
Dietary Intake in a Randomized-Controlled Pilot of NOURISH: A
Parent Intervention for Overweight Children

Melanie K. Bean, PhDa,b, Diane Baer Wilson, EdD, RDc,d, Laura M. Thornton, PhDe, Nichole
Kelly, MSb, and Suzanne E. Mazzeo, PhDb,a

aDepartment of Pediatrics, Children’s Hospital of Richmond at Virginia Commonwealth University,
PO Box 980140, Richmond, VA, 23298-0140, USA
bDepartment of Psychology, Virginia Commonwealth University, PO Box 842018, Richmond, VA,
23284-2018, USA
c,dDepartment of Internal Medicine and the Massey Cancer Center, PO Box 980306, Richmond,
VA, 23298-0306, USA
eDepartment of Psychiatry, University of North Carolina at Chapel Hill, 101 Manning Road, CB
#7160, Chapel Hill, NC, 27599-7160 USA

Abstract
Objective—NOURISH is a community-based treatment program for parents of overweight and
obese children (ages 6–11, BMI ≥ 85th percentile). This study examined the impact of NOURISH
on child and parent dietary intake, secondary trial outcomes.

Methods—In Virginia from 2008–2009, this randomized controlled pilot was implemented and
dietary assessment of parents and children conducted at baseline, post-test, and 6-month follow-
up. Parents (85% female, 62% African American, mean BMI=34.1±9.1) were randomized into
intervention (n=46) or control (n=50) groups. Children’s (mean age=8.6±1.5) mean BMI
percentile was 98.1±2.6. Parents completed 24-hour dietary records for themselves and their
child(ren). Repeated measures analyses assessed treatment effects over time. T-tests evaluated
within-group changes from baseline to post-test and to follow-up, using a modified intent-to-treat
approach.

Results—Both groups reported significant dietary changes, with few treatment effects found. For
parents in NOURISH, significant improvements were found in intakes of total kilocalories/day,
grams/day of carbohydrates and sugar, and percent calories from protein (p<0.05). Among control
group children, significant improvements in total kilocalories/day and grams/day of carbohydrates
and sugar were found (p<0.05).

Conclusions—Among parents who self-select into a childhood obesity program, minimal
intervention can elicit short-term dietary changes comparable to those of a structured intervention.
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Introduction
Over one-third of U.S. children are overweight or obese, with higher rates among African
Americans (AAs; Ogden et al., 2012). Interventions are urgently needed to reduce the
significant consequences of pediatric obesity, and prevent adult morbidity (Whitaker et al.,
1997).

Parent involvement in pediatric obesity treatment results in improved weight outcomes
(Collins et al., 2011; Kitzmann et al., 2010). Compared to family-based interventions,
parent-only interventions yield greater reductions in childhood overweight and are more
cost-effective (Golan et al., 2006; Janicke et al., 2009). However, previous studies of parent-
only interventions targeted predominately White families, and may not generalize to AAs.
Interventions that address the cultural and pragmatic needs of AA families are needed
(Koplan et al., 2005). Towards that end, we developed and demonstrated the feasibility of
NOURISH (Nourishing Our Understanding of Role-modeling to Increase Support and
Health), a parent-only intervention for overweight children, culturally tailored to AA
families (Mazzeo et al., 2008; Mazzeo et al., 2012).

Grounded in Social Cognitive Theory (Bandura, 1986), NOURISH provides intensive parent
skills training, emphasizing role modeling of positive health behaviors to foster healthy
eating and exercise in children. Despite the importance of diet in the development and
maintenance of obesity, dietary intake is rarely reported in pediatric obesity interventions
(Collins et al., 2006). We thus examined dietary changes, hypothesizing that NOURISH
participants and their children would demonstrate greater improvements in dietary intake
compared to controls.

Methods
From 2008–2009 in Virginia, a randomized controlled trial of NOURISH was implemented
in five waves of ~22 participants each (see Mazzeo et al., 2012 for intervention details).
NOURISH focused on parenting skills and role-modeling to improve family-based health
behaviors. Specific strategies to enhance nutrition were integrated throughout the group-
based intervention, including those focused on label reading, reducing sugar-sweetened
beverages and increasing fruit and vegetable intake, and portion control. In the control
group, an independent interventionist moderated a single group session addressing the roles
of diet and exercise in pediatric overweight. Control parents were mailed publicly available
brochures on pediatric overweight on two occasions. Procedures were approved by the
Institutional Review Board.

Participants
Parents living with their child ages 6–11 with a BMI ≥ 85th percentile (CDC, 2000) were
eligible. Parents who were pregnant, non-English-speaking, unable to exercise or participate
in a group were excluded, as were parents of children with an underlying medical etiology
of obesity (e.g., Prader-Willi Syndrome).
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Measures
Assessments were completed at baseline, post-test (immediately following the intervention),
and 6-month follow-up. Parents were mailed handouts to assist with their completion of 24-
hour food records for themselves and their child(ren) at each time point; handouts included
information and pictures to help parents estimate portions. Parent-reported intake is more
valid than self-report for young children, with demonstrated convergence with observational
methods (Samet and Alberg, 1998). Trained interventionists interviewed families to review
records, with prompts and food pictures, similar to a dietary recall. Nutrition Data System
Software (Feskanich et al., 1989) analyzed dietary intake.

Data Analyses
Analyses were conducted using SAS version 9.2 (2004). Participants who indicated their
ethnicity/race as something other than AA or White were excluded from analyses, as the
number of families (n=3) was too low for meaningful comparisons. Groups were compared
on demographics at baseline using chi-square analyses and t-tests. Two-group repeated
measures analyses of variance using PROC MIXED assessed group differences on dietary
measures over time. Models adjusted for parent’s ethnicity/race (despite randomization,
more AAs were in the intervention). Paired sample t-tests evaluated changes in diet from
baseline to post-test and baseline to follow-up by treatment group. All models were applied
using modified intention-to-treat where participants were included if they provided data at
baseline and post-test; the last observation was carried forward for those who completed
post-testing but not follow-up (e.g. Farnier et al., 2005).

Results
Table 1 displays baseline participant characteristics by group. Sixty parents (69.0%)
completed post-testing; 31 (35.6%) completed 6-month follow-up. Parents who completed
post-testing had higher education and income (p<0.05) than those who completed only
baseline.

Repeated measures analyses (not shown) showed treatment*time interactions for child fiber
and parent protein intake. Over time, control children consumed less fiber (grams/day)
whereas intervention children had an increase in fiber intake from baseline to follow-up
(p<0.04). Intervention parents consumed a greater percentage of calories from protein
(p<0.01) and greater total protein (grams/day; p<0.05) over time than controls. No other
interactions were observed. Thus, overall, few treatment effects were found.

Table 2 presents parent and child dietary intake at each time point by group. In the
intervention group, dietary improvements maintained from post-test to follow-up were found
for parents’ percent calories from protein, total carbohydrates (grams/day), total sugar
(grams/day), and added sugar (grams/day); improvements in total calories (kilocalories/day)
were found from baseline to post-test only. For control children; improvements maintained
from post-test to follow-up were found for total energy (kilocalories/day) and total
carbohydrates (grams/day); improvements in total and added sugar (grams/day) were found
from baseline to follow-up only.

Discussion
Few differences in dietary intake between intervention and control groups were found at
post-test or 6-month follow-up. However, a time effect was present, such that both groups
demonstrated improvements in intake. Although unexpected, this finding is similar to
Burrows et al. (2008), in which a parent group receiving minimal dietary education had
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comparable dietary changes to both a structured parent intervention group and a group
targeting parents and children together.

Parents in NOURISH reported making dietary changes themselves, without concomitant
changes in child intake. Control parents enrolled in the study seeking help for their children,
but did not participate in a structured parent intervention or receive messages about the
importance of role modeling healthy behaviors. Instead, information these parents received
focused on the role of their child’s diet in obesity. The finding that dietary improvements
were generally found in intervention parents (who were targeted as agents of change) and
control group children might reflect the interventions’ different foci. Furthermore, greater
attention to dietary intake may have resulted in reporting bias for intervention parents.
Parental overweight, eating behaviors, and attitudes are related to childhood overweight
(Birch and Fisher, 1998). Thus, the lack of parental change in controls and the positive
parental changes in NOURISH, might indicate potential longer-term benefits for treatment
group families. In addition, given the complex environments in which many children live
(e.g., multiple caregivers/households), targeting additional caregivers may be needed to
improve outcomes.

The control group included an in-person session about childhood obesity. Moderators noted
that parents had numerous questions about nutrition that extended beyond the intended
scope of this educational session. The group format may have provided social support for
treatment-seeking parents and facilitated change. It is unknown if control parents sought out
additional resources or implemented strategies to improve their children’s eating. Although
this session was much less intensive than NOURISH, it might have stimulated parents to
make dietary changes for their children. In the currently ongoing R01 version of this
intervention (NOURISH+), we have made changes to the intervention group to enhance the
likelihood of positive dietary changes (e.g., individual sessions with a dietitian, grocery store
tours, cooking classes).

Limitations include use of self-reported diet, and high, although comparable attrition
(Skelton and Beech, 2010). Further, NOURISH was powered to detect the primary outcome
of BMI percentile, thus we were underpowered to detect some dietary changes. Strengths are
the examination of dietary intake in an innovative, parent-only pediatric obesity program,
targeting AA families.

Conclusions
Despite few treatment effects, the positive dietary changes elicited in both treatment
(parents) and control (children) groups suggest that, for parents who self-select into an
obesity treatment program for their children, minimal intervention may be beneficial.
However, more a more specific and intensive intervention is likely needed to meet dietary
guidelines (USDA, 2011).

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Table 1

Baseline characteristics of NOURISH participants by group and results comparing groups on each variable

Variable Intervention
nfamily = 41
nparent = 41
nchild = 44

n (%)

Control
nfamily = 40
nparent = 46
nchild = 44

n (%) p-value

Female

  Parent 38 (92.7) 36 (78.3) 0.06

  Child 30 (68.2) 28 (63.6)

Parent Race

  African American 30 (73.2) 23 (50.0) 0.03

  Caucasian 11 (26.8) 23 (50.0)

Child Race

  African American 33 (75.0) 24 (54.5) 0.045

  Caucasian 11 (25.0) 20 (45.4)

Married/Partnered 18 (45.0) 22 (47.8) 0.80

Household Income < $35,000 16 (39.0) 19 (42.2) 0.77

Parent Education ≤ High school 7 (17.5) 10 (23.3) 0.52

Mean (SD) Mean (SD) t-value (p-
value)

Parent Age 39.4 (6.8) 40.7 (7.9) −0.77 (0.45)

Child Age 8.7 (1.5) 8.5 (1.5) 0.36 (0.72)

Parent BMIa kg/m2 34.6 (9.2) 33.4 (8.6) 0.64 (0.53)

Child BMIa Percentile 98.2 (2.8) 97.8 (2.6) 0.68 (0.50)

Note:

a
BMI=Body Mass Index; The NOURISH pilot was conducted from 2008–2009 in Richmond, VA
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