
Clinical-Community Collaboration:
A Strategy to Improve Retention and

Outcomes in Low-Income Minority Youth
in Family-Based Obesity Treatment

Gina L. Tripicchio, PhD, MSEd,1 Alice S. Ammerman, DrPH,2,3 Dianne S. Ward, EdD,2,3

Myles S. Faith, PhD,4 Kimberly P. Truesdale, PhD,2 Kyle S. Burger, PhD, RD,2

Kelsey Dean, MS, RD, LD, CCRP,5,6 Levent Dumenci, PhD,7 and Ann Davis, PhD, MPH, ABPP5,8

Abstract
Background: Clinical-community collaboration is a promising strategy for pediatric obesity treatment, but current research is

limited. This study examined the effect of a family-based treatment program embedded in a primary care clinic on retention and
changes in child weight status at 1 year.

Methods: Children (2–16 years, BMI ‡85th percentile, 87.0% Hispanic) and their parents were recruited from a single pediatric
clinic for Healthy Hawks Primary Plus (HHP+). Children were referred by physicians and enrolled by a bilingual clinic-based
recruitment coordinator. Participants received 12 weekly 2-hour sessions focused on lifestyle modification and health behavior change
and then received bimonthly follow-up visits with their clinic-based physician through 1-year follow-up. Child body mass index (BMI)
percentage of the 95th percentile (%BMIp95) was measured as the primary outcome at baseline, postintervention, and 1-year follow-
up. Random effect multilevel models assessed changes in child weight status over time accounting for clustering by family. To further
evaluate the impact, HHP+ retention and changes in child weight status were compared to a standard 12-week treatment program only.

Results: HHP+ participants had significantly better retention at 1 year (73.9%, p £ 0.001) compared to the standard treatment
program (38.3%). In HHP+, physician visit attendance was significantly correlated with retention at 1 year (r = 0.69, p £ 0.001), and
HHP+ completers had significant reductions in %BMIp95 between baseline and 1-year follow-up ( p = 0.03).

Conclusion: Clinical-community partnerships might be a promising strategy to improve retention and reduce child weight status in
populations currently underrepresented in obesity treatment.
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Background

C
hildhood obesity remains a pressing public health
issue. Despite studies indicating that rates are sta-
bilizing in some subgroups,1 low-income minority

children are disproportionately affected and disparities
might be widening in these populations.2 Overweight and

obesity affect 41.2% of Hispanic children and 41.8% of
non-Hispanic black children compared to 29.0% of non-
Hispanic white children.3

While a primary concern is that obesity trends track into
adulthood and increase risk for associated comorbidities,
the reality is that children with obesity are already expe-
riencing consequences of weight-related disease.4 Children
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with obesity are more likely to develop type 2 diabetes,
hypertension, dyslipidemia, sleep apnea, and steatohepa-
titis5 and require immediate intervention.

Currently, multicomponent family-based programs
provide the strongest evidence for the treatment of child-
hood obesity.6,7 However, low-income minority popula-
tions are underrepresented in these studies, and more data
are needed to understand the long-term impact of these
programs.8,9 One strategy that has been suggested for
reaching this population is embedding programs in existing
community settings where families currently seek services
and support, such as primary care clinics.10 This type of
integration might assist in reaching low-income families
by overcoming barriers to receiving care, improving trust,
and involving practitioners who already engage with these
populations.11,12

Generally, low-income families are less likely to partic-
ipate in research,13 sometimes due to higher levels of stress
and lower levels of education.14 Parents in these populations
are also less likely to recognize child weight issues and,
consequently, are less likely to participate in treatment
programs.15 Programs are often time-intensive and costly to
operate, and attrition rates among at-risk populations are
high.16,17 Therefore, strategies are needed to improve the
reach, retention, and impact in populations most in need.

Partnerships between primary care clinics and commu-
nity programs, including physician program referral, have
been suggested as a strategy for more comprehensively
addressing pediatric obesity.18,19 These partnerships can
alleviate the barriers and burdens experienced by medical
practitioners attempting to address childhood obesity, in-
cluding lack of time, training, and resources.20 However,
evidence on primary care interventions is limited, and few
studies have piloted approaches in low-income minority
families.21 In one study testing a physician referred family-
based intervention, children (8–12 years, 54% black, body
mass index [BMI] ‡85th percentile) showed significant
reductions in BMI z-score (BMIz) at 3 months, but sample
size was small (n = 26), and no long-term follow-up was
measured.22 Another study at a pediatric specialty hospital
recruited participants through physician referral and tested
a 12-month weight management program in low-income
children (7–18 years, BMI ‡85th percentile, 59.7% Med-
icaid, 67.3% black).23 While BMIz significantly improved,
the study suffered from very high attrition (81% loss to
follow-up). An additional study recruited low-income
Latino children (9–12 years, BMI ‡85th percentile) to
participate in a 6-month family-centered, primary care
based program.18 Although retention rates were slightly
higher in this study (63%), there were no significant
changes in child weight status at postintervention.

Given the promise and challenges associated with test-
ing family-based programs in a clinical setting, the purpose
of this study was to examine the efficacy of a clinical-
community partnership to deliver a family-based behav-
ioral group (FBBG) treatment program in a pediatric clinic
for a low-income, predominately Hispanic population.

This study is unique in testing the combination of a 12-
week in-person FBBG program and ongoing physician
support from postintervention to 1-year follow-up. In ad-
dition, a majority of this study sample is severely obese,
and previous trials have identified this as an underrepre-
sented group in similar treatment trials.19 It was hypothe-
sized that embedding the program in a clinical setting and
engaging physicians would improve child weight status
and retention. To further evaluate the impact of HHP+, it
was compared to a standard 12-week treatment program
only (Healthy Hawks [HH]). The primary outcome eval-
uated changes in child weight trajectory through 1-year
follow-up. Secondary outcomes examined participant re-
cruitment, retention, and parent BMI.

Methods
Healthy Hawks Primary Plus (HHP+) was developed by

implementing a standard 12-week FBBG treatment program in
partnership with a single pediatric clinic. The program targeted
parents and children and was focused on lifestyle and behavior
modification strategies to improve physical activity and dietary
intake. HHP+ was tailored to be developmentally appropriate
based on child age (i.e., children were separated into groups
based on age: 2–5, 6–8, 9–12, and 13–18 years) and to support
parent language preference (i.e., English and Spanish). Addi-
tional details about the 12-week FBBG program (HH) are
described briefly below and are available elsewhere.24 Before
the first session, parents provided informed consent for their
children, and if appropriate, children (‡7 years) provided
assent. All procedures were conducted in accordance with
current ethical standards, including those set forth in the De-
claration of Helsinki. The Institutional Review Board at the
University of Kansas Medical Center reviewed and approved
all procedures and protocols.

HHP+ had the following 4 key features that distinguish it
from the standard treatment program: HHP+ (1) was op-
erated in partnership with a single pediatric clinic; (2) used
a part-time clinic-based recruitment coordinator to manage
referrals from physicians, enroll participants, and track
participation; (3) trained physicians to deliver bimonthly
visits between postintervention and 1-year follow-up; and
(4) integrated program participation and behavior modifi-
cation content into the electronic medical record (EMR)
system to support physicians in providing ongoing care.

Clinic-Based Recruitment
The HHP+ program was initiated in May 2014, and 46

participants were enrolled over 3 cohorts. Participants
were enrolled in an ongoing nonrandomized basis, and a
new cohort started approximately every 4 months (May
2014, September 2014, and February 2015). Data collec-
tion was completed in March 2016. A bilingual program
coordinator was hired and trained to enroll participants at
the clinic who were referred directly from their physicians.
Participants received the 12-week FBBG intervention
followed by bimonthly visits with their physicians at the



To further evaluate the effectiveness of the HHP+ pro-
gram, the standard treatment (HH) cohorts were used as a
comparison group for this study. The HH intervention was
ongoing for almost 10 years and used a multisite, multi-
strategy recruitment approach to enroll participants. New

cohorts began approximately every 4–5 months, and from
April 2006 to February 2014, 300 families in 25 cohorts
participated in the HH program. While both HH and HHP+
received the 12-week FBBG intervention, HH participants
did not receive any intervention contact between post-
intervention and 1-year follow-up. Although the HH pro-
gram has been shown to improve child weight status in the
short term, outcomes are modest and attrition is high.24

Therefore, this enhanced treatment program (HHP+) was
designed to test strategies to improve reach, retention, and
outcomes. A diagram showing the intervention compo-
nents for HH and HHP+ is presented in Figure 1.

HHP+ Eligibility
Children had to be 2–18 years of age, have a BMI greater

than or equal to the 85th percentile, and could not have any
other conditions that would prevent them from participat-
ing in group-based programs without additional support
(e.g., severe Autism Spectrum Disorder). Parents had to be
able to speak and write in Spanish or English and be
willing to attend sessions and complete measures. In ad-
dition, a novel aspect of this study is that all family
members were encouraged to attend FBBG sessions and
actively participate. If siblings attended sessions and were
eligible, they were also enrolled. Inclusion criteria were the
same for both HH and HHP+ programs.

Measures
Baseline measures were administered and collected at

the beginning of the first session. Parents self-reported
race/ethnicity, date of birth, and gender for themselves and
their child. Participants self-identified according to the
following race/ethnicity categories: White/Caucasian;
Black/African American; Hispanic; and Other. Each vari-
able was dummy coded for inclusion in analyses. Child
height and weight were objectively measured at baseline,
postintervention (3 months), and 1-year follow-up. Trained

Figure 1. Healthy Hawks (HH) and Healthy Hawks Primary Plus (HHP+) Intervention.

clinic. Data were collected at baseline, postintervention, 
and 1-year follow-up.

Physician Training and Follow-Up Visits
Physicians and the entire staff at the HHP+ clinic re-

ceived a 1.5 hour training on 1-2-3-4-5 Fit-tastic! a pro-
gram designed to promote healthy lifestyles and weight.25 

The program has five messages that align with the re-
commended guidelines for the prevention, assessment, and 
treatment of child overweight and obesity.26 The five 
messages include the following: 1 or more hour of physical 
activity; 2 hours maximum screen time; 3 servings of low-
or nonfat milk or yogurt; 4 servings of water, not sugary 
drinks; and 5 or more servings of fruits and vegetables. 
These messages also align with the American Medical 
Association Expert Committee recommendations for 
childhood obesity prevention and treatment strategies de-
livered by physicians as part of routine care.27 Physician 
visits were scheduled by the clinic-based coordinator.

Content Integration in EMRs
Another feature of HHP+ was the logging of program 

participation and lifestyle goals in the EMR system. Dur-
ing the FBBG sessions, the coordinator tracked participant 
attendance and logged participation data into the EMR to 
keep the physician connected to participant progress. The 
1-2-3-4-5 Fit-tastic! goals were also integrated into the 
EMR system. At the follow-up visits, physicians could 
reference the information in the EMR and be prompted to 
provide ongoing support and set new goals.

Standard Treatment Only (Comparison Group)



program staff completed height and weight measures for
both parents and children with participants wearing light
clothing and no shoes. Height was measured in centimeters
(cm) to the nearest 0.1 cm using a stadiometer (Holtain Ltd.,
Crymych, Dyfed, United Kingdom), and weight was mea-
sured to the nearest 0.01 kilogram (kg) using a digital scale
(Temp-Stik Digitron 8000 digital scale National Medical
Corp., Temp-Stik Corp). Height and weight were used to
calculate children’s BMI, and additional variables were
derived based on the 2000 CDC growth charts.28 Parent
height and weight measures were used to derive BMI, and
BMI was categorized according to clinical guidelines.29

The primary outcome measure for this study was change
in child BMI percentage of the 95th percentile (%BMIp95)
from baseline to 1-year follow-up. This metric is recom-
mended for capturing change in adiposity in severely ob-
ese children.30 %BMIp95 is strongly correlated with other
child BMI assessments, and a score of 100 is equivalent to
the 95th BMI percentile.31 A scientific statement from the
American Heart Association recommends that %BMIp95 ‡
120% be used as a measure of severe obesity in children
‡2 years of age,32 and other studies suggest that this metric
is preferable over other commonly used metrics, such as
BMI z-score, especially when evaluating the impact of a
obesity treatment program.33 %BMIp95 from 100 to 119 is
considered moderately obese, and %BMIp95 ‡ 120% is
considered severely obese.34

Data Analytic Plan
Baseline descriptive characteristics were assessed for

HHP+ participants, and differences between completers
and noncompleters were examined using t-tests and chi-
squared (w2) tests. To evaluate this single arm trial, intent-
to-treat random-intercept multilevel modeling was used to
estimate changes in the child growth curve trajectory over
the duration of the intervention and account for clustering
by family. A sensitivity analysis was conducted among
completers (i.e., participants with completed child weight
measures at baseline and 1-year follow-up) using the same
analytical approach.

Retention was measured at each time point, and differ-
ences in retention were compared between HH and HHP+
using w2 tests. In HHP+, the total number of physician visits
attended between postintervention and 1-year follow-up
was recorded and correlated with participation retention at
1-year follow-up using Pearson’s correlations. Finally,
random-intercept multilevel modeling was used to compare
child growth trajectories between HH and HHP+ programs
from baseline to 1 year. All descriptive analyses were con-
ducted in STATA Version 15, and multilevel random effect
models were estimated using Mplus Version 8.

Results

Participant Characteristics
Descriptive characteristics for HHP+ and HH are pre-

sented in Table 1. A total of 46 participants were enrolled

in the HHP+ program over three cohorts (mean = 15.3 per
cohort). HHP+ participants were 9.6 – 0.5 years (range 2–16
years), had a baseline BMI of 28.2 – 0.8, were predominately
Hispanic (87.0%), and Spanish-speaking (76.1%), 23.9%
female, and 91.1% received Medicaid. HHP+ parents were
100.0% female, had a mean BMI of 31.9 – 0.8, and 95.4%
were classified as overweight or obese. There were no dif-
ferences between HHP+ completers and noncompleters in
any variables (age, gender, race/ethnicity, language, insur-
ance type, parent baseline BMI, parent BMI change, child
baseline BMI, or severe obesity status at baseline) at post-
intervention or 1-year follow-up.

Child %BMI95

Intent-to-treat analysis indicated that HHP+ %BMIp95

decreased between baseline and 1-year follow-up, but not
significantly (b = -0.55 (0.30), p = 0.07) (Table 2). HHP+
completers demonstrated significant reductions between
baseline and 1-year follow-up (b = -0.64 (0.30), p = 0.03).
When comparing changes in %BMIp95 between HH and
HHP+ from baseline to 1-year follow-up, between-group
differences were not significant in intent-to-treat (b = -0.46
(0.42), p = 0.28) or completers analyses (b = -0.51 (0.39),
p = 0.19). Mean differences in %BMIp95 among HHP+ and
HH completers at each time point, controlling for family
clustering, are visually presented in Figure 2, and results from
multilevel models assessing change between HH and HHP+
from baseline to 1-year follow-up are presented in Table 2.

Retention
At postintervention, 76.1% of HHP+ participants com-

pleted follow-up compared to 67.0% of HH participants
(w2 = 1.52, p = 0.22). At 1-year follow-up, 73.9% of HHP+
participants completed follow-up compared to 38.3% of
HH participants, and these differences were significant
(w2 = 20.59, p £ 0.001).

Parent BMI
HHP+ parents did not have significant reductions in BMI

at postintervention (n = 33; b = -0.15 (0.15), p = 0.30) or 1
year (n = 21; b = 0.75 (0.72), p = 0.31).

Physician Visits
HHP+ participants attended 4.9 – 2.3 physician visits.

Physician visit attendance was positively and significantly
associated with retention at 1-year follow-up (r = 0.69,
p < 0.001).

Discussion
Physicians have been identified as important stake-

holders and collaborative partners for efforts addressing
pediatric obesity.35 The current study found that im-
plementing the treatment program in partnership with a
pediatric clinic and providing follow-up visits with phy-
sicians was feasible and significantly improved participant
retention and child %BMIp95 among completers at 1-year



follow-up. This study builds on previous evidence that
connecting clinical and community-based care can im-
prove child weight status.36

One study in preschool children (predominately white, 2–
5 years) included pediatrician referral and 10 in-person
FBBG sessions; significant improvements in weight status
were observed for both children and parents at 6 months.37

Our study extends these findings to include ethnic minority
children 2–16 years of age and tests strategies to enhance
patient–physician contact. Another study, which included a
diverse population of overweight and obese children 2–12
years (baseline BMIz = 1.87 (0.56), 1-year BMIz change =
-0.09), differed from the present study slightly in inter-
vention delivery (the primary support was delivered by

health coaches through bimonthly contacts for 1 year plus
twice-weekly text messages or e-mails), but changes in child
weight status were similar.19

The current study also had a high percentage of severely
obese children at baseline (60.9%), but we did not observe
a significant shift in the number of children who lost en-
ough weight to change categories from severely obese to
moderately obese (n = 1). Despite an increase in the prev-
alence of severe obesity and an understanding of the
related comorbidities,32,38 the current strategies and/or
intensity of behavioral lifestyle interventions might not be
adequate for supporting treatment of children with severe
obesity.39 While this study indicates potential by sug-
gesting a solution for high attrition among this population,

Table 1. Baseline Descriptive Characteristics of HH and HHP+ Participants

HH (n 5 300) HHP1 (n 5 46) p-value

Age (years) 10.1 (0.2) 9.6 (0.5) 0.31

Child BMI 28.7 (0.4) 28.2 (0.8) 0.64

Child %BMIp95

Overweight (<100) 11.0% 4.3% 0.30

Moderately obese (100–119) 37.0% 34.8%

Severely obese (‡120) 52.0% 60.9%

Child gender <0.001***

Female 55.3% 23.9%

Race/ethnicity 0.001***

White/other 18.7% 2.2%

Black 22.3% 10.9%

Hispanic 59.0% 87.0%

Language 0.003*

Spanish 52.7% 76.1%

Parent gender 0.14

Female 95.1% 100.0%

Insurance type 0.003*

Medicaid 70.0% 91.1%

Private 20.7% —

None 9.3% 8.9% (n = 45)

Parent BMI 33.9 (0.5) (n = 283) 31.9 (0.8) (n = 43) 0.10

Parent BMI classification 0.08

Normal weight 8.8% 4.7%

Overweight 26.9% 27.9%

Obese 46.6% 62.8%

Severely obese 17.7% (n = 283) 4.7% (n = 43)

***p < 0.001; *p < 0.05.

HH, Healthy Hawks; HHP+, Healthy Hawks Primary Plus; BMI, body mass index; %BMIp95, body mass index as a percentage of the

95th percentile.



approaches should be tested to further elucidate if differ-
ential or more intensive treatment approaches are needed
for highest risk children. The question of who should be
delivering obesity treatment, especially in a clinic-based
setting, also warrants investigation.

High attrition rates among Hispanic and African
American children in treatment trials present challenges
for drawing conclusions and examining long-term im-
pact.40 The retention in HHP+ provides promising evi-
dence for much-needed approaches to improve attrition in
these groups and, consequently, the ability to identify

effective treatment strategies. There were 46 participants
enrolled in the HHP+ group at baseline and 34 at 1-year
follow-up (73.9%). This rate is significantly better than the
standard program, suggesting that ongoing contact with
physicians might support long-term retention.

The final follow-up for this intervention was 1 year from
baseline, but given the likelihood that children will con-
tinue to visit the clinic for regular care, longer term follow-
up should be planned in future studies. It is also relevant to
note that the bimonthly physician visits were billed to
participants’ respective insurance provider and did not
require financial support. The study covered 15% effort for
the clinical coordinator to recruit and track participants,
and while a rigorous cost-effectiveness evaluation was not
conducted, the savings related to recruitment and staff time
resulted in overall lower costs for more intervention con-
tact compared to the standard FBBG treatment program.
This highlights the potential for dissemination and scal-
ability and offers a strategy for supporting the cost of pe-
diatric obesity treatment programs.

There are various reasons why this approach could have
significantly improved participants’ retention and shows
promise for improving %BMIp95 outcomes. First, using a
community-clinic collaboration to increase program credi-
bility has been shown to be an effective retention strategy in
other childhood obesity programs in at-risk children.41 In-
creasing overall intervention contact and providing opportu-
nities for one-on-one tailored assistance from physicians
could have also contributed to improved retention and re-
ductions in child weight status.42 The additional self-
monitoring that occurred as a result of attending the physician
visits could have also influenced retention and child %BMIp95

improvements.6,43 However, beyond the brief training deliv-
ered to physicians and prompts delivered through EMR, we
are not sure what was focused on in each session and we do
not know the extent to which 1-2-3-4-5 Fit-tastic! was dis-
cussed or delivered. We do know that children were weighed
at every visit, and parents and children set goals for future
success based on personal lifestyle modification targets.

Despite findings to inform future studies, this study has
limitations. First, HH and HHP+ were implemented in a
clinical context using nonexperimental designs, making
results susceptible to threats to internal validity and limiting
the causal inference that can be drawn from the findings.
Next, while participants were encouraged to schedule phy-
sician visits bimonthly and physicians were trained before
the intervention, future studies should more closely monitor
visit frequency, content delivered, and visit dose required
for meaningful impact. This study, similar to others, only
had a modest impact on child weight, and additional in-
formation is needed to determine which populations are
most appropriate for these programs. In addition, children
were not assessed for the presence of comorbidities (e.g.,
metabolic syndrome, type 2 diabetes, hypertension, and so
on). Given the severity of obesity in this population, it is
possible that other comorbidities existed, and we were
unable to evaluate if participants were experiencing

Figure 2. Changes in child %BMIp95 among completers at each
time point in HH and HHP+ cohorts.

Table 2. Changes in %BMIp95 in HHP+
and HH from Baseline to 1-Year Follow-Up

b(SE) p-value

Between-group
differences

b(SE) p-value

Intent-to-treat
D%BMIp95

a

HHP+ -0.55 (0.30) 0.07 -0.46 (0.42) 0.28

HH -0.62 (0.30) 0.04*

Completers
D%BMIp95

a

HHP+ -0.64 (0.30) 0.03* -0.51 (0.39) 0.19

HH -0.22 (0.29) 0.44

aControlling for clustering by family.

*p < 0.05.

%BMIp95, body mass index as a percentage of the 95th percentile;

HH, Healthy Hawks; HHP+, Healthy Hawks Primary Plus; D, change;

b, beta coefficient; SE, standard error; CI, confidence interval.

Intent-to-treat: HHP+ n = 46, HH n = 300.

Completers: HHP+ n = 34, HH n = 115.
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additional medical barriers to obesity treatment or if phy-
sicians were targeting other health conditions in addition to 
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