
Prevention of Excess Weight Gain in Pediatric Primary Care: 
Beverages Only or Multiple Lifestyle Factors. The Smart Step 
Study, a Cluster Randomized Clinical Trial

Nicolas Stettler, MD, MSCE1, Brian H. Wrotniak, PhD2,3, Douglas L. Hill, PhD3, Shiriki K. 
Kumanyika, PhD, MPH4, Melissa S. Xanthopoulos, PhD3, Snejana Nihtianova, MS3, Justine 
Shults, PhD3,4, Stephen S. Leff, PhD3,4, Andres Pinto, DMD, MPH5, Robert I. Berkowitz, 
MD3,4, and Myles S. Faith, PhD6

1The Lewin Group, Falls Church, VA

2D’Youville College, Buffalo, NY

3The Children’s Hospital of Philadelphia, Philadelphia, PA

4Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA

5Case Western Reserve University School of Dental Medicine, Cleveland, OH

6Gillings School of Global Public Health University of North Carolina - Chapel Hill, Chapel Hill, NC

Abstract

Background—Insufficient evidence exists to support obesity prevention in pediatric primary 

care.

Objectives—To test a theory-based behavior modification intervention delivered by trained 

pediatric primary care providers for obesity prevention.

Methods—Efficacy trial with cluster randomization (practice level) and a 12-session 12-month 

sweetened-beverages decrease intervention or a comprehensive dietary and physical activity 

intervention, compared to a control intervention among children ages 8–12 years.

Results—A low recruitment rate was observed. The increase in body mass index z-score (BMIz) 

for the 139 subjects (11 practices) randomized to any of the two obesity interventions (combined 

group) was less than that of the 33 subjects (5 practices) randomized to the control intervention 

(−0.089, 95%CI: −0.170 to −0.008, p=0.03) with a −1.44 kg weight difference (95%CI: −2.98 to 

+0.10 kg, p=0.095). The incidences of obesity and excess weight gain were lower in the obesity 

interventions, but the number of subjects was small. Post hoc analyses comparing the beverage 

only to the control intervention also showed an intervention benefit on BMIz (−0.083, 95%CI: 

−0.165 to −0.001, p=0.048).
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Conclusions—For participating families, an obesity prevention intervention delivered by 

pediatric primary care clinicians, who are compensated, trained and continuously supported by 

behavioral specialists, can impact children’s BMIz.

Trial registration number—NCT00241891
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Introduction

While the prevalence of childhood obesity appears to have stabilized recently in the United 

States,1 it continues to be an important public health concern and novel approaches to 

prevention are necessary to reverse the trends. School-based obesity prevention 

interventions have, in some cases, been successful,2 but community-based,3–6 home-based, 

and primary care practice-based interventions have led to mixed results.8–14 The pediatric 

primary care setting has several advantages for the prevention of excess weight gain: 

pediatric practitioners have a culture of prevention, have an ongoing relationship with 

children, often from birth to young adulthood, and are seen by families as a trusted source of 

health information.15 Furthermore, it is often in the pediatric primary care setting that excess 

weight gain is first detected through changes in body mass index (BMI) percentiles. 

However, most pediatric primary care providers are not trained, supported, or compensated 

to deliver theory-based behavior modification interventions for the prevention of excess 

weight gain.16

Therefore, the goal of this study was to test if pediatric primary care providers can deliver, 

as part of their clinical practice, an intervention, similar to interventions successful in the 

research settings, in a way that can impact BMI z-score (BMIz). To maximize the chances of 

success of this efficacy study, providers were trained, supported, and compensated and 

families were carefully selected based on their chances of success. In addition to the control 

intervention, two forms of active intervention were delivered: one focused on a single 

behavior and one focused on multiple behaviors, because it is unknown if, in the context of 

prevention, addressing several behaviors may be too overwhelming for families to 

implement. The single behavior intervention focused on changing beverage choices, as it is 

one of the behaviors thought to have a significant impact on weight in children.17

Methods

“Smart Steps” was a cluster-randomized trial of two interventions aimed at preventing 

increase in BMIz compared to a control intervention of the same intensity unrelated to 

weight. Randomization was at the practice level to decrease the risk of intervention 

contamination and stratified by characteristics of the practice patient population: more or 

less than 50% of patients on Medicaid. Pediatric primary care practices were selected within 

The Children’s Hospital of Philadelphia (CHOP) Care Network through the CHOP Practice-

Based Research Network and practices in the Philadelphia area outside of the CHOP 

network (two private independent multi-provider practices, one in a boarding school staffed 
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by another academic institution, and one part of another care network), based on interest and 

availability. The study was approved by the Institutional Review Board of CHOP and other 

institutions involved with subjects and it was registered with ClinicalTrials.gov.

Subjects

As a prevention study, subjects were selected with a BMI between the 75th and the 95th 

percentile based on their last clinic visit when weight and height were measured.18 At the 

baseline visit, some subjects were measured to be outside of this range, but were included, 

as they were still considered at risk for excess weight gain, based on their BMI at the 

previous clinic visit. Other inclusion criteria were: age 8.0–12.9 years, consulting at the 

selected practice in the past three years, and consuming an average of at least 4 oz. of sugar 

sweetened beverages (see definition in Table 1) per day, to insure relevance of the beverage-

only intervention. Exclusion criteria were serious physical or psychiatric conditions or 

medications potentially interfering with nutrition or physical activity, as determined by the 

primary care pediatrician. Home-schooled patients were excluded, so that the control 

intervention (bullying prevention) would be relevant to those randomized to it.

Procedures

After identification of potentially eligible subjects from medical records, a letter co-signed 

by the research team and the primary care clinician was sent to families and followed by up 

to three phone calls. Because randomization by practice occurred before subjects’ 

recruitment, to decrease the risk of recruitment bias, study staff was masked to which 

practice the subjects they called were part of. The telephone script and letter were relevant to 

all of the three intervention arms. After informed consent and assent from the children, 

parents were asked to return a three-day diet record for the child (two weekdays and one 

weekend day) to screen out families less likely to be compliant and to assess the sweetened 

beverages intake inclusion criteria.

Eligible subjects were scheduled for the first measurement visit which took place at the 

practice or subjects’ home before the intervention, as did the six, twelve, and, for some 

subjects, 24 months visits. Unlike the intervention, these visits were performed by study 

staff trained in the measurement methods and regularly tested for intra- and inter-observer 

reliability which ranged from .90 to .99. Demographic characteristics were assessed by 

questionnaire; weight (Scaletronix, Carol Stream, IL) and height (Holtain, Crymych, UK) 

were measured by portable equipment; skinfold thickness was measured (0.1 mm) at the 

triceps, biceps, sub-scapular, and supra-iliac sites with a skinfold caliper (Holtain, Crymych, 

UK).

Interventions

A 5-hour behavioral-specialist-led training workshop, providing continuing medical 

education credits but no financial compensation, was held for the clinicians, who were then 

certified to deliver the arm of the intervention to which their practice was randomized to. 

The conceptual framework, aims and activities for each session, clinician’s manuals, self-

monitoring booklets, behavioral contracts, educational materials, and, when available, 

electronic medical record data entry fields to document session adherence were reviewed 

Stettler et al. Page 3

Pediatr Obes. Author manuscript; available in PMC 2016 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and role play of select sessions were conducted. The theory-based (behavioral economics), 

family-based, culturally- and developmentally-appropriate intervention consisted of twelve 

15 – 25 minute clinician, child, and at least one parent or guardian encounters over 12 

months. Children earned points, based on session attendance and goal achievements, which 

they could exchange for small prizes selected from a study catalogue. The clinical practice 

or clinician was compensated a $35 flat fee for each competed session. Regular conference 

calls of the clinicians with the research team took place and behaviorally-trained research 

staff was available to support the clinical staff in implementing the intervention. Details on 

the content of the beverage-only (modified from part of the “We Can!” program),19 multiple 

behavior (changes in multiple aspects of diet, physical activity, and sedentary activity), and 

control (bullying prevention)20 interventions are provided in Table 1.

Data Analyses

Analyses were performed using Stata 10 (Statacorp, College Station, TX) with two-sided 

tests and a p value below 0.05 as the criterion for statistical significance. BMI was 

calculated as weight (in kg) divided by height (in meter) squared and transformed into z-

scores using sex and age references.18 The a priori defined primary outcome was a 

difference in BMIz between baseline and 12 months and the primary hypothesis was a 

comparison of subjects randomized to either of the two obesity prevention interventions 

(combined obesity interventions group) to subjects randomized to the control intervention. 

Secondary outcomes selected a priori included: incidence of obesity, changes in unadjusted 

BMI and changes in skinfold thickness. Due to scientific developments since the design of 

the study, unadjusted weight gain and excess weight gain, as defined by Stevens, et al.,21 

(more than 3% change in BMI above the expected age change among non-obese subjects or 

incident obesity) were also used as secondary outcomes. Also based on the new findings, 

analyses were repeated using follow-up measurement adjusted for baseline measurement.22 

The a priori secondary hypothesis was a comparison between each obesity intervention and 

the control intervention at 24 months, but, due to the large amount of missing data at 24 

months, this secondary hypothesis was instead tested at 12 months. Generalized estimating 

equations (GEE) were used to account for non-independence of observation within clusters 

using the “xtgee” command in Stata with an exchangeable working correlation structure. 

Randomization was found to be successful by comparing age, sex, race, ethnicity, and 

baseline BMIz between intervention groups, and therefore, unadjusted analyses were used. 

Analyses were first performed for completers only, then, because analysis of completers 

tends to overestimate the effect of obesity interventions,23 all analyses were repeated after 

multiple imputations of missing data (100 imputations by analyses) based on intervention 

group, age, sex, race, ethnicity, and baseline BMIz, as well as changes from baseline to 6 

and 24 months BMIz when available. The imputation was conducted using the “ice” 

command in Stata, which implements a multiple imputation chained-equations approach for 

imputation (see details in Stata documentation).

Sample size calculation was based on the secondary hypothesis at 24 months to detect a 

clinically significant effect size between each obesity intervention group and the control 

intervention of 0.40 (corresponding to a difference between groups of 0.28 SD in BMIz 

changes in from baseline to 24 months), assuming a drop-out rate of 20%, an intra-cluster 
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correlation coefficient of 0.012 (observed in preliminary studies), a type-one error value of 

0.05 and a type-two error value of 0.80. This yielded a sample size of 504 subjects in 24 

practices for the secondary hypothesis. While the study was originally powered on the 

secondary hypothesis at 24 months, this report focuses on the primary hypothesis (combined 

obesity prevention intervention groups vs. control group at 12 months), for which the sample 

size calculation was 350 subjects in 17 practices.

Results

Due to major difficulties and delays in enrolling practices, the recruitment goals were not 

achieved and the study was substantially underpowered with only 14 practices and 172 

subjects (Figure 1, Table 2) after exclusion of one subject in the beverage-only intervention 

group who developed type 1 diabetes (an exclusion criteria associated with significant 

weight loss), during the course of the intervention. The number of subjects per practice 

varied from one to 28. Six practices were randomized to the beverage-only intervention, four 

to the multiple-behavior intervention, and five to the control intervention. Study subjects 

attended a median of 8 sessions without statistically significant differences between groups. 

The intervention was conducted by eight pediatricians, two nurse practitioners, twelve 

nurses, one social worker, and four medical assistants. Fidelity to the intervention was 

insured by observation of selected intervention sessions by the behavioral team. The dropout 

rate was not statistically different between groups (Figure 1).

Results for completers and after imputations are presented in Table 2, 3 and Figure 2. For 

the primary analysis and outcome, using both completers only and imputations, subjects 

randomized to either of the two obesity prevention interventions (combined obesity 

interventions group) had less increase in BMIz than subjects randomized to the control 

intervention. Incidences of obesity and of excess weight gain were also lower in the 

combined obesity interventions group. Among completers, in the control group, 6 out of 24 

subjects (25%) presented with excess weight gain, as compared to 5 out of 97 (5%) in the 

combined obesity interventions group. Changes in BMI were significant in the analyses of 

completers, but not after multiple imputations. A weight difference of about 1.5 kg was 

observed between the combined obesity interventions and the control groups, but this did 

not reach statistical significance, nor did the difference in the sum of four skinfolds.

In the secondary analyses, with post-hoc analyses at 12 months, subjects randomized to the 

beverages-only intervention did not have changes in anthropometric values that were 

different from the controls, but the incidence of obesity was decreased with 5 out of the 18 

non-obese controls becoming obese (28%) compared to 0 out of the 40 non-obese subjects 

(0%) in the beverages-only intervention. An odds ratio could not be derived, but the Fisher 

exact test for completers allowed the derivation of a p value of 0.002. Excess weight gain 

was present in 3 out of 51 completers (6%) of the beverages-only intervention. Subjects in 

the multiple-behavior intervention had a smaller average change in BMIz than those in the 

control group in both the completers or the multiple imputations analyses (Table 3) and 

excess weight gain occurred in 2 out of 46 completers (4%) of the multiple-behavior 

intervention.
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Using 12-month data as outcome, adjusted for baseline data, as suggested by Vickers,22 

findings were essentially the same, with the notable exception of group differences in 

changes in skinfold thickness: combined vs. control −5.4 mm (95%CI: −10.6 to −0.2, 

p=0.04), beverage only vs. control −4.5 (−8.9 to −0.2, 0.04), multiple vs. control −8.8 (−13.0 

to −4.5, <0.001) for the completers and −4.2 (−8.9 to +0.6, 0.08), −2.6 (−7.6 to +2.5, 0.32), 

−4.2 (−9.3 to +0.9, 0.11), respectively, for the multiple imputation. As this analysis was not 

specified a priori, these findings should be interpreted with caution.

Discussion

To our knowledge, this is the first intervention focused on pediatric obesity prevention and 

delivered entirely by primary care staff to show a significant impact on weight status 

variables. These findings suggest that trained, supported, and compensated pediatric primary 

care staff can implement a theory-based behavioral intervention with sufficient efficacy to 

impact excess weight gain among children of motivated families.

Previous studies in the pediatric primary care setting have shown efficacy of treatment for 

children and adolescents who are already obese,24–28 but less success has been reported for 

prevention. Using post-hoc analyses, Taveras, et al. showed an impact of a primary-care 

obesity prevention intervention in younger children (ages 2–6 years) on BMI in girls only 

(−0.38 kg/m2, 95% confidence interval [CI]: −0.73 to −0.03), but this was not statistically 

significant in the primary analysis of the entire group of subjects (−0.21 kg/m2, 95%CI: 

−0.50 to +0.07).11 This study also differed from the present study in that the intervention 

was delivered in primary care, but by members of the research team, rather than staff of the 

practices. Other interventions in the pediatric primary care setting focused on obesity 

prevention have not shown a significant impact on the weight status variables.8–10,12–14 In 

the present study, we showed clinically significant, and, for the primary outcome, 

statistically significant intervention effects. Group differences in BMIz were about −0.09 

SD, BMI about −0.50 kg/m2, and weight about −1.5 kg. These differences are of smaller 

magnitude than what was hypothesized for the sample size calculation (−0.28 SD at 24 

months, or −0.14 SD at 12 months) and therefore their clinical significance may be 

questioned. The incidences of obesity and excess weight gain were consistently different 

between the combined obesity and the control intervention groups, but the small sample size 

limits interpretation. Among completers, excess weight gain was less frequent in either 

obesity interventions than in the control intervention group.

Several reasons could explain why our intervention was more successful than previously 

reported interventions. It was based on a behavioral theory successful in the research setting, 

had a relatively high intensity (12 sessions), and was conducted on a selected population of 

motivated families by clinical staff that already had a trusting relationship with families. Our 

findings suggest that primary care staff can implement such programs with an impact on 

weight changes, but it probably requires that they are compensated, trained, and supported 

by behavioral experts. Subjects also reported that the small gifts that they could exchange 

for the points they earned were an important motivation. While the cost of these small gifts 

was minimal, some type of external structure may be necessary to support interventions in 

primary care.
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Secondary analyses performed post-hoc at 12 instead of 24 months and comparing the 

beverage-only or the multiple-behavior interventions to the control intervention are more 

difficult to interpret. Nevertheless, some trends are suggestive. The effect size appeared to 

be similar with both interventions (Figure 2), suggesting that, in the context of prevention, 

focusing on a single behavior may be just as successful, as has been shown by others.29 In 

the analysis of completers, that could not be verified in the analysis of all subjects, the 

incidence of obesity was significantly decreased in the group with the beverages-only 

intervention, supporting other findings suggestive of a causal link between sugar-sweetened 

beverages intake and the development of obesity.17,29

This study has several limitations. As the study was substantially underpowered to test the a 

priori hypotheses, negative results should be interpreted with caution, but this limitation 

does not affect the validity of the statistically significant findings. The study staff measuring 

the outcomes could not be blinded due to the randomization by practice due to the location 

of the measurement visits. “Smart Steps” was an efficacy study and thus, subjects more 

likely to be successful were selected by requesting the return of a food record. This resulted 

in only a small fraction of approached families being motivated enough to participate. As an 

efficacy study, no effort was made to increase recruitment of less motivated families or at 

understanding reason for participation using qualitative research. Therefore no 

recommendation can be made, based on the present study, to design an effectiveness study 

that would focus on these questions. While the low participation should not affect the 

validity of our findings, their generalizability to all children at risk of excess weight gain and 

to real-world primary care patient population is questionable. Therefore, clinicians may want 

to focus their efforts on families that have demonstrated their motivation until effectiveness 

studies are conducted. Loss to follow-up is also a concern. The difficulties in recruiting 

practices and clinicians suggest that the current United States pediatric primary care model 

may not yet be structured to accommodate the intensity of the effort necessary for effective 

obesity prevention. While this was not a statistically significant difference, a larger 

proportion of Blacks was included in the multiple behavior intervention, which could have 

biased the results. The study also had important strengths, including a control group with a 

similar number of encounters but unrelated to weight, a cluster randomization, a diverse 

population of subjects, and an intervention integrated into primary care practice.

This study demonstrates that obesity prevention by pediatric primary care providers can 

have an impact on BMIz but is challenging to implement. While this was not specifically 

tested, clinicians may have to be trained, continuously supported by a team of behavioral 

specialists, and compensated to implement the intervention. These findings may have 

important implications for public health and insurers. Further research should address 

effectiveness, costs, and benefits in order to define whether this approach should be used in 

clinical practice.
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What is already known about this subject

• Theory-based interventions are effective for obesity treatment or in the research 

setting.

• Childhood obesity prevention has had some success in school and community 

settings.

• Most prevention interventions in the primary-care setting, among children at 

risk for obesity, have not had a significant impact on weight gain.

What this study adds

• For motivated families, an intensive theory- and family-based behavioral 

intervention implemented by pediatric primary care staff can prevent excess 

weight gain.

• Obesity prevention interventions in the pediatric primary care setting may not 

necessarily need to be delivered by specialized staff.

• Continuous financial and technical support (training and ongoing contacts with 

behavioral specialists) may however be necessary.
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Figure 1. 
Subjects flow diagram
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Figure 2. 
Changes in BMI z-score from baseline to end of intervention (12 months). Error bars 

represent changes standard error of the mean.
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Table 1

Features of Each Smart Steps Intervention Arm

Obesity Interventions Control Intervention

Beverages-Only Intervention Multiple-Behavior Intervention Friendship Making intervention

Behavioral Objectives

• Progressively reduce 
intake of “Whoa” 
beverages (modified 
from the “We Can!”a 

categories: regular 
soda, sweetened iced 
teas and lemonade, 
fruit drinks with less 
than 100% fruit juice, 
and sports drinks) to ≤ 
1 to 2 12-oz. 
serving/day

• Progressively increase 
intake of “Go” 
beverages (modified 
from the “We Can!” 
categories: water, fat-
free milk, and 1% 
milk) to ≥ 6 12-oz. 
servings of per day 
(based on current 
recommendations for 
water intake)

• Progressively reduce 
intake of “Whoa” 
beverages (modified from 
the “We Can!” categories: 
regular soda, sweetened 
iced teas and lemonade, 
fruit drinks with less than 
100% fruit juice, and 
sports drinks) to ≤ 1–2 12-
oz. servings/day

• Progressively increase 
intake of “Go” beverages 
(modified from the “We 
Can!” categories: water, 
fat-free milk, and 1% 
milk) to ≥ 6 12-oz. 
servings of per day (based 
on current 
recommendations for 
water intake)

• Progressively increase 
pedometer counts to 
15,000 steps per day

• Progressively reduce 
screen time to ≤ 2 hours 
per day.

• Develop strategies for 
improving friendship 
making skills and anger 
management abilities

• Identify internal and 
external cues in 
understanding when one 
is becoming angry or 
upset

• Developing strategies to 
stay calm in challenging 
social situations (e.g., 
deep breathing, counting 
to 10, visual imagery)

• Developing strategies for 
generating and evaluating 
choices in handling 
potential peer conflict 
situations

• Improving empathy 
awareness and 
perspective taking skills

Content

 Knowledge • Definition of 
beverages categories, 
including “Whoa”, 
“Slow” (100% fruit 
juice, diet soda, diet 
and unsweetened iced 
teas and lemonade), 
and “Go” beverages

• Standard serving sizes

• Benefits of water 
intake

• Detrimental effects of 
drinking excess 
“Whoa” beverages

• Importance for parents 
of modeling healthy 
behaviors

• Beverage calorie 
content

• Dental caries and 
periodontal sequela 
associated with sugar-
sweetened beverages

• Marketing of “Whoa” 
beverages to children

• Definition of beverages 
categories, including 
“Whoa”, “Slow” (100% 
fruit juice, diet soda, diet 
and unsweetened iced teas 
and lemonade), and “Go” 
beverages

• Standard serving sizes

• Benefits of water intake

• Detrimental effects of 
drinking excess “Whoa” 
beverages

• Importance for parents of 
modeling healthy 
behaviors

• Categories of foods, 
following the “We Can!”a 

list of “Go,” “Slow” and 
“Whoa” foods; energy 
density; portion control; 
food variety

• Definitions of “physical 
activity” vs. “daily life 
activity”, the calorie 
expenditure cost of 
various daily life 

• Types of Friendship 
making problems 
(physical, social, and 
verbal)

• Locations where 
friendship making 
problems occur

• Understanding and 
identifying feelings and 
body cues for self and 
others

• Interpreting intentions

• Developing and 
evaluating choices

• Perspective taking

• Being a positive 
bystander
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Obesity Interventions Control Intervention

Beverages-Only Intervention Multiple-Behavior Intervention Friendship Making intervention

activities, and stretching 
exercises

• Screen time: facts and 
figures regarding the 
pervasiveness of 
televisions in society, 
television-viewing 
patterns, screen-free 
alternative activities

 Skills • Self-monitoring: 
families were given a 
Smart Steps Club 
“check book” of 
stickers to record daily 
intake of “Go” and 
“Whoa” beverages. 
Children learned to 
progressively increase 
(“Go” drinks) or 
decrease (“Whoa” 
drinks) based on initial 
intake and progress.

• Stimulus control: 
creating a home 
environment with 
access to water and 
without “Whoa” 
beverages

• Self-monitoring: families 
were given a Smart Steps 
Club “check book” of 
stickers to record daily 
intake of “Go” and 
“Whoa” beverages. 
Children learned to 
progressively increase 
(“Go” drinks) or decrease 
(“Whoa” drinks) based on 
initial intake and progress.

• Stimulus control: creating 
a home environment with 
access to water and 
without “Whoa” 
beverages

• Additional self-
monitoring of pedometer 
steps and screen time

• Self-monitoring of: 
friendship making and 
anger management 
techniques. These 
included recording the 
type and location of 
problems, the emotions 
experienced during the 
situation, strategies used 
to stay calm so that they 
could examine the social 
situation more 
objectively, and 
generation of potential 
choices in how best to 
respond

Motivation, Support, 
and Goal Setting

• The “Smart Steps 
Club” was described 
as a fun and interactive 
special club to which 
participants were 
invited. Children 
competed with 
children from other 
doctor’s offices to see 
who earned most 
points. The average 
points per participant 
at each site in the 
intervention arm were 
periodically posted on 
a website for 
participants to view.

• Positive 
Reinforcement: 
children earned points 
based on session 
attendance, self-
monitoring and goal 
achievements. Points 
could be exchanged 
for prizes selected 
from a study 
catalogue. Children 
were also praised by 
parent and clinician for 
behavior changes and 
meeting goals.

• Behavioral contract: 
signed by the child, 
parent and clinician at 
each visit to 
summarize agreed 

• The “Smart Steps Club” 
was described as a fun and 
interactive special club to 
which participants were 
invited. Children 
competed with children 
from other doctor’s 
offices to see who earned 
most points. The average 
points per participant at 
each site in the 
intervention arm were 
periodically posted on a 
website for participants to 
view.

• Positive Reinforcement: 
children earned points 
based on session 
attendance, self-
monitoring and goal 
achievements. Points 
could be exchanged for 
prizes selected from a 
study catalogue. Children 
were also praised by 
parent and clinician for 
behavior changes and 
meeting goals.

• Behavioral contract: 
signed by the child, parent 
and clinician at each visit 
to summarize agreed upon 
goals and potential points 
to be earned

• The “Smart Steps Club” 
was described as a fun 
and interactive special 
club to which participants 
were invited. Children 
competed with children 
from other doctor’s 
offices to see who earned 
most points. The average 
points per participant at 
each site in the 
intervention arm were 
periodically posted on a 
website for participants to 
view.

• Same as obesity 
prevention interventions 
but focus was on positive 
social behaviors, 
handling friendship 
making problems, and 
bullying prevention.

• No behavioral contract

Pediatr Obes. Author manuscript; available in PMC 2016 August 01.
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Obesity Interventions Control Intervention

Beverages-Only Intervention Multiple-Behavior Intervention Friendship Making intervention

upon goals and 
potential points to be 
earned

 Experience • Facilitative team 
process with child, 
clinician and at least 
one parent/guardian; 
role plays; creating 
recipe for healthy 
flavored water with 
fruit; decorating water 
bottles

• Beverage label 
reading, plaque 
disclosing activity; 
demonstrate proper 
tooth brushing; create 
a healthy beverage 
advertisement

• Facilitative team process 
with child, clinician and at 
least one parent/guardian; 
role plays; creating recipe 
for healthy flavored water 
with fruit; decorating 
water bottles

• Grocery receipt review 
activity to identify “We 
Can!” “Go”, “Slow”, and 
“Whoa” foods

• Measuring target heart 
rate

• Identify, as a team, 
alternatives to sedentary 
behavior

• Children received 
cartoons of different 
social situations and 
discussed them with the 
clinician. Homework 
assignments included 
similar cartoons and other 
creative assignments 
including drawing places 
where bullying might 
happen, drawing what 
different emotions look 
like, and strategies for 
handling negative social 
situations.

 Intervention 
Context and Support 
to Interventionists-
Clinicians

• Intervention delivered 
by pediatric primary 
care providers trained, 
supported, and 
compensated to deliver 
a theory-family-based 
behavior modification 
intervention for 
obesity prevention as 
part of their clinical 
practice

• To help ensure 
consistency in 
intervention delivery, 
clinicians accessed 
session outlines 
through the electronic 
medical record system 
(where available) 
and/or hard copies. 
These outlines 
provided clinicians 
with a list of session-
specific tasks to 
complete, helped track 
child progress toward 
goals, and tabulated 
points earned for 
meeting health 
behavior goals.

• Sample of intervention 
sessions observed by 
the behavioral team to 
ensure fidelity and 
consistency and to 
provide feedback to 
clinicians

• Regular clinician-
research team 
conference calls to 
support the clinical 
staff in implementing 
the intervention.

• Intervention delivered by 
pediatric primary care 
providers trained, 
supported, and 
compensated to deliver a 
theory-family-based 
behavior modification 
intervention for obesity 
prevention as part of their 
clinical practice

• To help ensure 
consistency in 
intervention delivery, 
clinicians accessed 
session outlines through 
the electronic medical 
record system (where 
available) and/or hard 
copies. These outlines 
provided clinicians with a 
list of session-specific 
tasks to complete, helped 
track child progress 
toward goals, and 
tabulated points earned for 
meeting health behavior 
goals.

• Sample of intervention 
sessions observed by the 
behavioral team to ensure 
fidelity and consistency 
and to provide feedback to 
clinicians

• Regular clinician-research 
team conference calls to 
support the clinical staff 
in implementing the 
intervention.

• Intervention delivered by 
pediatric primary care 
providers trained, 
supported, and 
compensated to deliver a 
theory-based social 
problem-solving and 
behavior modification 
intervention for bullying 
prevention as part of their 
clinical practice

• To help ensure 
consistency in 
intervention delivery, 
clinicians accessed 
session outlines through 
the electronic medical 
record system (where 
available) and a binder of 
cartoon activities. These 
outlines provided 
clinicians with session-
specific tasks to 
complete, helped track 
child progress toward 
goals, and tabulated 
points earned for learning 
friendship making skills.

• Sample of intervention 
sessions observed by the 
behavioral team to ensure 
fidelity and consistency 
and to provide feedback 
to clinicians

• Regular clinician-
research team conference 
calls to support the 
clinical staff in 
implementing the 
intervention.
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Obesity Interventions Control Intervention

Beverages-Only Intervention Multiple-Behavior Intervention Friendship Making intervention

Contact Schedule

• Twelve 15–25 minute 
clinician, child, and 
parent/guardian 
encounters on a 
weekly (session 1–4), 
bi-weekly (session 5 
and 6), monthly 
(sessions 7 and 8), and 
then bi-monthly 
(session 9–12) basis 
over 12 months.

• Twelve 15–25 minute 
clinician, child, and 
parent/guardian 
encounters on a weekly 
(session 1–4), bi-weekly 
(session 5 and 6), monthly 
(sessions 7 and 8), and 
then bi-monthly (session 
9–12) basis over 12 
months.

• Twelve 15–25 minute 
clinician, child, and 
parent/guardian 
encounters on a weekly 
(session 1–4), bi-weekly 
(session 5 and 6), 
monthly (sessions 7 and 
8), and then bi-monthly 
(session 9–12) basis over 
12 months.

a
“We Can!” is weight management program for children available from the National Heart Lung and Blood Institute19
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