knowledge items that were related to
the development of obesity: (1) A sign that the baby was
ready to eat solids (when she/he can sit with support); (2)
The fact that solids do not replace formula/breastmilk at
6 months of age; (3) That solids become a baby’s main
foods at 12 months of age and (4) That a baby’s stomach is
the size of his/her fist. We excluded the breastfeeding items
from the multivariate analyses because of little variation
between the groups—approximately 95% of the partici-
pants knew the answers to the questions. By the time of the
3 month follow-up, a higher percentage of the video group
knew at what age solids become a baby’s main food (74.4
vs. 56.6%, P < .01). While the comparison group had a
significantly higher score on the four knowledge items
(P < .05) relating to obesity at baseline, by the 3 month
interview there was no significant difference in knowledge
between the groups and improvement for the video group
continued to the 6 month interview. The overall gain in
scores for the intervention group was greatest from base-
line to 6 months.
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Table 1 Characteristics at enrollment of non-US born Latinas in the video feeding project (n = 272)

Video Group (n = 143) Comparison Group (n = 129) Total P
N % N % %o
Child characteristics
Age in months
Under 1 46 322 55 42.6 37.1
1-1.9 38 26.6 24 18.6 22.8
2-2.9 27 18.9 15 11.6 154
3-3.9 17 11.9 21 16.3 14.0
4-4.9 15 10.5 14 10.9 10.7
Gender
Male 77 53.8 58 45.0 49.6
Female 66 46.2 71 55.0 50.4
Birth weight
Low (under 2500) 4 2.8 6 4.7 3.7
Normal 123 86.0 108 83.7 84.9
Macrosomic (over 4000) 16 11.2 15 11.6 114
First child
Yes 48 33.6 37 28.7 31.3
No 95 66.4 92 71.3 68.8
Mother characteristics
Age
18-24 36 25.2 33 25.6 254
25-29 58 40.6 38 29.5 353
30-34 28 19.6 34 26.4 22.8
35 and up 21 14.7 24 18.6 16.5
Birthplace <.01
Ecuador 57 39.9 28 21.7 31.3
Mexico 46 322 38 29.5 30.9
Dominican Republic 14 9.8 13 10.1 9.9
El Salvador 4 2.8 14 10.9 6.6
Other (non-US born) 22 15.3 36 27.8 21.3
Time in the US 0.05
0-3 years 41 28.7 24 18.6 23.9
4-6 years 34 23.8 29 22.5 232
7-10 years 35 24.5 28 21.7 232
Over 10 years 33 23.1 48 372 29.8
BMI group
Underweight (below 18.5) 0 0.0 0 0.0 0.0
Healthy weight (18.5-24.9) 56 40.6 41 31.8 36.3
Overweight (25.0-29.9) 60 43.5 60 46.5 44.9
Obese (30 or higher) 22 15.9 28 21.7 18.7
Education
Less than HS graduate 75 52.4 60 46.5 49.6
HS graduate or more 68 47.6 69 53.5 50.4
Main language spoken at home 0.05
English only 2 1.4 3 23 1.8
Spanish only 107 74.8 77 60.2 67.9
English and Spanish 34 23.8 48 37.5 30.3
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Table 1 continued

Video Group (n = 143) Comparison Group (n = 129) Total P
N % N % %
Marital status
Married 46 322 57 442 37.9
Living as married 55 38.5 39 30.2 34.6
Not married/sep/div 42 29.3 33 25.6 27.5
Work
Full time/part time 20 14.0 14 10.9 12.5
In school 5 35 5 39 3.7
Not working 118 82.5 110 85.3 83.8
Any breastfeeding 122 85.3 115 89.1 87.1
Other caregiver
Yes 63 44.1 60 46.5 45.2
No 80 55.9 69 53.5 54.8
Other caregiver type
Grandmother 18 28.6 22 36.7 325
Father 36 57.1 28 46.7 52.0
Other 9 14.3 10 16.7 15.4
Watched DVD 124 86.7 NA NA

NA not applicable

In an unadjusted ordinal logistic regression of the four
knowledge items related to obesity indicated above, the
video group showed a 1.7 times greater overall change in
knowledge scores (OR = 1.74; 95% CI = 1.13-2.70,
P = .01) compared to the comparison group. In a model of
knowledge gain by intervention group adjusted for baseline
characteristics known to differ between video and com-
parison group (years in the US, language spoken at home),
the video group continued to have a significantly higher
knowledge score and none of the other variables reached
statistical significance. Other variables that may be related
to change in knowledge, e.g. education, mother’s BMI,
work status, birth order of child, were introduced into the
model as well but were also not significant.

Feeding Behavior

There were no significant differences in age at introduction
of complementary foods at the 3 month interview. How-
ever, at the 6 month interview, when those who had
reported already feeding their infant solids at baseline were
excluded, the video group had a later age at introduction of
solids (5.2 vs. 4.9 months, P = .02) than the control group.

In ordinary least squares regression analysis the video
group was more likely to begin feeding complementary
foods at later, more appropriate ages (b = .309, 95%
CI = .049-.569, P = .02) than the comparison group.
When baseline characteristics were added to the model,

this association remained and no other variables were sta-
tistically significant including years in the US, country of
origin, and language spoken at home. No corresponding
differences for introduction of juices were found between
video and comparison groups and none of the other feeding
behaviors differed between the video and comparison
groups (see Table 2).

Discussion

The findings from this study suggest that a relatively
inexpensive low-intensity video intervention can positively
impact maternal knowledge and behavior related to infant
feeding. Six months after the baseline interview, mothers
who received the video showed more age-appropriate
introduction of complementary foods.

To our knowledge there have been no other studies
focused on evaluating early infant feeding interventions in
low-income Latina immigrant populations. Since children
as young as two are known to have a high rate of over-
weight and obesity, appropriate interventions are needed to
assist caregivers of children less than 24 months of age in
learning about and implementing recommended feeding
guidelines [15]. However, we found a paucity of inter-
ventions for children less than 24 months of age which aim
to delay the introduction of solid foods and help to guide
caregivers about healthy feeding practices and prevent
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Table 2 Knowledge and behavior of non-US born Latinas in the video and comparison groups (n = 272)

Baseline 3 month 6 month
VG (%) CG (%) P VG (%) CG (%) P VG (%) CG (%) P
Knew
A sign that the baby was ready to eat solids 31.5 36.4 38.5 48.1 35.0 48.1 <.05
That solids don’t replace formula/breastmilk 70.6 72.1 75.5 67.4 82.5 70.5
When solids become baby’s main foods 58.0 66.7 56.6 74.4 <01 65.7 74.4
The size of a baby’s stomach 30.1 41.9 <05 56.6 51.2 66.4 48.1 <.01
That breastfeeding has all the nutrients a baby needs 98.6 98.4 95.8 96.9 99.3 96.1
That breastmilk is easier to digest than formula 96.5 93.0 95.8 97.7 96.5 95.3
That peanut butter should not be given to a 12 months old 31.5 27.9 48.6 38.8 51.0 40.3
That it would be OK to limit how much a child 86.0 79.1 78.2 82.2 84.6 81.4
eats if s/he is overweight
What food most likely to make baby choke 79.7 922 <01 79.7 86.7 80.4 91.5 <.01
Behavior
Any breastfeeding 85.3 89.1 74.8 76.7 53.8 58.9
Added cereal, sugar or honey to a bottle 4.3 4.7 16.8 17.2 28.7 29.5
Put baby to bed with a bottle 11.2 7.0 16.1 17.1 21.0 23.3
Gave baby solid foods excluding cereal before 6 months ~ NA NA 44.4 37.3 49.6 54.2
Gave baby juice before 6 months NA NA 30.1 28.9 353 39.7
Average age at first solids (all solid foods included) NA NA NA NA 5.2 4.9 <.05
Average age at first juice NA NA NA NA 5.8 55

VG video group, CG comparison group, NA not applicable

childhood obesity as recommended by the American
Academy of Pediatrics [13]. In the literature there is a
video intervention designed for young African—American
mothers of newborns [16], and a nutrition education pro-
gram for Early Head Start children age 11-36 months in
Michigan, which excluded non-English speaking families
[17]. Interventions in Australia to prevent overweight and
obesity in infancy have also been described [18, 19]. Most
often, however, efforts to prevent early childhood obesity
have focused on children two and over [20-23], when
children may already be overweight or obese.

Our study has several limitations. We used a quasi-
experimental design in which the video and comparison
groups were recruited at different locations. We were not
able to implement a randomized design due to the potential
for informal sharing of the video among women within a
WIC center. We did not restrict enrollment of US born
women at the outset, but small numbers and lack of com-
parability led us to exclude them for this analysis. Second,
because we recruited mothers who had already given birth
and made decisions about breast or formula feeding, it was
too late to have an influence on mothers’ initiation or
duration of breastfeeding. Third, at the 6 month interview,
all the infants were under 1 year of age. There was no
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follow-up past this time to ascertain the long-term effects
of the video intervention on BMI and whether changes in
knowledge and later feeding of complementary foods were
associated with a reduction in overweight and obesity when
the video group children were older. However, because the
video includes chapters for children up to 24 months of
age, we expect that families who received the video will
continue to use it as a resource. In fact, informal follow-up
with the clinics where recruitment took place suggest that
many participants do continue to use the video.

Despite these limitations, the finding that an inexpen-
sively produced video in DVD format was associated with
increased knowledge and more appropriate feeding of
solids in a high-risk, low-income population of Latina
immigrants is encouraging. Given the scarcity of inter-
ventions at birth for families of very young children, and
evidence of substantial overweight and obesity by pre-
school, future attention should be given to educating
mothers and other family caregivers of infants about
healthy, culturally appropriate feeding behaviors.
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