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The purpose of this study was to test the Let's Go 5-2-1-0 program delivered through motivational
interviewing by nurses with 4–18 year-old overweight children and parents in primary care (PC). A
quasi-experimental design allocated 60 control families to standard clinical care (SCC) and 70 families
to SCC plus the 5-2-1-0 intervention. Drop-out rates were 9 and 35% at 6 months and 25 and 41% at
12 months, respectively for control and intervention participants. BMI percentile trended (p = .057)
toward decline (M change = −3.0 versus −1.5) for intervention children at 6-months (n = 52 control,
44 intervention), and nonsignificantly (p = 0.14) for both groups (43 control, 40 intervention) at
12 months (controls −1.9, intervention −4.6). Intervention effects were found for self-reported daily
fruit/vegetable consumption, physical activity, and screen time. Satisfaction was high. Further study of
the PC nursing intervention is warranted.
© 2013 Elsevier Inc. All rights reserved.
DATA PUBLISHED IN 2010 suggest that 31.7% of
children 2–19 years-old are overweight, defined as above
the 85th percentile for body mass index (BMI) with 16.9%
above the 95th percentile (Ogden, Carroll, Curtin, Lamb, &
Flegal, 2010). Overweight is associated with considerable
health problems and is an important early risk factor for adult
morbidity and mortality. Diseases previously seen primarily
in adults such as diabetes, hypertension, heart disease,
hyperlipidemia, reproductive problems, asthma and sleep
disorders are now being observed with overweight children
(Lobstein, Baur, & Uauy, 2004). Pediatric primary care
providers, who usually have limited time, are often ill
equipped to approach these health concerns, and many times
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do not have meaningful resource options for child and parent
referrals (Dorsey, Wells, Krumholz, & Concato, 2005; Talmi
& Fazio, 2012). Alternative primary care models are thus
needed that leverage existing resources, bring appropriate
training for providers, and offer children and parents
meaningful interventions. The present study evaluated the
feasibility and outcomes of an innovative primary care model
for addressing childhood obesity using a registered nurse
(RN) to deliver health habits messages through motivational
interviewing (MI) with 4–18 year old overweight children
and their parents presenting for a scheduled well-child visit.
Background

Factors contributing to overweight and obesity are
complex and often oversimplified (McAllister et al., 2009).
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Nonetheless, there are identified behavioral components
associated with obesity that providers can target such as
adequate physical activity, limiting screen time, eating fruits
and vegetables, and limiting soft drink consumption.
Moreover, recommendations from the American Academy
of Pediatrics (AAP) for health providers include discussing
health habits, not body habitus, as part of efforts to control
obesity (Krebs et al., 2003, reaffirmed 2006). The research
on such approaches or treatment and prevention approaches
based in primary care are limited (Kamath et al., 2008;
McGovern et al., 2008; Waters, Swinburn, Seidell, & Uauy,
2010; Whitlock, O'Connor, Williams, Beil, & Lutz, 2010).

One approach that appears promising as a primary care
strategy for helping children and parents with adopting
positive health habits is motivational interviewing (Ritchie,
Crawford, Hoelscher, & Sothern, 2006). Motivational
interviewing (MI) has its roots in addictions therapies and
was initially developed for problem drinking by William
Miller (Miller, 1983). Drawing from the transtheoretical
framework and stages of change theory, it is a client-
centered, directive method for enhancing intrinsic motivation
to change select behavior by exploring and resolving
ambivalence (Miller & Rollnick, 2002).

A systematic review of the effects of MI for pediatric
obesity was conducted by Resnicow, Davis, and Rollnick
(2006). They concluded that MI might be feasible with
children and adolescents, yet the data were insufficient to
determine efficacy as a behavioral strategy for prevention or
treatment of pediatric obesity. Suarez and Mullins (2008)
found similar conclusions in a systematic review of outcome
studies of health behavior change interventions using MI
with pediatric populations. They remarked that MI aimed at
affecting a variety of clinical health conditions appears
feasible as a stand-alone or adjunctive treatment, however
too few quality studies had yet been conducted.

Schwartz et al. (2007) examined whether pediatricians and
dietitians would implement an office-based obesity prevention
program using motivational interviewing as the primary
intervention for children at the 85–95th BMI percentile or
had one parent with a BMI of 30 or greater. Using a
nonrandomized design, 15 pediatricians from 15 different
pediatric practices were recruited to participate in the study and
assigned to one of three groups with five clinics per group:
control group (standard care), minimal intervention (one
pediatrician visit only), or intensive intervention (one pediatri-
cian and one dietician visit). Five dieticians from their
respective practices participated in the intensive intervention
group only. Children and their parentswere enrolled at each site
into their respective groups: control group (n = 21), minimal
intervention (n = 30), and intensive intervention (n = 30).
Nonsignificant decreases in BMI at 6-month follow-up were
found for all three groups with the lowest change in the control
group and the greatest change in the intensive dose group.
Parent satisfaction was high. They concluded that MI looks
promising for primary care settings but needs further study
given the small sample and method and dosage limitations.
Another group launched a larger multi-site approach to
examine if providers would adopt MI into their practices
(Polacsek et al., 2009). These researchers and clinicians
incorporated MI as a strategy for delivering the Let's Go 5-2-
1-0 Program, formerly known as the Keep Me Healthy 5-2-
1-0 Program. This program was developed as part of the
Promoting Healthy Habits for Life Maine Youth Overweight
Collaborative (MYOC) located in Maine and includes four
primary health habit targets “5-2-1-0” (Figure 1) that help
children and parents focus on a behavior change they are
ready to make.

A framework and a toolkit were developed to assist
providers in helping patients adopt healthy behaviors. The 5-
2-1-0 program was initially evaluated through an experi-
mental field trial in 12 urban and rural pediatric practices in
Maine. Findings indicated improvements in provider prac-
tices and suggested promise for the 5-2-1-0 as an
intervention for addressing overweight risk among children
and youth in pediatric primary care (Polacsek et al., 2009).
The Centers for Disease Control and Prevention (CDC)
highlights the 5-2-1-0 program as one effective strategy for
addressing overweight in young patients (CDC, 2011).

Published child outcomes from the Let's Go 5-2-1-
0 program are limited but growing. The widespread adoption
efforts in the Portland, MA area have been evaluated through
parent telephone screens, school surveys, and chart reviews
in health clinics. A 2011 report (Let's Go, 2011) indicates
that between 2007 and 2011, the number of parents able to
correctly identify all four 5-2-1-0 recommendations in-
creased by 34%, child's adherence to the “5” (five daily
servings of fruits and vegetables) increased by 63%, and
child's adherence to “2” (2 hours or less of daily recreational
screen time) increased by 18%. A review of patient charts for
height and weight showed the prevalence of overweight and
obesity among children decreased non-significantly from
33% in 2006 to 31% in 2009, and the proportion of 3–5 year
old females who were overweight and obese declined
significantly from 31% in 2006 to 25% in 2009. Similar
findings were reported by Tucker et al. (2011) who studied
the Let's Go approach with fourth to fifth graders and found
significant effects on objectively measured child physical
activity levels and self-reported health habits (5-2-1-0 targets)
following a 4-month intervention delivered by nursing
students at the school setting.

The duration (dosage) of the program needed for positive
outcomes is not yet known and a gap remains in this area for
many behavioral health interventions (Daniels, Jacobson,
McCrindle, Eckel, & Sanner, 2009). However, others have
reported that it appears a 4–6 month time for behavioral
interventions is needed for positive outcomes (Cowburn,
Hillsdon, & Hankey, 1997; Oude Luttikhuis et al., 2009).

This paper reports findings of a study that evaluated the
feasibility and BMI and healthy habits outcomes of a primary
care intervention that leveraged the RN role to deliver the 5-
2-1-0 health habits messages through MI over 6 months with
4–18 year old overweight (BMI = 85–95th percentile)



5 = Eat at least five servings of fruits and vegetables a day. 

2 = Limit TV or computer use (not related to school) to two hours or less a day. 

1 = Get one hour or more of physical activity every day. 

0 = Drink less sugar. Try water and low fat milk instead of soda and drinks with lots of sugar.

Figure 1 5-2-1-0 Let's Go key messages.
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children and their parents. Study aims were to (a) compare
change in BMI percentile and self-reported health habits of
children and parents between those who received standard
care (SC) and those who received SC plus the MI
intervention, and (b) describe parent, child and provider
satisfaction with the MI intervention.
Method

Design

This quasi-experimental study evaluated feasibility and
logistics of implementing an RN delivered MI intervention in
well-child care, and estimated preliminary effects of the
intervention. The study involved two phases. Phase 1
included enrollment of control participants, development of
a standardized protocol for the brief MI intervention, and
training and practice for the RNs who delivered the MI
intervention in phase 2. Phase 2 involved enrollment of
intervention participants and delivery of the 5-2-1-0 inter-
vention. Parents and children in phase 1 received SC, while
parents and children in phase 2 received SC plus a structured
MI intervention integrating 5-2-1-0 delivered by an RN.
Random assignment was waived to avoid contamination of
groups once the intervention was introduced.

Setting and Sample

Children and their parents were recruited from a
Midwestern pediatric community practice in an academic
medical center. To be eligible for the study, children had to
be 4–18 year olds, at the 85–95th BMI percentile, and
presenting for a well-child visit. Children with significant
co-morbidities and those presenting for acute care concerns
were excluded to reduce confounding factors and to avoid
interference with treating acute problems. Additional
exclusion criteria included: (1) taking any type of birth
control including Depo Provera injections, oral steroids,
seizure medications, antidepressants, or medications that
affect appetite; (2) pregnancy at time of enrollment or
during the study; (3) a diagnosis of any mental health
problems (Autism, ADHD, MR etc.); (4) following any
special diets; and (5) non-English speaking or significant
language barriers.
Power Estimate
To evaluate preliminary effects, a power analysis was

conducted using BMI percentile as the primary endpoint to
estimate sample size. Estimates in published studies have
reported large standard deviations for BMI making the
sample sizes needed for detecting effects very large. Thus, a
narrower group of participants, those whose BMI fell
between the 85th and 95th percentile, was chosen to limit
the overall standard deviation. A sample size of 51
participants in each group provided 80% power to detect a
mean difference between groups of 2.5 percentage points
and a standard deviation of 5.0 percentage points based on a
one-tailed test with alpha set at 0.05. To account for
expected attrition, 60 control and 70 intervention partici-
pants were enrolled.

Variables and Measures

BMI, BMI percentile and healthy habits were the primary
variables of interest in terms of preliminary intervention
effects. BMI percentile was determined using CDC growth
charts that plot BMI along age and gender specific
developmental percentiles. In this study, BMI percentile
was auto-calculated within the electronic medical record.

Healthy habits were measured by the age specific Healthy
Habits Survey, developed by the Maine Youth Overweight
Collaborative (Maine Center for Public Health, 2012;
Polacsek et al., 2009). This survey, designed specifically
for the 5-2-1-0 Program, is a 10-item measure of health
habits related to nutrition, screen time, physical activity, and
family eating patterns. Six items ask respondents to rate
frequency to which they consume or engage in the item, two
items are yes/no responses, and two include multiple choice
response options. There are two versions of this survey that
are the same content but worded for who is completing the
survey, based on the age and development of the child. The
Ages 2–9 version is worded for parents to complete for the
child and the Ages 10–18 version is worded for self-
completion by the child. These versions were used
accordingly in this study, with parents completing if children
were under 10, and children completing alone or with parents
if over age 9. There is no composite score for this measure;
rather each item is evaluated separately. No psychometric
data are available for this measure.

Satisfaction with the approach was measured using
researcher developed evaluation surveys designed to be
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completed by intervention children/parents and providers.
Children and parents were asked to complete the survey at
the 6-month visit when the intervention ended, to rate the
overall program and the different strategies for engaging
them. The 12-month follow-up survey was also administered
to participants, to gather more comprehensive feedback
about overall satisfaction with the program and perceived
benefits over time. The 6-month provider survey asked
providers to rate their overall opinion of the program, the
enrollment process, and the impact of the program on patient
flow. As these tools were developed for this study, no
psychometric data were available.

Standard Clinical Care

Both groups were offered SC during their well-child visit.
SC included providing a print out and review of BMI and
BMI percentile. This outlines where the child stands
compared to other children of the same gender, age, height
and weight. Standard hand-outs related to healthy weight and
management were provided by the clinical staff, either RN or
provider, and referrals were made as needed for children in
the overweight and obese BMI categories. Referrals primarily
were for dietary or endocrinology evaluations as part of SC.

Motivational Interviewing Intervention

The intervention was modeled after the Let's Go 5-2-1-
0 Program. This program was developed around the four
specific key messages (Figure 1) that are delivered using
motivational interviewing (MI) techniques. As part of MI
principles, readiness to change is viewed not as a patient trait,
but a fluctuating product of interpersonal interaction. The
therapeutic relationship is viewed as a partnership whereby
the interventionist does not prescribe specific methods or
techniques and patients are responsible for their progress.
Interventionist strategies include the following:

• expressing acceptance and affirmation;
• eliciting and selectively reinforcing the client's own self
motivational statements of problem recognition, concern,
desire and intention to change, and ability to change;

• monitoring the client's degree of readiness to change;
• ensuring that resistance is not generated by jumping ahead
of the client; and

• affirming the client's freedom of choice and self-direction.

Training began by having the three interventionists attend a
3-day MI workshop offered offsite by an MI expert. On-site
training was then provided to all study team members by the
same MI expert, who was a PhD prepared child psychologist
with substantial training and experience along with certifica-
tion as a MI trainer. The onsite training including didactic
content, practice scenarios, and guidance in development of the
brief MI intervention protocol. The Let's Go 5-2-1-0 Program
was used as the foundation for the protocol, with specific
materials and parent handouts. For example, the Healthy
Lifestyle Goal SettingWorksheet asked participants to select a
focus among the 5-2-1-0 target areas, and the Readiness Ruler
asked participants to rate on a 1–10 scale their readiness to
make changes according to their selected focus and goal
created for the focus. Standardized program handouts for
parents and children included strategies to meet goals for the
selected target area. Cue cards were developed for each
intervention session to guide the interventionist to be consistent
in delivery with all families. Three RN interventionists, all
clinical staff, were trained to offer the intervention. However,
due to other clinical demands, only one RN provided N 90% of
the intervention. The other two were pulled away from the
project after the initial 1–2 months of enrolling given other
clinical demands and need to maximize existing resources.

Study Procedures

Human Subjects Protection
Review and approval of human subjects research were

received from the Institutional Review Board (IRB) prior to
launching any study aspects. Based on the agency IRB
policies, children under 8 years old were not required to
provide written assent; children 8–12 years of age provided
assent on a signed assent form alongwith signed consent from
parents; and children over 12 provided written assent by co-
signing the consent form with their parents. Assent involved
explaining to the children in very simple terms what the study
included and what was expected of them. The choice to not
participate without anyone being mad was made clear, with
the study member signing the assent form indicating the child
had given their assent to participate in the study.

Phase 1 Procedures
Phase 1 was launched and eligible control participants

were enrolled in the study. Recruitment of participants
occurred through involvement of the clinical staff. When a
child and parent presented for a well-child visit, they were
assessed for meeting study eligibility criteria by clinical staff.
If eligible, the parent was asked if they would be interested in
learning about the study and if so, a flag was noted on the
room door and a study nurse or assigned study coordinator
was paged. This study team member then approached the
child and parent to discuss the study and enroll the family as
appropriate. Parents were consented and children assented,
and data were collected by the study member on child BMI,
demographics, and health habits. As part of SC at this
pediatric primary care practice, control participants were
offered a review of their BMI and BMI percentile, standard
hand-outs related to healthy weight management, and
referrals as needed. Data collected at baseline were collected
again 6 and 12 months later at the clinic by the study
coordinator assigned to the study. Participants were offered a
pedometer, water bottle, timer, or jump rope along with
parking passes as incentives for returning for the follow up
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visits. During this phase the intervention was also established
into a study protocol and the interventionists were trained in
the protocol.

Phase 2 Procedures
Phase 2 was launched after control participant accrual was

met and the intervention protocol was established and piloted
with a non-study patient including the follow-up telephone
sessions. Intervention parents and children were enrolled
using the procedures established for control participants with
the study coordinator or study nurse collecting data and the
study nurse implementing the MI intervention. After data
were collected, the first MI intervention session was
delivered the same day or within the next week by the RN
interventionist using the MI approach, techniques and skills
described above. During the first MI session (~30 minutes)
participants completed the Readiness Ruler and Healthy
Lifestyle Goal Setting Worksheet described earlier. They
then discussed strategies for working on the goal selected,
reviewed the weekly phone follow-up regimen for the next
4 weeks, and scheduled the next onsite visit that occurred
about 1 month later. After the second onsite MI session,
periodic phone sessions were scheduled with the frequency
agreed upon by the parent, child and interventionist.

The telephone sessions were structured to review goals,
problem solve barriers, and discuss strategies for meeting
established goals. The MI skills used in the onsite sessions
were used in the telephone sessions. Other tools to identify
individualized strategies included handouts created by the 5-
2-1-0 Program. The interventionist consulted with a clinical
dietician when dietary/nutrition issues extended beyond the
scope of the RN practice. Other Web sites were used as
appropriate to provide additional ideas (e.g., the CDC Web
site) for parents and children.

Six and 12 months after enrollment, BMI and health
habits data were again collected by the study staff.
Additionally, an evaluation survey was completed by
intervention participants (parents and child if appropriate)
at both follow-up visits. At the 6-month visit, the data were
first collected and a booster MI session was then provided by
the interventionist; and referrals for further services were
made as indicated. As with control participants, intervention
participants were offered pedometers, water bottles, jump
ropes, and parking passes as incentives for returning for the
follow up appointments and assessments. Providers were
also asked to evaluate their satisfaction with the program
6 months after the intervention participants were enrolled.

Weekly study team meetings were held to evaluate
progress and trouble shoot study issues. To promote and
evaluate intervention fidelity, MI sessions were recorded
(with parent consent) and select sessions were reviewed by
the study team members and the MI trainer with feedback
provided to the interventionist on how to strengthen the
intervention and MI strategies and skills. The first two
sessions were purposefully selected and then two additional
sessions were picked by the interventionist.
Data Analysis

Demographic data were analyzed using descriptive
statistics. Changes in BMI, BMI percentile, and the items
on the Healthy Habits Survey from the baseline to either the
6 or 12 month visit were evaluated both as continuous
variables and using indicator variables (yes/no) for positive
changes. Positive changes were defined as follows:

• a decrease in BMI percentile;
• an increase in the number of servings of fruits or
vegetables per day;

• a decrease in hours of TV, movies, video, or computer
games per day;

• an increase in hours of active play per day;
• a decrease in the number of servings of 100% fruit
juice, fruit or sports drinks, or non-diet soda or punch
per day; and

• a decrease in the number of servings of whole milk per
day, and an increase in the number of servings of nonfat
or reduced fat milk per day.

The numbers of participants who maintained or achieved
five servings of fruits or vegetables per day and removed a
TV or PC from their room or did not have a TV or PC in their
room to begin with were also evaluated.

Differences between participants in the control and
intervention groups were evaluated using Wilcoxon rank
sum for ordinal or interval data and chi-square and Fisher's
exact tests for categorical data. Statistical analyses were
performed using the SAS software package (SAS Institute,
Cary, NC). All tests were two-sided and p-values b .05 were
considered statistically significant. Participant (parent, child
and provider) evaluation feedback was summarized as
percentages or means for items that asked for a rating.
Themes were drawn from the narrative responses to the
open-ended questions on the evaluation surveys.
Results

Demographic Characteristics

Figure 2 outlines the participant enrollment and study
completion numbers. Ninety-six participants (74%) who
enrolled in the study completed the 6-month assessment, 52
in the control group and 44 in the intervention group.
Demographic characteristics (Table 1) for these 96 partici-
pants did not differ significantly between groups except for
primary person responsible for parenting (p = .021), where
“both parents” was reported less frequent and “mothers”
more frequent in the control group. Eighty-three participants
completed the 12-month assessment: 43 in the control group
and 40 in the intervention group.



ANALYZED (n = 52) 
6-Month BMI & Health Habits (n = 52) 

12-Month BMI & Health Habits (n = 43) 

ANALYZED (n = 44) 
6-Month BMI & Health Habits (n = 44) 
6-Month Participant Evaluation (n = 35) 

12-Month BMI & Health Habits (n = 40) 
12-Month Participant Evaluation (n = 21)

Analysis 

Standard Care (n = 57) 

All received standard care 

Standard Care Plus Motivational 
Interviewing Intervention with 5-2-1-0 (n = 68) 

Received full allocated intervention (n = 40)  
Received partial allocated intervention (n = 24)  
Did not receive any allocated intervention (n = 4)  

Time constraints  

Allocation to Intervention Group 
n = 70 

LOST TO FOLLOW-UP 
6-month follow-up (n = 5) 

Lost/Dropped  

12-month follow-up (n = 9) 
Lost/Dropped, Withdrew  

LOST TO FOLLOW-UP 
6-month follow-up (n = 24) 

Dropped, death in family, relocation  
 

12-month follow-up (n = 4) 
Dropped, death in family, divorce, 
relocation  

Follow-Up 

Assessed for
Eligibility (N = 721)

Allocation to Control Group 
n = 60 

Became
Ineligible  
(n = 3)

Became
Ineligible  
(n = 2) 

Non Randomized
(N = 130)

Excluded (n = 591) 
BMI < 85% (n = 328)
BMI > 95% (n = 97)  
Medication exclusion (n = 18)
Declined (n = 94) 
Not retained (n = 27) 
Health exclusion-psych, ADHD,
diabetes - the rest were blank (n = 7)  
10 non-English (n = 10)
10 - not indicated (n = 10)

Figure 2 Enrollment and participation flowchart.
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Study Aim 1: Compare Change in BMI Percentile and
Self-Reported Health Habits of Children and Parents
Between Those Who Received Standard Care (SC) and
Those Who Received SC Plus the MI Intervention

Body Mass Index
BMI and responses to the Healthy Habits Survey at the

baseline, 6 month, and 12-month visit are summarized in
Tables 2 and 3, for control and intervention groups
respectively. Baseline dependent variables did not differ
between groups except for self-reported hours of active play
(p = .002), control participants reported M = 2.0 (Mdn = 2;
range = 0.5–6) and intervention participants reported M =
1.3 (Mdn = 1; range = 0.25–4.5).

From baseline to the 6-month visit, 52 control and 44
intervention families provided full datasets. Among these
participants, the BMI percentile decreased, although the
group differences only trended towards statistical signifi-
cance (mean decreases of −1.5 and −3.0, control and
intervention groups respectively; p = .057). Twenty-three
(44%) of control children decreased their BMI percentile
compared with 27 (61%) intervention children (p = .094).



Table 1 Family Demographics for 96 Participants.

Control (n = 52) Intervention (n = 44)

p-ValueFeature Mean Median Range Mean Median Range

Age of participant 9.5 9.5 4 – 15 9.9 9 4 – 18 .82
Age of parent (n = 94) 38.2 38 20 – 54 40.1 39 27 – 52 .24
Missing data (n = 1 control, 1 intervention)

n % n % p-Value

Parent completing form .38
Mother 45 (87) 36 (82)
Father 7 (13) 6 (14)
Other 0 2 (5)
Parental marital status (n = 94) .60
Married 36 (72) 37 (84)
Single 5 (10) 3 (7)
Living with a partner 4 (8) 2 (5)
Divorced 5 (10) 2 (5)
Missing data (n = 2 controls) 1 1

Primary person responsible for parenting .021
Both mother and father 30 (58) 34 (77)
Mother 19 (37) 8 (18)
Father 3 (6) 0
Grandparent 0 1 (2)
Other 0 1 (2)
Parental ethnicity .73
Caucasian 42 (81) 38 (86)
Asian 2 (4) 3 (7)
Black/African American 3 (6) 2 (5)
Hispanic/Latino 1 (2) 1 (3)
Multi-ethnicity 2 (4) 0
Other 2 (4) 0

Parental education level .60
Less than high school 3 (6) 2 (5)
High school or GED 4 (8) 0
Some college or vocational training 11 (21) 9 (20)
2-Year college degree 5 (10) 5 (11)
4-Year college degree 16 (31) 14 (32)
Post-baccalaureate degree 13 (25) 14 (32)
Parental employment (n = 93) .32
Full-time 28 (54) 25 (61)
Part-time 11 (21) 11 (27)
Not employed outside of home 13 (25) 5 (12)
Missing data (n = 3 intervention)
Household annual gross income ($, n = 95) .48
0–20,000 5 (10) 3 (7)
20,001–30,000 5 (10) 1 (2)
30,001–40,000 2 (4) 1 (2)
40,001–50,000 4 (8) 3 (7)
50,001–60,000 6 (12) 7 (16)
60,001–70,000 4 (8) 1 (2)
70,001–80,000 6 (12) 3 (7)
80,001+ 19 (37) 25 (57)
Missing data (n = 1 control) 1 0

Gender of child .31
Female 23 (44) 24 (55)
Male 29 (56) 20 (45)

(continued on next page)
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Table 1 (continued)

Control (n = 52) Intervention (n = 44)

p-ValueFeature Mean Median Range Mean Median Range

Ethnicity of child (n = 93) .94
Caucasian 40 (80) 36 (84)
Asian 2 (4) 2 (5)
Black/African American 3 (6) 2 (5)
Hispanic/Latino 1 (2) 1 (2)
Multi-ethnic 2 (4) 2 (5)
Missing data (n = 2 controls, 1 intervention) 3 2
Other 2 (4) 0
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Thirty (58%) children in the control group either maintained
or decreased their BMI percentile compared with 32 (73%)
children in the intervention group (p = .12). A larger
proportion of participants in the intervention group
dropped/withdrew from the study at 6 months (24 out of
68; 35%) compared with only 5 (9%) participants in the
control group (p b .001).

From baseline to the 12-month visit, 43 control and 40
intervention families provided full datasets. Among these
families, BMI percentile decreased for both the control and
intervention groups with a larger decline in the intervention
participants, although not significantly different (mean
decreases of −1.9 and −4.6, respectively; p = .14). A
greater proportion of participants in the intervention group
dropped/withdrew from the study at 12 months (28 out of
68; 41%) compared with 14 (25%) of the 57 participants in
the control group (p = .050).
Table 2 Control Group BMI and Healthy Habits Survey at Baseline

Feature

Baseline (n = 52)

Mean
(SD) Median Range

BMI 21.0 (2.7) 21.0 17.2–28.2
BMI percentile 90.7 (2.8) 91.0 85–95
Servings of fruits or vegetables per
day (n = 94)

2.6 (1.4) 2.5 0–6

Dinners with family per week 5.4 (1.8) 6.0 0–7
Breakfasts per week 6.2 (2.0) 7.0 0–7
Fast food per week 1.5 (1.3) 1.0 0–7
Hours of TV per day (n = 95) 2.4 (1.5) 2.0 0–8
Hours of active play per day (n = 90) 2.0 (1.2) 2.0 0.5–6
Servings of 100% fruit juice per day 0.7 (1.2) 0.0 0–8
Servings of fruit/sports drinks per day 0.5 (0.7) 0.0 0–3
Servings of soda/punch per day 0.7 (1.3) 0.0 0–8
Servings of water per day 2.8 (1.8) 3.0 0–8
Servings of whole milk per day 0.6 (1.8) 0.0 0 - 8
Servings of nonfat or reduced fat
milk per day

2.1 (1.3) 2.0 0–4

n %

TV in room 14 27
PC in room (n= 95) 3 6
Healthy Habits
Healthy habits survey data are presented over time for

each group in Tables 1 and 2. For the families who provided
full datasets, we observed a significant increase in the
number of servings of fruits and vegetables per day from
baseline to 6-month follow-up among the intervention
families compared with the control families (mean increases
of 1.2 and 0.1, respectively; p b .001). A greater proportion
of participants in the intervention group either maintained or
achieved five servings of fruit or vegetables per day
compared with the control group (30 versus 10%; p = .021).

Looking at healthy habits data at baseline to 12-month
follow-up for the families with full datasets, we observed a
number of differences between groups. First, we observed
a significant increase in the number of servings of fruits
and vegetables per day in the intervention group compared
with the control group (mean increases of 1.0 and 0.1,
, 6 Month, and 12 Month Visit.

6 Months (n = 52) 12 Months (n = 43)

Mean
(SD) Median Range

Mean
(SD) Median Range

21.3 (2.9) 21.8 16.9–28.0 21.5 (3.1) 21.2 16.6–28.8
89.2 (6.9) 91.0 55–98 88.7 (6.1) 91.0 68–97
2.9 (1.6) 3.0 0–7 3.0 (1.4) 3.0 0–8

5.3 (1.9) 5.75 0–7 5.5 (1.9) 6.0 0–7
5.9 (1.8) 7.0 2–7 6.3 (1.5) 7.0 1–7
1.3 (1.0) 1.0 0–5 1.2 (1.0) 1.0 0–3
2.2 (2.0) 2.0 0.5–5 2.0 (1.1) 1.5 0.5–5
1.8 (1.2) 1.5 0.16–4.5 1.6 (1.2) 1.5 0.3–5
0.7 (1.2) 0.5 0–8 0.6 (0.7) 0.0 0–3
0.4 (0.6) 0.0 0–2 0.3 (0.7) 0.0 0–3
0.5 (1.0) 0.0 0–5 0.3 (0.5) 0.0 0–2
3.2 (1.7) 3.0 0–8 3.0 (1.8) 3.0 0–10
0.5 (1.2) 0.0 0–5 0.3 (0.9) 0.0 0 – 4
2.0 (1.3) 2.0 0–6 2.1 (1.0) 2.0 0–3

n % n %

20 39 14 34
8 16 6 15



Table 3 Intervention BMI and Healthy Habits Survey at Baseline, 6 Month, and 12 Month Visit.

Feature

Baseline (n = 44) 6 Months (n = 44) 12 Months (n = 40)

Mean
(SD) Median Range

Mean
(SD) Median Range

Mean
(SD) Median Range

BMI 21.6 (3.0) 21.0 17.0–28.2 21.5 (3.2) 21.0 15.9–28.4 21.6 (3.3) 21.4 16.1–29.3
BMI percentile 90.9 (3.0) 91.0 85–95 87.9 (6.7) 89.5 66–96 86.2 (8.9) 89.0 57–97
Servings of fruits or vegetables per
day (n = 94)

2.8 (1.3) 3.0 1–6 4.0 (1.4) 4.0 1.5–10 ⁎⁎ 3.8 (1.1) 4.0 1.5–7 ⁎⁎

Dinners with family per week 5.7 (1.9) 7.0 0–7 5.8 (1.8) 6.75 0–7 6.1 (1.6) 7.0 0–7
Breakfasts per week 6.4 (1.5) 7.0 2–7 6.5 (1.2) 7.0 2–7 6.5 (1.1) 7.0 1.5–7
Fast food per week 1.3 (0.8) 1.0 0–4 1.1 (0.7) 1.0 0–3 1.0 (1.1) 1.0 0–5
Hours of TV per day (n = 95) 2.1 (1.4) 2.0 0.5–9 1.7 (1.1) 1.5 0.25–6 ⁎ 1.5 (1.0) 1.5 0.25–4 ⁎

Hours of active play per day (n = 90) 1.3 (0.9) 1.0 0.25–4.5 1.3 (0.7) 1.0 0.25–3.5 1.6 (1.3) 1.5 0.25–7
Servings of 100% fruit juice per day 0.6 (0.8) 0.0 0–4 0.5 (0.6) 0.0 0–2 0.4 (0.5) 0.0 0–1.5
Servings of fruit/sports drinks per day 0.4 (0.7) 0.0 0–3 0.2 (0.4) 0.0 0–2 0.1 (0.3) 0.0 0–1
Servings of soda/punch per day 0.4 (0.8) 0.0 0–3 0.2 (0.4) 0.0 0–2 0.3 (0.6) 0.) 0–2.5
Servings of water per day 3.4 (2.5) 3.0 0–12.5 3.7 (1.7) 3.5 1.5–8 3.7 (1.6) 3.75 1–8 ⁎

Servings of whole milk per day 0.1 (0.5) 0.0 0–3 0.0 (0.2) 0.0 0–1 ⁎⁎⁎ 0.1 (0.3) 0.0 0–2
Servings of nonfat or reduced fat
milk per day

2.3 (1.4) 2.0 0–6 2.5 (1.3) 2.5 0–6 2.4 (1.2) 2.5 0–5

n (%) n (%) n (%)

TV in room 13 30 12 27 8 20
PC in room (n = 95) 3 7 4 9 2 5

⁎ Significant difference between control and intervention participants, p ≤ .05.
⁎⁎ Significant difference between control and intervention participants, p ≤ .001.
⁎⁎⁎ Significant difference between control and intervention participants, p ≤ .01.
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respectively; p b .001). A greater proportion of participants
in the intervention group increased the number of servings of
fruits and vegetables per day compared with the control
group (75 versus 33%; p b .001). A greater proportion of
participants in the intervention group decreased the hours of
TV watched per day compared with the control group (63
versus 39%; p = .035). In addition, a greater proportion of
participants in the intervention group increased the hours of
active play per day compared with the control group (61
versus 27%; p = .004).

Intent-to-Treat Analysis
Given the concerns of missing data and drop-outs

differences between control and intervention families, for
Table 4 Changes in BMI and Healthy Habits Survey From Baseline

Feature

Control (n = 57)

Mean Median Range

Change in BMI 0.3 0.3 −3.1 to
Change in BMI percentile −1.4 0.0 −32 to 6

n %

Decrease in BMI 19 33
Decrease in BMI percentile 23 40
the primary endpoint of BMI percentile we performed an
intent-to-treat analysis, which compares groups based on
initial allocation rather than what was actually administered.
Assuming participants who withdrew from the study did not
make any change in BMI or BMI percentile, the resulting
changes from the baseline to the 6 month visit are
summarized in Table 4. Mean change in BMI percentile
was −1.4 for control children and −2.0 for intervention
children. Similar findings were observed for the baseline to
12-month outcomes, again assuming that participants who
withdrew from the study had no change in BMI or BMI
percentile. Findings (summarized in Table 5) indicate that
mean change for BMI percentile was −1.4 for control
children and −2.7 for intervention children (p = .46).
to 6 Month Visit for 125 Participants in Intent-to-Treat Analysis.

Intervention (n = 68)

p-ValueMean Median Range

2.4 0.0 (0.0) −2.2 to 2.5 .050
−2.0 (0.0) −21 to 5 .15

n % p-Value

23 34 .95
27 40 .94



Table 5 Changes in BMI and Healthy Habits Survey From Baseline to 12 Month Visit for 125 Participants in Intent-to-Treat Analysis.

Feature

Control (n = 57) Intervention (n = 68)

p-ValueMean Median Range Mean Median Range

Change in BMI 0.5 0.0 −1.8 to 3.5 0.1 0.0 −3.6 to 3.1 .08
Change in BMI percentile −1.4 0.0 −19 to 6 −2.7 0.0 −33 to 4 .46

n % n % p-Value

Decrease in BMI 15 26 19 28 .84
Decrease in BMI percentile 24 42 25 37 .54
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2. Study Aim 2: Describe Parent, Child and Provider
Satisfaction With the MI Intervention

Parent–Child 6-Month Evaluation
At the 6-month follow-up, 35 participants returned the

completed evaluation. Parent/child ratings (n = 35) of the
overall program ranged from 6 to 10 (10 being the best) with
an average of 8.8 (SD = 1.11). Satisfaction ratings of the
types of participation strategies ranged from 6 to 10 with an
average of 8.9 (SD = 1.16). In terms of satisfaction with
frequency of the phone calls using a 1–3 rating (1 = too
many, 2 = just right, 3 = too few), 33 (94%) participants
indicated that the frequency was just right, one indicated too
many, and another person commented there might be too
many initially. Forty-five percent of parents identified
making the most change related to “five fruits and vegetables
per day” (n = 16), followed equally at 20% each by “2 hours
or less of screen time” (n = 7) and “1 hour or more physical
activity per day” (n = 7). Five (14%) parents identified
making change for “0 drink less sugar”.

Children also reported where they made the most change,
with more than one target area chosen frequently. Fifty-four
percent identified they made change for “five fruits and
vegetables per day” (n = 19), 37% identified they made
change for “1 hour or more physical activity per day” (n =
13), 31% identified change for “2 hours or less of screen
time” (n = 11), and 23% indicated change for “0 drink less
sugar” (n = 8). Parent/child dislikes of the program did not
cluster around any particular theme except the commute to the
clinic and overall time commitment to the program aspects.
Eighty percent of participants recommended the program
continue and only one person indicated they would not.

Parent–Child 12-Month Evaluation
Twenty-one (48%) of the 44 intervention participants who

completed the 6-month intervention returned the 12-month
evaluation survey. All 21 indicated they would participate
again in the program, and 90% would recommend the
program (2 did not answer the question). Participants
identified a number of challenges between the 6- and 12-
month visits where they no longer received regular phone
calls and struggled with slipping to previous patterns. Others
identified they were keeping up with the changes and felt the
earlier frequent meetings helped reinforce learning points.
Provider 6-Month Evaluation
Ten providers and two nursing staff returned evaluation

surveys. Provider satisfaction ratings of the overall program
and of the enrollment process averaged 8.6 with a range of 7–
10 (scale of 1–10with 10 the best). Nurses' ratingswere 10 for
both elements. Regarding impact on patient flow of activity
(scale of 1–10 with 10 being the best), average provider rating
was a 9 and average nurse rating a 5. All 12 raters
recommended continuing the program. Providers noted they
liked the care access for families, the concrete ideas for
change, involvement of children, patient/family centered
concepts, the augmenting of provider care, a structured weight
control program for motivated patients, and a prevention tool.
Discussion

Findings from the study include several significant
changes in health habits among the intervention participants
and a trend for declining BMIs for both groups over time.
Group differences were not significant for BMI or BMI
percentile; however reductions were larger for intervention
participants. The reported health habits of children were
significantly improved at the 12-month follow-up, as
compared to the control group. More intervention children
and/or parents reported increases in servings of fruits and
vegetables and hours of active play per day, along with
significant decreases in hours of television watched per day.
These findings are consistent with program effects reported
in the Let's Go 2011 report (Let's Go, 2011) with regard to
changes in servings of fruits and vegetables and hours of
screen time, as well as trends for declining BMI percentile.
They are also consistent with the outcomes reported by
Tucker et al. (2011) regarding a school-based approach that
integrated the Let's Go 5-2-1-0 approach.

The study findings suggest that behavior change takes time
and short-term approaches are not as likely to be sustainable
(Passehl et al., 2004; Schwartz, 2010). Intervention participants
reportedmore positive changes in health habits at the 12-month
assessment, and although the 12-month group differences were
not significant forBMI orBMI percentile, the reduction in BMI
doubled from the 6-month assessment, and nearly doubled for
BMI percentile among intervention participants. Control
participants at 6-months remained unchanged.
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The evaluation data from parents and providers were
overwhelmingly positive. Comments from parents and
children reflect the strengths of the program including the
relationship with the interventionist, inclusion of the entire
family, the reinforcement in the follow-up calls, the problem-
solving approach, and having someone else to work with the
child besides the parent working with the child. The findings
are consistent with those of Kubik, Story, Davey, Dudovitz,
and Zuehlke (2008) who evaluated parent response to a clinic-
based primary prevention intervention for increasing BMI
screening and counseling. In that study, significantly more
intervention parents reported intentions to ensure their children
received five or more fruits/vegetables servings per day within
the next 30 days. In the current study, providers likewise
valued the model and highlighted strengths of having the
dedicated nurse available to complement their care, wanting to
enroll more of their children, having the resource available for
families, and the seamlessness in which the process worked.
The study findings are also in line with outcomes by Schwartz
et al. (2007) who examined the feasibility of primary care
pediatricians and RDs implementing an office-based obesity
prevention program using MI as the chief intervention
strategy. Like the current study, they found trends toward
BMI percentile changes, positive parent evaluations and
challenges with retention of participants in the trial.

The study included a number of important methodological
limitations that should be considered when interpreting results.
First, there was no random assignment, thus other variables
present in one group but not the other (e.g., parent obesity
problems, baseline levels of motivation for change) may have
influenced findings. The sample was fairly homogenous thus
limiting generalizability to families with the same demographic
make-up. The healthy habits data were all self-reported and
parents and children may have over or underestimated their
actual habits, especially to look more favorable after the
intervention period. Use of BMI as a primary endpoint has a
number of disadvantages including that (1) it is not an exact
measure of body fat and highly muscular people may appear
overweight when they are not, (2) individuals who have lost
weightmay have lost leanmassmore than fatmass and thus still
at risk despite a normal BMI, and (3) BMI does not distinguish
abdominal fat, considered riskier for heart disease, from other
fat and, (4) BMI does not change easily. On the other hand,
changes in weight are not possible to compare among child
participants given the expected and variable changes in weight
based on child growth, and BMI is a convenient clinical
measure currently used in practice. Additionally, the statistical
significance was only a trend for BMI and as such may not be a
true or sustainable difference between groups. On the other
hand, insufficient power and missing data may have resulted in
a type II statistical error leading us to falsely assume no effects.

The drop-out rate, common to intervention studies
(Schwartz et al., 2007), is likewise acknowledged as limiting
conclusions to those who remained in the study. Perhaps
those who needed the intervention the most were not
reached. It is also possible that natural developmental and
fat/lean distribution over time may have confounded
findings. Last, the validity and reliability of the Healthy
Habits Survey and the evaluation survey are not known and
findings are thus interpreted cautiously. That said, only item
level analysis was completed for the Healthy Habits Survey
and all items align with components of the 5-2-1-0 program
bringing confidence to the validity of the tool. The evaluation
survey was simply a measure of satisfaction and parent/child
feedback about the quality of the program. These findings are
believed to be valid perspectives of participants.

Despite these study limitations, the study findings have
important implications for clinical practice and support
further study. First, we tested a model that offers a team
approach for screening with a RN to provide counseling
using MI for overweight children. The setting in which the
study was conducted has since adapted this model for clinical
practice with an algorithmic screening approach that in-
creases in intensity of counseling as child risks increase.
Thus, all children are screened and offered basic 5-2-1-0
healthy habits education, and as risks increase the nurse
interventionist becomes involved to offer MI. This model
addresses concerns of providers' reports of not feeling
competent in providing obesity care (Jay et al., 2008) or
having the time to offer counseling (Passehl et al., 2004;
Schwartz, 2010). It also introduces an MI intervention that is
usable in real-world health settings, which Britt, Hudson, and
Blampied (2004) identified as a remaining challenge for MI.
The model has the potential to be cost-effective if it prevents
children from continued weight and related health problems
that span into adulthood. It is also consistent with the goals of
the health care home model and may prove an effective
approach that can be flexibly used at any patient visit where
there is an opening to discuss weight concerns. The use of
RNs builds on the foundational tenets of nursing including a
strong health promotion focus, relationship-based care, and
integration of environment into health interventions. Addi-
tionally, strategies that maximize the RN role across settings
are consistent with health care reform actions and a goal of
the Future of Nursing Report (Institute of Medicine, 2010).
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