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Background: Childhood obesity has increased dramatically over several decades, and the American
Academy of Pediatrics has recommended primary care practices as ideal sites for the identification, edu-
cation, and implementation of therapeutic interventions. The objective of this study was to describe the
implementation and results for the Fit Family Challenge (FFC), a primary care–based childhood obesity
intervention.

Methods: A single-intervention pilot project that trains primary care practices on childhood obesity
guidelines and implementation of a family-focused behavior modification curriculum. A total of 29 fam-
ily medicine and pediatric community practices in Colorado participated. Participants included 290 pa-
tients, aged 6 to 12 years, with a body mass index (BMI) above the 85th percentile. The main outcome
measure included the feasibility of implementation of a childhood obesity program in primary care;
secondary outcomes were changes in BMI percentile, BMI z-scores, blood pressure, and changes in life-
style factors related to childhood obesity.

Results: Implementation of FFC is feasible; statically significant changes were seen for decreases in
BMI percentile and BMI z-scores for participants who completed 9 to 15 months of follow-up; lifestyle
factors related to childhood obesity in proved Spanish-speaking families and food insecurity were asso-
ciated with less follow-up time (P < .01).

Conclusions: A primary care–based childhood obesity intervention may result in significant clinical
and lifestyle changes. (J Am Board Fam Med 2016;29:434–443.)

Keywords: Behavior Therapy, Blood Pressure, Body Mass Index, Child, Colorado, Curriculum, Family Practice,
Follow-Up Studies, Food Supply, Life Style, Outcome Assessment (Health Care), Pediatric Obesity, Pediatrics, Pilot
Projects, Primary Health Care, United States

Childhood obesity has become a major area of
health concern with increasing prevalence over the
past several decades. According to the Centers for
Disease Control and Prevention (CDC), obesity
rates in the United States have doubled among

children and quadrupled among adolescents in the
past 30 years.1–3 In the United States, more than
one third of children and adolescents between the
ages of 6 to 19 years were considered overweight or
obese in 2011 to 2012.1,2 The percentage of obese
children between the ages of 6 to 11 years increased
from 7% in 1980 to nearly 18% in 2011 to 2012.
For adolescents between the ages of 12 to 19 years,
obesity increased from 5% to just over 20% in the
same time period.1–3

Childhood obesity can have detrimental imme-
diate and long-term health effects. Obese children
can suffer from sleep apnea and joint problems, as
well as social and psychological problems, includ-
ing poor self-esteem.3–6 Obese children are also
more likely to have risk factors for cardiovascular
disease, including hypertension, hyperlipidemia,
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and impaired glucose tolerance, increasing their
risk of developing diabetes.3,7–9 These health prob-
lems can be carried into adulthood, causing heart
disease, stroke, and diabetes, as well as an increased
risk of many types of cancers, including cancer of
the breast, colon, prostate, and pancreas.3,5,10

In 2009 the CDC initiated the Common Com-
munity Measures for Obesity Prevention Project
(the Measures Project), which identified and rec-
ommended a set of strategies aimed at preventing
obesity.11 These strategies included promoting
physical activity and healthy food and beverage
choices, and limiting sedentary activity, particularly
among children and adolescents. Since many of the
recommendations focused on community and local
government intervention, several limitations were
acknowledged.11 The latest Institute of Medicine
recommendations include strategies geared at pre-
venting obesity and incorporate screening, diagno-
sis, and treatment of obesity; they also expand the
role of health care providers to include improving
population health in their patients’ communities.12

In 2005, representatives from 15 national health
care organizations, brought together by the Amer-
ican Medical Association in collaboration with the
CDC and the Health Resources and Services Ad-
ministration, formed an expert committee. In 2007
the expert committee published revised recommen-
dations on childhood obesity to include annually
reviewing body mass index (BMI) to screen for
obesity, limiting intake of sugar-sweetened bever-
ages, encouraging consumption of recommended
quantities of healthy fruits and vegetables, limiting
screen time to �2 hours/day, and increasing phys-
ical activity. They recommended a multidisci-
plinary approach within the primary care office as
well as family involvement.13 The US Preventive
Services Task Force (USPSTF) recommends
screening children �6 years old for obesity and
offering comprehensive behavioral interventions
and intensive counseling to promote weight loss
(grade B).14 Identifying trajectories of childhood
weight gain may be beneficial for primary care
clinicians and suggests that, under usual care, BMI
z-scores tend to remain stable or even increase over
time. A recently published study describing child-
hood weight gain using BMI z-score trajectories in
a low-income childhood population found that
BMI z-scores increased with increasing age in all
groups and were highest among Hispanic boys and
black girls.15

Multiple published studies have shown signifi-
cant improvements in BMI and/or weight loss in
the pediatric population when lifestyle interven-
tions included increasing physical activity and im-
proving the diet. 16–22 Family involvement and lon-
ger-term interventions generally showed better
results.23–27 The primary care practice may be an
ideal site in which to identify overweight and obese
children, educate parents and children about the
health risks of obesity, and establish and implement
therapeutic interventions. The 2003 policy state-
ment issued by the American Academy of Pediat-
rics28 recommends that prevention and treatment
of obesity in children and adolescents be provided
within the primary care practice, where children
are seen frequently for both health maintenance
and sick care visits. Unfortunately, several barriers
in the current primary care environment inhibit the
implementation of these recommendations.

Several recent surveys of provider attitudes and
practices related to childhood obesity revealed that
many providers have not had training in behavioral
interventions, including motivational interviewing
and the treatment of overweight children, and
therefore do not feel confident in counseling or
managing their overweight and obese patients.29

Historically, there are few studies examining the
implementation of a childhood obesity program in
primary care; however, 4 recently published studies
looked at this issue. One study from Israel showed
an improvement in mean z-scores with a primary
care multidisciplinary team approach to weight
loss.30 The use of a brief, structured intervention
with flashcards and take-home games with residen-
cy-based physicians improved their self-efficacy re-
garding office-based childhood obesity discussions,
although patient outcomes were not reported.31

The Maine Youth Overweight Collaborative32 im-
plemented behavioral strategies that focused on
implementation of the 5–2-1-0 messages (�5 serv-
ings of fruits and vegetables; �2 hours of screen
time; �1 hour of daily physical activity; and 0
servings of sugar-sweetened beverages) and saw
parents’ perceived improvement in providers’ be-
havior and rates of counseling for their child re-
garding obesity. A study published by Duggins et
al33 found that children randomized in a primary
care office to either nutrition classes alone or nu-
trition classes plus a YMCA membership improved
their nutrition intake, but the YMCA membership
group did not induce more weight loss.
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Objective
The primary aim of this pilot study was to test
whether a childhood obesity intervention delivered
by trained primary care clinicians and staff could be
implemented, followed by changes in BMI, blood
pressure, and at-risk lifestyle factors.

Methods
Participants
This pilot study was conducted at 29 primary
care practices throughout Colorado. Practices
were recruited through an article in the Colorado
Academy of Family Physicians (CAFP) quarterly
magazine and emails to members of CAFP and
the Colorado chapter of the American Academy
of Pediatrics. Practices participated from Sep-
tember 2011 to May 2014. Eighteen practices
were in an urban location, 11 were in a rural
location, and 6 were federally qualified health
centers.

Each practice was asked to recruit a minimum of
10 children and their families using a web-based ques-
tionnaire called HeartSmartKids. To determine eli-
gibility for the Fit Family Challenge (FFC), the prac-
tices were asked to screen all children between the
ages of 6 and 12 years scheduled for an appointment
for a yearly or sports physical or during other visits at

the discretion of the clinician. Children with a BMI
percentile �85 were invited to participate in the FFC
through a printed invitation and discussion with their
clinician. Exclusion criteria included children with
psychiatric diseases requiring medication that causes
obesity, depression, or schizophrenia; epilepsy requir-
ing medications that cause obesity; genetic syndromes
that affect body weight (eg, Prader-Willi syndrome);
or endocrine disorders (eg, Cushing disease, hypothy-
roidism, growth hormone deficiency, pseudopara-
thyroidism type 1a, familial hyperlipidemia, hy-
pothalamic obesity-brain trauma, cranial growth
abnormalities, and medication-induced obesity from
treatment of other illnesses such as steroids for
asthma or insulin for type 1 diabetes). Practices im-
plemented a “rolling recruitment” strategy whereby
they could continually enroll participants through the
duration of the project. Figure 1 describes the screen-
ing process and the intervention flow.

Protections
This pilot project was reviewed by the Colorado
Multiple Institutional Review Board and approved
as exempt from human subjects research review
because only de-identified patient data were ob-
tained from FFC practices.

Figure 1. Fit Family Challenge (FFC) flow diagram. BMI, body mass index; BP, blood pressure; CM, care manager;
HSK, HeartSmartKids.
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FFC Intervention
Participation in the FFC involved (1) weekly con-
tact and goal-setting with the child’s primary care
practice’s designated FFC care manager, (2) atten-
dance at a monthly group visit with parent(s) and
other family members, and (3) collection of weekly
goals and monthly weight, height, blood pressure,
and lifestyle factors. Participants completed a ques-
tionnaire on an iPad provided to each practice at
baseline and at each monthly group visit. The ques-
tionnaire, called HeartSmartKids, asked questions
to determine lifestyle factors related to 5–2-1-0. At
the initial visit, the FFC care manager set up a
weekly preferred contact method with the child or
parent (email, phone call, or text messaging).

A step-by-step facilitator’s guide and monthly
group visit curriculum was developed and distrib-
uted to the practices by the project team, including
a family physician, a project coordinator, a re-
searcher in the Department of Family Medicine at
the University of Colorado School of Medicine,
and the CAFP chief executive officer. The curric-
ulum for the FFC was based on the 5–2-1-0 mes-
sage. Leaders from participating practices attended
a 1-day training session that included an overview
of the FFC, training on the monthly group visit
curriculum, data collection recommendations, im-
plementation of the HeartSmartKids question-
naire, and motivational interviewing techniques.
Members of the project team also conducted a
2-hour rapid improvement activity at each practice
so that all practice providers and staff were trained
with HeartSmartKids and the FFC curriculum.
Each practice leader participated in monthly con-
ference calls for project updates and to share suc-
cesses and challenges. Practices also participated in
biannual learning collaboratives. Last participating
practices had access to the project team for techni-
cal support regarding program implementation and
data collection.

Monthly group visits were facilitated by each
practice’s lead clinician and designated care man-
ager, typically a medical assistant, nurse, dietitian,
social worker, or behavioral health specialist. At the
monthly group visits, each child had body weight,
height, and blood pressure taken by a trained staff
member and completed the HeartSmartKids ques-
tionnaire. These data were entered into the
HeartSmartKids database using a de-identified par-
ticipant number. At each group visit, the child and
parent(s) participated in the group activity and

completed an action plan to take home with a goal
to work on over the next 4 weeks. Each child and
parent set up a time and method for weekly fol-
low-up with practice staff to discuss progress to-
ward meeting the monthly goal. Some practices
were able to bill for the group visit. More informa-
tion about the FFC curriculum can be found on the
FFC website at www.ourfitfamily.org.

Exit Interviews
Qualitative interviews using a semistructured inter-
view guide were conducted at the time practices
completed the program. Interviews included the
lead clinician and key staff involved in the FFC.

Statistical Methods
Descriptive statistics were generated for patient so-
ciodemographic characteristics. Primary outcomes
were BMI percentile and BMI z-scores over time.
Secondary outcomes included systolic and diastolic
blood pressures, fruit and vegetable intake, physical
activity, family activity, hours per day of screen
time, sugar-sweetened beverage intake, and eating
out over time. Likelihood-based approaches (ie,
general linear mixed effects modeling) were used to
analyze clinical and lifestyle outcomes (SAS Proc
Mixed), adjusting for clustering of patients within
practices and repeated measures on patients over
time (random intercepts and slopes for patients,
random intercepts for practice if significant). Anal-
yses were adjusted for patient age, sex, primary
language, and height and weight (BP only). All
available data were used in the analyses during the
time period when the child participated in FFC.
The data were examined for possible nonignorable
missingness (MNAR) and pattern mixture model
approaches,34 grouping participants according to
duration of follow-up, and were added to the pri-
mary models described above to determine whether
trajectories differed by time in the study. Sensitivity
analyses using regression-based multiple imputa-
tion35 were used for BMI percentile and BMI z-
scores. Analyses were performed using SAS version
9.4 (SAS Institute, Inc., Cary, NC).

Results
Between September 2011 and April 2014, 290 chil-
dren plus family members participated in the FFC,
and 264 children met the criteria to be included
in the analysis. The mean age of the children
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participating in FFC was 9 years (standard devi-
ation [SD] �2.0). Table 1 describes the partici-
pants’ baseline characteristics.

Outcomes measures of BMI percentile, BMI z-
score, systolic and diastolic blood pressures, and
lifestyle factors related to 5–2-1–0 through com-
pletion of the HeartSmartKids questionnaire were
recorded at baseline and then monthly at the group
visit. Several children were found to have a baseline
BMI below the 85th percentile and were removed
from the outcomes analysis, leaving 264 in the final
cohort for clinical outcomes. Because of the rolling
enrollment, children had variable durations of fol-
low-up time: 70% of children had a maximum
follow-up time of 9 to 15 months, 17% had a
maximum follow-up time of 6 to 9 months, 7% had
a maximum follow-up time of 3 to 6 months, and
6% had a maximum follow-up time �3 months. Of
participants, 39% completed at least 3 to 6 months
of the interventions, 23% completed at least 6 to 9
months, and 17% completed 9 to 15 months. Im-
portantly, children from Spanish-speaking families
and children from families that reported at least
some food insecurity (versus a never or no re-
sponse) had less follow-up time (P � .01). Age, sex,
baseline BMI z-scores, readiness to work on family
eating and activity, confidence in ability to make
changes in family eating and activity, and concern
about their child’s health were not associated with
duration of follow-up (all P � .10).

Clinical Outcomes
Because of high dropout rates and the inherent
difficulty in detecting nonignorable missingness,
pattern mixture approaches were used to analyze
outcomes, with participants grouped by duration of
time in the study. Overall, baseline BMI percentile
was 97.1 (SD �3.0); BMI z-score, 2.0 (SD �0.47);
systolic blood pressure, 106.0 mmHg (SD �9.6);
and diastolic blood pressure, 67.7 mmHg (SD �8.1).
Figure 2 and Table 2 show change in BMI percen-

tile for participants, grouped by time in study. In
the primary analysis, BMI percentile decreased sig-
nificantly for participants who completed at least 6
to 9 months of follow-up but did not decline sig-
nificantly for participants who completed only 3 to
6 months. BMI z-scores decreased significantly for
participants who completed 9 to 15 months but not
for participants who completed less time in the
study. Sensitivity analyses using regression-based
multiple imputation for missing data showed sig-
nificant declines for participants who completed 9
to 15 months of follow-up but not for participants
with less time in the study (Tables 2 and 3). Systolic
and diastolic blood pressure did not change signif-
icantly from baseline.

Lifestyle Factors
Change trajectories for lifestyle outcomes from the
HeartSmartKids questionnaire did not differ by
duration in the study, so overall estimates are pre-
sented in Table 4 as change per 3 months. Esti-
mated overall change will obviously be greater for
children who participate over a longer period of
time; data are insufficient to determine whether
improvements continue at the same rate for partic-
ipants with less follow-up time. Among participants
who completed any follow-up visits there were sta-
tistically significant improvements in daily fruit and
vegetable intake (P � .0001); days with �60 min-
utes of physical activity (P � .0001), the number of
times per week of family activity (P � .0001); daily
screen time (P � .05); intake of sugar-sweetened
beverages (P � .0003); and number of times eating
out per week (P � .001).

Exit Interviews
Fifteen exit interviews were conducted with the
FFC practices. Interviews were transcribed and
an iterative process was used to identify and re-
fine themes around facilitators for FFC imple-
mentation and barriers and challenges for FFC
sustainability.

Qualitative themes for facilitators for implemen-
tation and sustainability included (1) a “shelf-
ready” program and curriculum that practices
could implement easily; (2) ease of use of a screen-
ing tool that helped clinicians identify overweight/
obese children and children at risk of obesity; and
(3) ease of use of the group visit curriculum and
emphasis on group participation. Barriers identified
for lack of sustainability included (1) a lack of re-

Table 1. Fit Family Challenge Participant
Characteristics

Indicator Participants, n (%)

Female 146 (50)
Male 144 (50)
English as first language 208 (71)
Spanish as first language 82 (28)
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imbursement for screening for pediatric obesity or
implementation of the FFC; (2) a lack of qualified
staff to deliver the FFC intervention; and (3) chal-
lenging and time-consuming participant recruit-
ment in many of the practices.

Discussion
There were significant improvements in BMI per-
centile among participants who stayed in the pro-
gram at least 6 months and improvement in BMI
z-scores among participants who stayed in at least 9
months; lifestyle outcomes also significantly im-
proved. However, it is uncertain whether this im-
provement in BMI percentile and BMI z-scores can

be attributed to the intervention because of the
high dropout rate. Of primary significance is the
finding those children from Spanish-speaking fam-
ilies and children from families that reported at
least some food insecurity had less follow-up time
in the program. Our findings corroborate with
those of 2 other studies that found food insecurity
increased the odds of childhood obesity in young
Hispanic children36 and another study that found
the risk of dropping out of a multidisciplinary obe-
sity treatment program increased by 20% for each
unit increase in the adolescent’s social insecurity
score.37 High attrition rates are seen in both adult
and pediatric weight management programs,38,39

and our completion rates align with those in the
literature.

The results from our pilot program and these 2
studies show the need to develop culturally appro-
priate childhood obesity interventions and strate-
gies to engage these families, and the importance of
addressing the issue of food and social insecurity.

Of interest was that significant changes in BMI
percentile did not occur until at least 9 months of

Table 2. Clinical Outcomes

Outcome

Baseline
Visits

(n � 264)
Change per
3 Months

Overall
P Value

BMI percentile 2.92 �0.35 �.0001
BMI z-score 1.62 	0.03 .1925

BMI, body mass index.

Figure 2. Body mass index (BMI) percentile (top) and z-score (bottom), by duration in the program.
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participation. This may have been a result of the
low intensity of the program, high variability in
BMI percentile trajectories among children, or in-
sufficient follow-up time to establish stable weight
trajectories. The USPSTF recommends a moder-
ate- to high-intensity program that involves �25
hours of contact with the child and/or family over
a 6-month period.14 However, this level of contact
and activity is often neither practical nor sustain-
able for families or practices. To accommodate the
needs of busy primary care practices in the current
fee-for-service environment and the lack of reim-
bursement for childhood obesity care, the FFC
involved approximately 2 hours of contact per
month, or about half of the intensity recommended
by the USPSTF. This could have delayed the effect
but also could produce more sustainable results.

The results of this pilot project indicate that a
childhood obesity treatment program can be im-
plemented in the primary care setting, and our
findings are similar to those described previous-
ly.30–32 In addition, Saelens et al40 found that ad-
olescents randomized to a multicomponent behav-

ioral weight control intervention initiated in
primary care had significant decreases in BMI z-
scores compared with those randomized to a group
offered a single session of weight counseling by a
physician. A primary care–based childhood obesity
program conducted at Duke University (the Duke
University Healthy Lifestyles Program)41 found
that enrolled patients achieved a reduction in BMI
SD score and improvements in other comorbidities
(blood pressure, triglycerides, total cholesterol, and
insulin resistance). A recent review published in the
Journal of Obesity advocates for expanding the role
of primary care in the prevention and treatment of
childhood obesity42 and recommends 9 areas in
which providers can promote the prevention and
treatment of childhood obesity.

One reason why there may be limited primary
care–based childhood obesity interventions is be-
cause of the difficulty of implementing and sustain-
ing a program like the FFC in primary care. We
encountered several barriers related to sustained
implementation of the FFC in our pilot practices,
and the major themes are described in the Results.

Table 3. BMI Percentile and BMI z-Score Changes

Outcome Last Follow-up Time

Original Sample multiple imputation

Change per 3 Months,
Coefficient (SE) P Value

Change per 3 Months,
Coefficient (SE) P Value

BMI percentile Baseline — — — —
3–6 Months 	0.64 (0.50) .2023 	0.33 (0.29) .2722
6–9 Months 	0.92 (0.37) .0137 	0.30 (0.37) .4202
9–15 Months 	0.49 (0.24) .0391 	0.45 (0.17) .0094

BMI z-score Baseline — — — —
3–6 Months 	0.006 (0.030) .8546 	0.007 (0.040) .8652
6–9 Months 	0.024 (0.021) .2413 	0.036 (0.052) .5097
9–15 Months 	0.030 (0.013) .0217 	0.048 (0.023) .0329

BMI, body mass index; SE, standard error.

Table 4. Lifestyle Outcomes

HeartSmartKids Question Baseline (n � 290) Change per 3 Months* Overall P Value

Fruit and vegetable intake (servings/day) 2.92 �0.35 �.0001
Milk type: decrease fat content (high is worse) 1.62 	0.03 .1925
Physical activity, at least 60 minutes/day (days/week) 3.81 �0.45 �.0001
Family activity (times/week) 2.41 �0.21 .0051
Hours/day of screen time 2.28 	0.11 .0147
Sugar-sweetened beverage intake (servings/day) 1.56 	0.15 �.0001
Eating out weekly (times/week) 1.45 	0.11 .0006

*Averaged across all participants with any follow-up.
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Lack of time, lack of adequate staff, and lack of
reimbursement were the major barriers. Lack of
reimbursement was the main barrier for practices
not being able to sustain FFC past the time frame
of this project. Some practices were able to charge
for the monthly group visits; however, the reim-
bursement rates did not fully cover the costs in-
curred by the practices. Lack of adequate staff was
also identified as a barrier; some practices were able
to use staff dietitians, behavioral health specialists,
or health educators to deliver the FFC monthly
group visits. However, many of the practices relied
on medical assistants or practice managers who had
little training in lifestyle modification counseling.
Practices also reported screening and inviting suf-
ficient numbers of overweight or obese children
and their families to participate in the FFC, but few
agreed to participate, and even fewer actually
showed up for the first group visit. Practices re-
ported that it took a significant amount of time and
effort to recruit participants, and their efforts did
not result in enrolling enough participants for them
to feel that it was worth their time.

Limitations
There are several limitations of this pilot study,
including the funders of this project requiring that
all practices receive the intervention; thus random-
ization was not possible. However, data from a
retrospective cohort study of �25,000 children
seen in a safety net system in Colorado indicate that
children in the highest risk categories for weight
(85th percentile or higher) tended to maintain or
increase BMI z-scores during this age range in
usual care.15 Another limitation to this study is the
inability to ascribe our FFC program changes only
to our intervention, and our results for the 5–2-1–0
lifestyle changes were derived from self-reported
data from the child/parent. The low completion
rate also limits the ability to determine the true
efficacy of the FFC. Last, this project was con-
ducted in only 1 state, and Colorado may not be
representative of other states.

Conclusion
The FFC pilot program improved clinical out-
comes for childhood obesity and lifestyle risk fac-
tors, indicating a promising intervention for pri-
mary care practices. Cultural considerations and
interventions that address food insecurity also need

to be addressed to improve participation and reten-
tion in childhood obesity programs.
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