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A Home Visiting Parenting Program 
and Child Obesity: A Randomized Trial
Monica Roosa Ordway, PhD, APRN, PPCNP-BC, a Lois S. Sadler, PhD, RN, FAAN, a, b  
Margaret L. Holland, PhD, MPH, a Arietta Slade, PhD, b Nancy Close, PhD, b Linda C. Mayes, MDb

BACKGROUND: Young children living in historically marginalized families are at risk for 
becoming adolescents with obesity and subsequently adults with increased obesity-related 
morbidities. These risks are particularly acute for Hispanic children. We hypothesized that 
the prevention-focused, socioecological approach of the “Minding the Baby” (MTB) home 
visiting program might decrease the rate of childhood overweight and obesity early in life.
METHODS: This study is a prospective longitudinal cohort study in which we include data 
collected during 2 phases of the MTB randomized controlled trial. First-time, young 
mothers who lived in medically underserved communities were invited to participate in 
the MTB program. Data were collected on demographics, maternal mental health, and 
anthropometrics of 158 children from birth to 2 years.
RESULTS: More children in the intervention group had a healthy BMI at 2 years. The rate  
of obesity was significantly higher (P < .01) in the control group (19.7%) compared with  
the intervention group (3.3%) at this age. Among Hispanic families, children in the  
MTB intervention were less likely to have overweight or obesity (odds ratio = 0.32;  
95% confidence interval: 0.13–0.78).
CONCLUSIONS: Using the MTB program, we significantly lowered the rate of obesity among 
2-year-old children living in low-socioeconomic-status communities. In addition, children 
of Hispanic mothers were less likely to have overweight or obesity at 2 years. Given the 
high and disproportionate national prevalence of Hispanic young children with overweight 
and obesity and the increased costs of obesity-related morbidities, these findings have 
important clinical, research, and policy implications.
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What’s KnOWn On thIs subject: Although overall 
obesity rates have plateaued nationwide, there is a 
widening racial and/or ethnic disparity in childhood 
overweight and obesity, particularly among Hispanic 
children early in life. There are few programs that 
address obesity in this age group.

What thIs stuDy aDDs: Children living in families 
who received a 27-month parenting home visiting 
intervention were significantly less likely to be 
obese at 2 years of life. Hispanic children in the 
intervention families were also less likely to have a 
BMI >85%.
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The current rate of children with  
obesity, 17.4%, 1 remains two-and- 
a-half times higher than it was  
25 years ago.2 Of further concern is  
the trend of widening racial and/or  
ethnic disparities3 –5 in obesity rates.  
The rate of obesity among Hispanic  
and non-Hispanic African American  
children has consistently been  
higher than that of non-Hispanic  
white children.3,  6 In addition, both  
groups are less likely to return  
to normal weight levels, 7 raising  
concern that they will become adults  
with obesity and develop serious 
obesity-related health problems.8, 9  
Despite the fact that more than 
half of children with overweight or 
obesity between 2 and 20 years of 
age develop overweight before the 
age of 2, 10 most obesity prevention 
interventions focus on school-aged 
children and adolescents.11,  12 And 
yet early childhood is a time when 
behaviors are modifiable, physiologic 
development is adaptable, 13, 14 
and interventions are often more 
cost-effective and feasible15; thus, 
interventions that successfully 
reduce rates of obesity are urgently 
needed before the child is 2 years 
old, an age referred to as the “tipping 
point” in obesity prevention.10

To date, most obesity prevention 
interventions in young children have 
been aimed at secondary prevention, 
namely detecting and treating 
preclinical weight changes (eg, 
obesity screening) as they occur16,  17;  
researchers conducting these 
interventions have demonstrated 
only modest effects. By contrast, 
in approaches in which the social 
ecology of a child’s relationship to 
food is addressed (by supporting 
parent-child relationships and 
promoting a healthy family lifestyle 
and diet), a means to primary 
prevention is offered, reducing 
risk (eg, promoting nurturing 
relationships, altering behaviors, 
and addressing multigenerational 
patterns) by targeting the broader 
context of parent-child interactions 

and family systems.18 Home visiting 
programs, many of which are geared 
specifically toward the development 
of secure parent-child relationships 
and healthy family management 
and are well known to have a range 
of health benefits for mother and 
child, 19 may be particularly effective 
in obesity prevention.20 In this 
article, we examine the rates of 
obesity among 2-year-old children 
of mothers who were followed in a 
27-month randomized controlled 
trial (RCT) of a primary prevention 
and home visiting parenting 
intervention: “Minding the Baby” 
(MTB).

We hypothesized that MTB would 
have an impact on the rate of 
childhood overweight and obesity in 
the first 2 years of life (ie, address the 
Healthy People 2020 goal to reduce 
early childhood obesity).21 Because 
the participants in the program 
were predominantly Hispanic, and 
Hispanic children have the highest 
rates of obesity at age 2 years, 1,  3 we 
were also interested in examining 
whether the MTB intervention was a 
protective factor against overweight 
and obesity for Hispanic children at 
the age of 2 years.

MethODs

Mtb

The MTB program focuses on 
multiple aspects of families’ 
socioecological systems (the child’s 
development, primary relationships, 
culture, and community)22,  23 to 
support the health, mental health, 
and development of mothers and 
children living in marginalized 
families.,  24,  25 In this interdisciplinary, 
relationship-based program, we aim 
to develop and enhance parent-child 
attachment and maternal reflective 
functioning (RF) and to promote 
a range of positive parenting 
behaviors.26,  27 RF, the mother’s 
capacity to understand her child’s 
behavior in light of thoughts, feelings, 
and intentions, can be addressed in 

primary care pediatric settings as 
well as more intensive programs28 
and has been linked with higher 
rates of secure attachment and more 
sensitive caregiving.26,  29 – 34

Participants and Design

This study is a prospective 
longitudinal cohort study in which 
we include data collected during 
both phases of the MTB program 
RCT pilot testing from 2002 to 
200832 and an efficacy trial from 
2008 to 2016.24,  25,  33 First-time 
mothers who lived in medically 
underserved communities (where 
most families live at or below the 
poverty level) and received prenatal 
care at 2 inner-city community 
health clinics (CHCs) were invited 
to participate. The communities are 
culturally and ethnically diverse with 
a large population self-reporting as 
Hispanic. Seventy-eight percent of 
the visits took place in participants’ 
homes (versus an alternate place 
of convenience to the mother). In 
both phases of the RCTs, we used a 
2-group experimental design with 
cluster randomization using a sealed 
envelope method to assign group 
status on the basis of due dates 
before recruitment.35 At the first 
CHC, prenatal care was delivered in 
groups (6 groups per year, organized 
according to women’s due dates). 
At the second CHC, women were 
seen individually and clustered 
artificially by matching the due dates 
used at the first CHC so that the 
same randomization scheme could 
be used at both sites. Women in the 
control group received standard 
group prenatal and primary care 
at both CHCs, and women in the 
intervention group received standard 
care in addition to the MTB program; 
hence, research personnel and study 
participants were not blinded to 
treatment. The inclusion criteria 
were (1) English-speaking, (2) 14 
to 25 years of age, (3) having a 
first child, (4) no active drug use, 
(5) no serious mental illness, and 
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(6) no major medical illness in the 
mother. In the current study cohort, 
we included 158 children (92 
intervention and 66 control) from 
both phases of the RCT with complete 
anthropometric data collected at 24 
months of age (see Fig 1). Additional 
details of design, recruitment, and 
retention procedures are available 
in the report on the pilot study 
findings32 and the efficacy trial.36

Procedures

The MTB program provided home 
visiting by a master’s-prepared 
social worker and pediatric nurse 
weekly from the third trimester 
of pregnancy until the child’s first 
birthday and biweekly through 
the child’s second birthday. The 
home visits were typically 1 hour in 
duration, but this varied according 
to the dyad’s life circumstances. The 
clinician pairs were varied between 
families and CHCs to reduce threats 
to internal validity. They received 
weekly supervision and participated 
in team case presentations to ensure 
fidelity. During the 2 phases, there 
were 2 nurses and 5 part-time social 
workers at various points in time. 
Further details on the manualized 
MTB program have been published 
previously.24,  32,  37,  38 Research ethics 
approval was obtained through the 
university and CHCs.

Measures

Main Exposure

The main exposures in this study 
were the group status (intervention 
or control) and race and/or 
ethnicity. At the time of consent, all 
participants were pregnant women 
who self-reported their race and/or 
ethnicity after random assignment.

Potential Covariates

We considered several early life 
risk factors known to be associated 
with childhood obesity as potential 
covariates: maternal mental health, 39  
rapid infant weight gain, 40,  41 
and feeding other than exclusive 

breastfeeding.42 In this study, mothers 
in both groups met with research 
staff to complete questionnaires at 24 
months and a semistructured interview 
prenatally and at 24 months to assess 
maternal mental health, including 
depressive symptoms (Center for 
Epidemiologic Studies Depression 
Scale), 43 parenting stress (Parenting 
Stress Index), 44 posttraumatic stress 
symptoms (Mississippi Scale), 45 and 
maternal RF (Pregnancy Interview and 
Parent Development Interview).46,  47 
Details on the instruments, reliability, 
and validity have been reported 
elsewhere.32 Rapid infant weight gain 
was defined as a change in weight-
for-age z score >0.67 SD on the basis 
of World Health Organization growth 
data (between birth and age 12 
months), which is interpreted clinically 
as crossing centile lines on a growth 
chart.48 Data were collected on weeks 
of exclusive breastfeeding.42,  49

Outcome Measures

The primary outcome is the prevalence 
of overweight (≥85th percentile) or 

obesity (≥95th percentile) in children 
at 2 years, which was assessed by using 
the Centers for Disease Control and 
Prevention reference data, adjusting 
for age and sex (z score).50 Weight and 
height data at birth, 12 months, and 
24 months were collected via medical 
chart review.

Families Without Complete Data

There were 75 families excluded 
from this study because of a 
combination of dropout from MTB 
and incomplete anthropometric 
growth data in the children’s medical 
charts at 24 months. There was no 
difference in the number of families 
in the intervention and control 
groups among those excluded. There 
were no significant differences in 
any demographic variables between 
included and excluded families (see 
Supplemental Table 4).

statistical analysis

We compared demographic 
characteristics, maternal mental 
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FIGuRe 1
MTB combined phase 1 and 2 Consolidated Standards of Reporting Trials flowchart.
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and physical health factors, and 
child health factors by treatment 
group assignment. We then 
created logistic regression models 
predicting child overweight and 
obesity with group status and any 
covariates not equivalent between 
groups. Because a large majority 
of the participants were Hispanic, 
we also examined the Hispanic 
subsample separately. Because of 
the cluster randomization strategy, 
we tested interclass correlations 
(ICCs) to determine if multilevel 
modeling would be appropriate. 
Between the CHCs, the ICCs 
were <0.01 for each model, and 
we determined that multilevel 
modeling was not necessary. 
We considered clustering at the 
prenatal group level, but the groups 
were too small for multilevel 
analysis to be conducted (average 
group size = 1.9; range: 1–5).51 
We compared participant baseline 
characteristics between CHC sites 
and found no significant differences 
between participants in the 2 sites. 
All analyses were intent to treat.

Results

Demographic characteristics

There were no differences between 
treatment groups in maternal age, 
education, marital status, children’s 
gestational age, or sex (see Table 1). 
About one-third of the mothers were 
teenagers and the majority were 
single with a high school education.

Main exposure

The main exposure variable in the 
statistical analysis was group status, 
which was included in the model as 
the independent variable. The overall 
sample was largely Hispanic (68%). 
However, there were significantly 
more Hispanic mothers in the 
intervention compared with the 
control group (P = .02). Therefore, 
mothers’ self-identification as 
Hispanic was included as a covariate 
in the models.

covariates

There were no differences between 
the groups with respect to mothers’ 
self-report of depressive symptoms, 
parenting stress, posttraumatic 
symptoms, or RF when their children 
were 2 years old (Table 1). Hence, 
the maternal mental health variables 
were not included as covariates in 
the statistical models.

There was a significant group 
difference in the children’s weight at 
birth, 12 months, and 24 months. The 
children in the control group gained 

significantly more weight in the  
first 12 months of life (P = .03).  
However, accounting for birth 
weight and the sex of the child, the 
difference between the groups with 
respect to rapid weight gain in the 
first 12 months was not significant. 
Finally, there were no significant 
group differences in the duration of 
exclusive breastfeeding. Both groups 
breastfed for <3 months, which is 
half the amount of time considered 
to be protective against obesity.42,  49 
Birth weight was the only early life 
risk factor found to be statistically 
different between groups and was 
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table 1  Descriptive Statistics

Intervention (n = 
92), % or Mean (SD)

Control (n = 66), % 
or Mean (SD)

Home visits (91 visits planned over 27-mo program) 72 (39) n/a
Maternal demographic characteristics
 Age at consent (y) 19.6 (2.8) 19.4 (2.6)
  Under 19 y old 33.7 33.3
 Education (y) 12.4 (2.9) 13.0 (2.8)
 Race and/or ethnicity
  White 5.4 7.6
  Hispanic and/or Latino* 77.2 59.1
  African American 14.1 33.3
  Native Hawaiian and/or Pacific Islander 1.1 0
 Marital status
  Never married 79.3 94.0
  Cohabitating and/or common law 1.1 0
  Married 8.7 4.5
  Divorced and/or separated 3.3 0
  Engaged 7.6 1.5
Maternal psychopathology
 Depressive symptoms at 24 mo (CESD: Nint = 74;  

Nctr = 63)
11.0 (8.5) 11.4 (7.7)

 Parenting stress at 24 mo (PSI: Nint = 73; Nctr = 63) 65.3 (18.4) 64.1 (16.1)
 Posttraumatic stress symptoms at 24 mo (Nint = 69; 

Nctr = 63)
74.9 (17.8) 75.4 (15.0)

 Pregnancy RF (PI: Nint = 84; Nctr = 65) 3.2 (0.80) 3.2 (0.67)
 Parental RF at 24 mo (PDI: Nint = 74; Nint = 61) 3.7 (0.90) 3.6 (1.2)
Maternal health factors
 History of smoking 33.7 33.3
 No. weeks of exclusive breastfeeding 11.8 (15.4) 11.6 (16.6)
Child characteristics
 Gestational age (wk) 38.5 (2.9) 39.3 (1.5)
 Male 50 58
 Birth wt (g)** 3014.3 (655.8) 3240.8 (436.8)
 Wt at 12 mo (kg)* 9.8 (1.2) 10.6 (1.6)
 Wt gain (kg) from birth to 12 mo** 6.8 (1.1) 7.4 (1.5)
Outcomes
 BMI at 24 mo* 16.8 (1.3) 17.7 (2.3)
 BMI-for-age z score at 24 mo* 0.19 (1.00) 0.68 (1.12)
 Overweight at 24 mo 16.3 13.6
 Obese at 24 mo* 3.3 19.7

CESD, Center for Epidemiologic Studies Depression Scale; Nctr, Control group sample size; Nint, Intervention group sample 
size; n/a, not applicable; PDI, Parental Development Interview; PI, Pregnancy Interview; PSI, Parenting Stress Index.
* P < .01; ** P = .03.



therefore included as a covariate in 
the analysis.

Primary Outcome

There were significantly more  
(P = .03) children in the MTB program 
within the normal BMI range at 2 
years (78.3%) than there were in the 
control group (63.6%). And although 
there were more children in the 
intervention group (16.3%) with 
overweight than in the control group 
(13.6%) at 2 years, the percentage of 
children with obesity at 24 months 
was significantly higher (P < .01) in 
the control group (19.7%) compared 
with the intervention group (3.3%).

In our first logistic regression 
model, we examined the effect of 
the MTB program participation on 
the development of early childhood 
obesity at 2 years (Table 2). The 
results reveal that children in the 
intervention group were 88% less 
likely to have obesity than children 
in the control group, controlling 
for Hispanic ethnicity and birth 
weight (odds ratio [OR] = 0.12; 95% 
confidence interval [CI]: 0.03–0.47). 
When only Hispanic children 
were included, the magnitude 
and significance of the finding 
remained similar (OR = 0.14; 95% CI: 
0.03–0.53).

We then examined the effect of MTB 
participation on the development 
of combined overweight and obese 
weight status at 2 years of age. It 
was indicated in the results that the 
intervention was not associated with 
overweight and obesity when the 
full sample was examined (Table 3). 
However, when only the Hispanic 
children were included, children in 
the intervention group were 68% 
less likely to be overweight or obese 
than children in the control group 
(OR = 0.32; 95% CI: 0.13–0.78).

Post hoc calculations indicated 
that we had >0.95 power to detect 
the ORs estimated for both obesity 
models. For overweight and obesity 
models, the power was 0.73 for 

the Hispanic sample, which had a 
significant finding, but only 0.43 for 
the full sample, which did not; if the 
full sample had the same effect size 
as the Hispanic sample, we would 
have had sufficient power to detect it 
(0.88).

DIscussIOn

In the results of this RCT, we 
suggest that children who received 
services from the MTB program 
were significantly less likely to have 
obesity at 2 years of life compared 
with children in the control group. 
Additionally, children in the 
intervention were significantly 
more likely to have weights in the 
normal range at 2 years. When rates 
of overweight and obesity were 
combined, children in the MTB 
intervention who were Hispanic 

were significantly less likely to 
have overweight and obesity at 2 
years of age. This study took place 
in Connecticut, ranked 12th in the 
nation for the highest obesity rates 
among low-income children.52 
The 3.3% rate of obesity for MTB 
participants was considerably lower 
than the state average (15.3%) and 
below the Healthy People 2020 
goal (Nutrition and Weight Status 
objective 10) of a 9.4% obesity rate 
among 2- to 5-year-old children.21

Given our previous success in 
promoting a range of positive health 
outcomes in a largely Hispanic 
sample, 32,  53 we hypothesized that 
MTB’s socioecological approach to 
enhance parent-child relationships 
and support family management in 
the first 2 years of life might lower 
the rate of overweight and obesity 
among children in the intervention 
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table 2  Logistic Regression Models Predicting Obesity at 24 Months

Full Sample (n = 158) Hispanic Only (n = 110)

OR (95% CI) OR (95% CI)

Treatment arma

 Control group Reference Reference
 Home visiting group 0.12 (0.03–0.47)* 0.14 (0.03–0.53)*

Ethnicityb

 Non-Hispanic Reference n/a
 Hispanic 2.96 (0.75–11.6) n/a
Birth wtc 1.43 (0.80–2.53) 1.24 (0.67–2.28)

n/a, not available.
a Assignment to the intervention group receiving MTB home visitation versus the control group.
b Self-reported Hispanic ethnicity.
c Birth wt from medical records, converted to z scores on the basis of national growth chart data from the Centers for 
Disease Control and Prevention and included as a continuous variable.
* P < .05.

table 3  Logistic Regression Models Predicting Overweight and Obesity at 24 Months

Full Sample (n = 158) Hispanic Only (n = 110)

OR (95% CI) OR (95% CI)

Treatment arma

 Control group Reference Reference
 Home visiting group 0.52 (0.24–1.11) 0.32 (0.13–0.78)*

Ethnicityb

 Non-Hispanic Reference n/a
 Hispanic 1.10 (0.48–2.50) n/a
Birth wtc 1.26 (0.91–1.74) 1.39 (0.90–2.16)

n/a, not available.
a Assignment to the intervention group receiving MTB home visitation versus the control group.
b Self-reported Hispanic ethnicity.
c Birth wt from medical records, converted to z scores on the basis of national growth chart data from the Centers for 
Disease Control and Prevention and included as a continuous variable.
* P < .05.



group. Our findings support this 
hypothesis. But we also raise a 
critical question: What elements 
of the MTB intervention might 
have contributed to the greater 
likelihood of normal weight and the 
diminished likelihood of obesity in 
our intervention group? Given that 
secondary prevention programs 
have been relatively unsuccessful 
in lowering rates of obesity, 17,  54 we 
believe that MTB’s comprehensive 
approach and primary-prevention 
design likely contributed to its 
success in this area. By focusing 
broadly on attachment, health, 
mental health, parenting, and life 
course outcomes, we aimed to 
prevent difficulties rather than 
interrupt them once begun. Home 
visitors in the MTB program focused 
generally on the development of 
a secure attachment relationship 
between mother and child, one in 
which the child felt safe both in 
seeking comfort and in exploring 
the world. They also encouraged 
mothers to be curious about their 
child’s feelings, thoughts, and needs. 
Although obesity prevention was 
not a primary aim, the clinicians 
continually worked with mothers 
to recognize children’s hunger 
cues and to take time to pause and 
engage with their children during 
feedings. They also regularly 
addressed issues commonly related 
to obesity prevention in young 
children (eg, sleep, early introduction 
of solids, etc), and would often 
discuss nutrition, food preparation, 
and choices. Finally, they made 
every effort to understand the 
socioecological influences on feeding 
practices, used family-centered 
approaches to address the mothers’ 
fears and beliefs about food, and 
made efforts to consider, and in 
some cases “soften, ” cultural and 
community influences. For example, 
clinicians remained sensitive to  
the fact that in Hispanic families, a 
“well-fed” baby may be considered  
a sign of good nurturing and success 
as a parent.55,  56

Our findings dovetail with recent 
work by Taveras et al, 13 in which 
a number of modifiable prenatal 
and early childhood risk factors 
were linked to racial and/or ethnic 
disparities in childhood rates of 
overweight and obesity. These 
include the following: rapid infant 
weight gain, feeding other than 
exclusive breastfeeding, early 
introduction of solids, insufficient 
sleep, presence of a television in 
the bedroom, and intake of sugar-
sweetened beverages and fast-food.13 
The MTB curriculum57 embeds 
education on these factors within 
the framework of the program. We 
hypothesize that the ongoing “whole 
family” focus on healthy patterns 
of eating, sleeping, and general 
wellness within a relationship-based 
intervention had a significant impact 
on BMI outcomes.

Strengths of our study include the 
use of prospective data collected 
prenatally through age 2 years in 
a program that was guided by the 
socioecological framework of the 
MTB program. Given that rates of 
obesity are particularly problematic 
in Hispanic families, we were 
also fortunate in having a largely 
Hispanic sample. At the same time, 
the sample’s relative homogeneity 
limits the generalizability of our 
findings to non-Hispanic African 
American and non-Hispanic white 
families. The generalizability of our 
findings is also limited by the fact 
that despite an attrition rate (21%) 
lower than in similar studies, 58 
there were incomplete growth data 
in the children’s medical records 
in both groups. Future analyses 
should include the effect of family-
centered home visiting on other 
diverse ethnicities known to have 
disparate rates of obesity as well 
as an examination of the impact 
of cultural differences (language 
spoken in the home, specific cultural 
identity) within Hispanic homes. 
Finally, we did not collect data on 
other obesity risk factors (namely, 

gestational weight gain, the timing of 
the introduction of solids, and sleep 
patterns).

The MTB intervention is an intensive 
intervention that has been reviewed 
by the US Department of Health 
and Human Services and listed as 
1 of 19 home visiting programs to 
demonstrate effectiveness and is 
therefore eligible for funding from 
the Health Resources and Services 
Administration’s Maternal, Infant, 
and Early Childhood Home Visiting 
Program state funding. Because the 
intensity of the program may be a 
limitation to addressing obesity on 
a large scale, further examination 
of the mechanisms that contributed 
to the results in this study are 
needed. Cohort effects were limited, 
as evidenced by the low ICC and 
absence of any major historical or 
community events that would have 
affected the results. Additionally, we 
built strong relationships with our 
community partners at the CHCs to 
determine that there was consistency 
in terms of the socioeconomic 
makeup and health care protocols at 
both CHCs before recruitment.

cOnclusIOns

Young children living in low-income 
and ethnic-minority communities 
are at risk for having obesity in 
adolescence7,  41 and subsequently  
in adulthood, with increased  
obesity-related morbidities. These 
risks are particularly acute for 
Hispanic children. The reasons for 
the disparity between poor and/or  
minority children and their more 
privileged peers are complex and 
likely include influences of culture, 
poverty, community access to healthy 
food options, food insecurity, and 
the like. Nevertheless, considering 
the growing population of Hispanic 
children (predicted to be 1 in 3 
children by 2030), addressing this 
health disparity will help ensure the 
well-being of numerous individuals 
and families and curtail the 
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ever-rising US health care spending59 
on obesity-related morbidities.60, 61

Recently, in the White House 
Task Force Report, “Solving the 
Problem of Childhood Obesity 
Within a Generation, ” 62 as well 
as in 2 subsequent Institute of 
Medicine reports, 63,  64 the need for 
interventions early in life to prevent 
obesity has been emphasized. On 
the basis of our findings, we suggest 
that home visiting programs that 
focus on the whole child and on the 
early mother-child relationship using 

a socioecological approach may 
be in the best position to build the 
foundation for healthy development. 
Much more empirical evidence is 
required to confirm this hypothesis, 
but with our results, we suggest 
that this approach may be highly 
beneficial in lowering rates of obesity 
in at-risk populations.
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