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Abstract

Objective To assess the effectiveness of behavioral parent-only (PO) and family-based (FB) inter-

ventions on child weight, dietary intake, glycated hemoglobin, and quality of life in rural settings.

Methods This study was a three-armed, randomized controlled trial. Participants were children

(age 8–12 years) with overweight or obesity and their parents. A FB (n¼88), a PO (n¼78) and a

health education condition (HEC) (n¼83) each included 20 group contacts over 1 year. Assessment

and treatment contacts occurred at Cooperative Extension Service offices. The main outcome was

change in child body mass index z-score (BMIz) from baseline to year 2. Results Parents in all

conditions reported high treatment satisfaction (mean of 3.5 or higher on a 4-point scale). A linear

mixed model analysis of change in child BMIz from baseline to year 1 and year 2 found that there

were no significant group by time differences in child BMIz (year 2 change in BMIz for FB ¼ �0.03

[�0.1, 0.04], PO ¼ �0.01 [�0.08, 0.06], and HEC ¼ �0.09 [�0.15, �0.02]). While mean attendance

across conditions was satisfactory during months 1–4 (69%), it dropped during the maintenance

phase (42%). High attendance for the PO intervention was related to greater changes in child BMIz

(p < .02). Numerous barriers to participation were reported. Conclusion Many barriers exist that

inhibit regular attendance at in-person contacts for many families. Innovative delivery strategies

are needed that balance treatment intensity with feasibility and acceptability to families and pro-

viders to facilitate broad dissemination in underserved rural settings.

ClinicalTrials.gov Identifier: NCT01820338.
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Introduction

Childhood obesity continues to be a critical public
health issue associated with alarming consequences
(Freedman, Ogden, & Kit, 2015; Schwimmer,
Burwinkle, & Varni, 2003; Trasande & Chatterjee,
2009). Behavioral family-based (FB) interventions
addressing childhood obesity are the most studied

intervention for pediatric obesity, producing the best
short-term and long-term outcomes for weight loss
(Janicke et al., 2014; Kitzmann et al., 2010; Whitlock,
O’Connor, Williams, Beil, & Lutz, 2010). In a series of
studies, Epstein et al. demonstrated that behavioral FB
interventions including separate but simultaneous
groups for children and parents, and addressing dietary
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intake and physical activity, lead to greater improve-
ment in child weight outcomes relative to controls
(Epstein, Paluch, Roemmich, & Beecher, 2007;
Epstein, Valoski, Wing, & McCurley, 1994). However,
the generalizability of these interventions is less clear.
Many of these programs have been developed and
tested in well-controlled, well-resourced clinic settings
with middle to high-income families, and have not been
adequately tested in community-based settings. One of
the greatest challenges facing health promotion is trans-
lating research findings from efficacy studies into
evidence-based public health and community settings
(Kerner, Rimer, & Emmons, 2005). Randomized con-
trolled trials (RCT) testing the effectiveness of child-
hood obesity interventions in real-world community-
based settings are needed to bridge this gap (Robinson,
2008). Within this broad domain of “effectiveness”
interventions for childhood obesity, there are a number
of key issues that need to be addressed.

Recent research suggests that behavioral interven-
tions exclusively targeting only the parent in child
weight loss interventions may be an effective alterna-
tive to behavioral FB programs (Boutelle, Cafri, &
Crow, 2011; Golan, Fainaru, & Weizman, 1998).
These behavioral parent-only (PO) interventions may
be less costly, and ultimately have the potential to be
more cost-effective than FB interventions as these
interventions can influence healthy lifestyle habits of
multiple family members by treating only one parent
(Wolf, 1998). PO programs may be particularly well
suited for community-based, underserved settings
with limited resources. However, little research has
examined this issue in real-world community settings.

Children from rural communities represent an un-
derserved population that is a high risk for overweight
and obesity. While only 20% of the U.S. population
lives in rural areas, rural areas account for close to
75% of the medically underserved areas (U.S.
Department of Health & Human Services). Children
living in rural areas are more likely to have obesity
than their peers living in metropolitan areas (Johnson
& Johnson, 2015). The level of resources needed to
deliver effective interventions, as well as the limited
access to health promotion programs, healthy food
options, and potential stigma due to receiving treat-
ment represent significant barriers to dissemination
into rural settings (Lim & Janicke, 2013). Developing
and evaluating interventions that positively impact
children’s long-term weight status and related health
parameters are critical to promoting improved health
of youth, especially in rural settings. Unfortunately,
few studies have examined behavioral interventions to
address pediatric obesity in rural communities. Most
research examining health promotion and obesity pre-
vention programs for rural children have been imple-
mented in schools (Canavera, Sharma, & Murnan,

2009; Williamson et al., 2008). However, the efficacy
of these programs on child weight status is mixed at
best, likely because there is limited involvement of
parents in these programs. Davis et al. examined the
impact of behavioral family interventions delivered in
a clinical setting via telehealth to children with over-
weight and obesity living in rural settings in two stud-
ies. Changes in child weight outcomes were limited,
with no differences relative to comparison conditions
(Davis, Sampilo, Gallagher, Landrum, & Malone,
2013; Davis et al., 2016).

Previously, the authors conducted a pilot study ex-
amining the feasibility and preliminary effectiveness of
a two behavioral family lifestyle intervention program
delivered through four Cooperative Extension Service
(CES) offices in rural communities (Janicke et al.,
2008). The CES is a partnership among the U.S.
Department of Agriculture, land-grant universities, and
county government that delivers educational programs
and research-based information to residents in almost
every county in the US. The CES network offers infra-
structure and resources to support widespread dissemi-
nation of prevention and treatment programming to
families. In this previous feasibility study, child–parent
dyads were randomized to one of two 4-month behav-
ioral treatment programs or a waitlist control. The first
was a behavioral FB behavior in which both the child
and parent attended group meetings. The second was a
behavioral PO intervention in which only the parent
attended group meetings. Results showed that children
randomized to FB and PO conditions experienced sig-
nificant reductions in body mass index z-scores (BMIz)
from baseline to month 10 (four months of treatment
plus six months of no-contact) relative to controls;
there were no differences in BMIz scores between the
PO and FB conditions at 10-month follow-up assess-
ment (Janicke et al., 2008).

Given that the American Psychological Association,
the Obesity Society, and others researchers recom-
mend a minimum of 26 contact hours for FB treat-
ment of obesity (Coppock, Ridolfi, Hayes, Paul, &
Wilfley, 2014; Llabre et al., 2018; Wilfley et al.,
2017b), and that FB interventions with a longer dura-
tion and more treatment contacts are associated with
better child weight outcomes (Janicke et al., 2014;
Kitzmann et al., 2010; Wilfley et al., 2017a), there is a
need to examine the feasibility and benefits of ex-
tended care interventions addressing pediatric obesity
in real-world settings. The purpose of this study was
to examine the effectiveness of two extended behav-
ioral interventions implemented through CES offices
in rural communities on a larger scale with longer
follow-up. The primary hypothesis was that the PO
and FB interventions would exhibit greater reduc-
tions in child BMIz than a health education condition
(HEC) condition from baseline to posttreatment
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(month 12) and follow-up (month 24). Finally, re-
search examining barriers to treatment of childhood
obesity has typically focused on limited access to care
and limited recognition of obesity as a health con-
cern, or reasons that prevent families from initiating
treatment (Lim & Janicke, 2013). Given families in
this study were enrolled in treatment and likely rec-
ognized child obesity as an area to be addressed, we
examined parent perceptions of barriers that may
hinder long-term participation in treatment, includ-
ing logistical barriers, perceptions of limited utility of
intervention content and processes, perceived stigma,
and perceived burden of homework activities.

Methods

Participants
The study protocol was approved by the governing in-
stitutional review board (IRB). Participants were 249
children and their parent(s) from 10 rural counties
(Ricketts, Johnson-Webb, & Taylor, 1998) in north-
central Florida. Power calculations were based on ef-
fect sizes from a previous pilot trial (Janicke et al.,
2008). The goal was to randomize 80 dyads per inter-
vention arm for a total of 240 dyads. Anticipating a
dropout rate of 30% after two years, 56 children per
arm were expected to complete the study through 24-
month follow-up. This would give us sufficient power
to assess the main study hypotheses.

Children were between the ages of 8 and 12 years,
with a BMI at or above the 85th percentile for age
and sex (Kuczmarski et al., 2000). Families were ex-
cluded if the child had a developmental delay, the
caregiver was above 75 years of age, or the child or
parent was using prescription weight loss drugs or
was enrolled in another weight loss program.
Participant flow throughout the study is presented in
Figure I. The study was conducted between 2010 and
2015.

Procedures
This study was a three-armed, RCT. Families were
recruited through direct mailings, distribution of bro-
chures through local schools and physician offices,
and newspaper press releases. Interested parents were
invited to call to learn about the study, complete a
telephone screen, and schedule a screening visit. At the
in-person screening child–parent dyads completed
consent forms and were measured for height and
weight by a trained study nurse. Families who met eli-
gibility criteria were scheduled for baseline assess-
ment. Study-related adverse events were assessed on a
regular basis; when these events occurred, they were
reported as required to the governing IRB.

Assessments
All assessment and intervention sessions took place at
CES offices in participating counties. Baseline assess-
ments were held 1–2 weeks before the start of treat-
ment. Children and parents were again measured for
height and weight and completed outcome measures.

All families completed posttreatment assessment at
month 12 and follow-up assessment at month 24.
Families received $50 as compensation for completing
each assessment. Thus, families could receive a total
of $100 for completing the month 12 and month 24
assessments. There were separate assessment teams for
each county that were not involved in treatment deliv-
ery for that same county, and were kept blind to inter-
vention condition. Individuals on the assessment team
completed enrollment procedures and informed par-
ticipants of assignment to intervention condition.
Each dyad’s assignment to treatment condition was
kept in a sealed envelope that was prepared by the
study statistician and project director; the baseline as-
sessment team was not aware of the content of each
randomization envelope. At the end of the baseline as-
sessment, one team member met with the family in
private to open up the envelope and share the assign-
ment to treatment condition with the dyad.
Intervention group sizes ranged between four and nine
dyads, with a mean of roughly seven dyads per group
across conditions.

Randomization
The three interventions were held on different week-
nights in each county. During the initial telephone
screen, families were informed as to which evenings
the group meetings would be held in their county, and
then families indicated which of the 3 weekday eve-
nings they could attend meetings. A majority of fami-
lies (66%) were available to be randomized to two or
three of the weekday evenings, while some families
(33%) were available to attend just one of the three
weekday evenings. To increase study feasibility,
within each county families were randomized via com-
puter assignment, based on availability, to one of the
three weeknights on which groups would be held on a
1 to 1 to 1 basis. After all families were assigned to a
weeknight, the interventions were randomly assigned
by the study statistician to specific weeknights sepa-
rately for each county. After completing the baseline
assessment families were informed of their random-
ized assignment to treatment condition.

Interventions
For all three conditions, weekly group sessions were
held for the first eight weeks, then every two weeks
for the next eight weeks, and then monthly for the
last eight months. Sessions occurred weekday eve-
nings starting at 6 p.m. and lasted 90 min. Families
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were provided with $10 per treatment session
attended as compensation for travel. Childcare was
available at meetings for all three intervention
conditions.

Interventions were delivered by participating
Family and Consumer Sciences (FCS) agents and 4-H
Youth Development agents (n¼17) at each county

CES office, in collaboration with members from the
research team (postdoctoral psychologist and graduate
students in psychology) (n¼10). Interventionists were
allocated to an intervention group in each county
based on weeknight availability. The FCS and 4-H
agents had a Bachelor’s or Master’s degrees, often
with a concentration in nutrition or youth

A�ended In Person Screening Visit 
 (n = 314)

Consented and Eligible for Study 
 (n = 305)

Met Exclusion Criteria: 9 

Reasons: 
• BMI < 85th percen�le (n=9)

Completed Baseline Assessment 
and Randomized to Treatment  

 (n = 269) 

Met Intent to Treatment Criteria -
A�ended Session 1 (n = 249) 

Withdrew before comple�ng 
baseline measures (n=33)  

Withdrew before star�ng 
treatment (n = 20)  

HEC = 0 

FB = 8 - reasons: 
• No response = 5 
• Parent medical problem = 2 
• Child too embarrassed = 1 

PO=12 – reasons: 
• No response =4 
• Schedule change = 4
• Unhappy with assignment = 3 
• Family unexpectedly moved = 1 

Met Exclusion Criteria: 3 

Reasons: 
• Dyad members already 
engaged in another weight 
loss treatment (n=3)

Parents Comple�ng Phone Screen  
(n = 406) 

Met Exclusion Criteria (n=8) 

Reasons: 
• BMI < 85th percen�le (n=3) 
• Developmental delay (n=2) 
• Child on exclusionary meds (n=1) 
• Child refused to sign assent (n=1)
• Caregiver above age limit (n=1) 

Scheduled in-person screening 
visit, but did not a�end (n = 84) 

Parent-Only Condi�on  
(n =78) 

Health Educa�on Condi�on  
(n = 83) 

Family-Based Condi�on  
(n = 88) 

Completed Month 12 Post-Tx 
Assessment (n = 68) 

Completed Month 24 Follow-Up 
Assessment  (n = 62) 

Completed Month 12 Post-Tx 
Assessment (n = 63) 

Completed Month 12 Post-Tx 
Assessment (n = 75) 

Completed Month 24 Follow-Up 
Assessment  (n = 60) 

Completed Month 24 Follow-Up 
Assessment  (n = 66) 

Figure I. CONSORT flow diagram.
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development. Each parent group was led by two inter-
ventionists, while each child group was led by two sep-
arate interventionists. Interventionists received 12 hr
of training before the intervention led by the study PI
and participated in 30 min of weekly supervision.
Training included discussion of session content, as
well as practice and role-play exercises in goal setting,
problem solving, addressing resistance to change and
facilitating group discussion. Treatment manuals for
the participants and group leaders were developed
during the pilot study and updated and expanded for
use in the current study. Sessions were recorded via
audio tape to allow the investigator to monitor each
interventionist’s performance and assess treatment
fidelity.

FB and PO Behavioral Interventions
The FB and PO interventions and assessment method-
ology were very similar to those used in the previous
pilot (Boutelle et al., 2011), with the main exception
that additional sessions (sessions 13–20) were devel-
oped to focus on maintenance of behavior changes,
and new measures were added to assess parent health
behaviors and child glycated hemoglobin (HbA1c).
The FB and PO interventions were grounded in social
cognitive theory (Bandura 1998; Baranowski, Perry,
& Parcel, 2002; Coppock et al., 2014). Consistent
with this theory, the interventions helped families ac-
quire behavioral weight management skills to better
regulate their dietary intake and physical activity
behaviors and create a healthier home environment.
Additionally, parents were taught key behavior man-
agement skills to help them motivate and support their
child to make healthy choices including shaping, dif-
ferential reinforcement, restructuring the physical en-
vironment, self-monitoring of behavior, modeling,
goal setting, feedback on behavior, problem solving,
and social support. Changes in dietary habits were
addressed via a modified version of the Stoplight Diet
(Epstein & Squires, 1998). Child and parent partici-
pants in both treatment conditions were encouraged
to monitor everything they ate, but were not required
to record energy or macronutrient values. For families
that struggled with completing these monitoring logs,
an abbreviated log was provided in which they could
track the number of servings of “red” foods (i.e., high-
fat/high sugar foods) and “green” foods (i.e., fruits
and vegetables) consumed per day. Parents and group
leaders worked together to set individualized physical
activity and dietary goals, which included limiting the
consumption of “red” foods and increasing the con-
sumption of “green” foods. Children and parents in
both behavioral arms were provided with pedometers
to wear daily and encouraged to gradually increase
their daily steps. In the parent group, parents reviewed
and discussed weekly progress implementing change

strategies, and participated in knowledge and skill
training related to nutrition, physical activity, and be-
havior management strategies.

In the FB intervention, parent and child dyads par-
ticipated in simultaneous but separate groups. The
child group sessions included review of progress dur-
ing the previous week, a physical activity to demon-
strate strategies to keep active, and preparation of a
healthy snack. At the end of sessions, children and
parents worked together to develop goals and action
plans.

In the PO intervention, only the participating
parent(s) attended group meetings. Steps and material
covered were the same as those in the FB intervention.
In addition, parents role-played setting goals with
their children and were encouraged to work with their
children at home to help them monitor health behav-
iors and set goals.

HEC Condition
Both the child and parent participants attended all
meetings. Group sessions addressed a series of nutri-
tion, physical activity, and health promotion topics.
After the presentations, parent groups discussed how
the information could be useful for their families. The
families did not receive training in behavioral self-
regulation or parenting strategies. Children partici-
pated in a group physical activity and were offered a
healthy snack during each session. There was no dis-
cussion of implementing these activities or preparing
healthy snacks in other settings.

Assessment of Treatment Fidelity
Audio recordings of 13 group meetings from each
treatment condition (39 in total) were randomly se-
lected via a computer-generated list and coded for
treatment fidelity. A checklist of topics to address for
each treatment session was developed across condi-
tions using the group leader treatment manuals.
Trained coders reviewed recordings to determine if
each listed item was addressed. Ten (25%) of the 39
recordings were rated by a second coder to assess
interrater agreement.

Outcome Measures
Height and weight were assessed for each child and
parent by trained research team members. Height
without shoes was measured to the nearest 0.1 cm us-
ing a Harpendon stadiometer. Weight was measured
to the nearest 0.1 kg with one layer of clothing and
without shoes using a Tanita BWB-800 digital scale.
Height and weight were each measured three times,
with the mean calculated and used for analysis.
Child dietary intake was assessed via the Block Kids
2004. This 77-item questionnaire assessed children’s
dietary intake over the past month (Berkeley, CA,
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2004). The food list for this questionnaire was devel-
oped from the NHANES 1999 to 2002 dietary recall
data. Each child and parent dyad worked together to
complete the questionnaire. Parent dietary intake was
assessed with the Block Brief 2000 Food Frequency
Questionnaire (Harlan & Block, 1990). This is a re-
vised version of a previously validated survey that asks
respondents to estimate consumption of a wide variety
of foods. Scoring yields estimates of macro- and mi-
cronutrient intake, as well as intake by specific food
group. Child health-related quality of life was assessed
via the Pediatric Quality of Life Inventory (PedsQL)
(Varni et al., 2003). The PedsQL is a 23-item measure
of health-related quality of life (QOL) in healthy chil-
dren and those with acute and chronic conditions. The
measure has been reported to have excellent internal
consistency, clinical validity, and factor-analytic sup-
port for subscales. The total score was used in this
analysis. There are both child and parent report forms;
both were completed in this study. Coefficient alpha
for the child version in this sample was .86, while for
the adult version was .90. Child glycated hemoglobin
(HbA1c) was assessed via a point-of-care Cholestech
GDX Analyzer administered by the study nurse. At
posttreatment, children and parents each completed a
single item assessing overall program satisfaction, and
parents also completed a 15-item measure developed
by the research group and extension staff to assess bar-
riers to attending group meetings.

Statistical Analysis
Descriptive statistics were calculated for outcomes
and predictors by treatment and time. The outcomes
of interest were child and parent BMI, child BMIz,
child and parent-reported mean daily dietary intake,
child-reported QOL, parent-reported child QOL, and
child HbA1c. For each outcome, the change from
baseline to 12 months and baseline to 24 months was
examined. Two models were considered for each out-
come using a modified intent-to-treat (ITT) approach
for the analysis and comparison of treatment groups;
the approach was considered a modified ITT analysis
as dyads that dropped out prior to attending the first
treatment session were not included in the analysis.
Both models were linear mixed models of the change
from baseline (e.g., BMIz) to the first and second
follow-up; these models allow for dropout, with the
assumption that the missingness was at random. The
first was a basic model that considered time, treat-
ment, and a time � treatment interaction and con-
trolled for the baseline value of the outcome (e.g.,
BMIz). If the time � treatment interaction was not sig-
nificant, it was removed from the model and the
model was refit to examine for overall treatment
effects. For this first model of overall treatment com-
parisons across time, any treatment effects were

followed by pairwise comparisons among the groups
(using a Tukey adjustment in determining statistical
significance), either by time (if a time � treatment in-
teraction) or overall (if no significant interaction). The
second model was the same as the first, with the addi-
tion of a single demographic control and its interac-
tions with time and treatment, in order to explore
potential subgroups that benefited differentially from
the treatment. If the three-way interaction demo-
graphic covariate � time � treatment was not signifi-
cant, it was removed and the reduced model was
evaluated. Given the exploratory nature of the covari-
ate interaction models, significant results were not fol-
lowed by pairwise comparison. However, with
regards to the primary outcomes (child BMI or BMIz),
any significant interactions were presented to provide
data for future studies. In all cases, the change from
baseline values was observed to be approximately nor-
mally distributed. If the baseline values were skewed,
the natural log of the baseline value was used as the
covariate in the models. For the model of child BMI,
both age and gender were controlled in the analysis. In
all cases, mean (95% confidence interval [CI]) changes
from baseline at 12 months and 24 months are
reported.

Results

Overall, 249 dyads accepted randomization and
started treatment. Across groups, participants
attended 69% of core treatment sessions (during the
first four months), and 42.6% of maintenance sessions
(during months 5–12). There was a significant differ-
ence in attendance across conditions for both core ses-
sions (FB ¼ 65.1%, PO ¼ 66.2%, HEC ¼ 75.6%;
p¼ .035) and maintenance sessions (FB ¼ 37.1%, PO
¼ 37.0, HEC ¼ 52.9%; p¼ .011), with higher atten-
dance in the HEC relative to the behavioral treat-
ments. A total of 83% of dyads completed year 1
posttreatment assessment and 75% completed follow-
up assessment at year 2. There was no difference in
baseline demographic or outcome variables between
assessment completers and noncompleters. Baseline
demographic and outcome variables are listed in
Table I.

Study outcomes are listed in Table II. In the basic
linear mixed model, there was not a significant time
by treatment interaction for any child health out-
comes. When the interaction was removed, a signifi-
cant overall treatment effect for child HbA1c
measures was observed. Pairwise comparisons show
that children who received the HEC or FB interven-
tions had a greater decrease in HbA1c in the first year
than children in the PO intervention, while the differ-
ence between the children in the FB and PO was not
significant (Table II). This decrease relative to baseline
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was observed at two years as well with no significant
time effect. Fifty percent of children completing assess-
ments showed decreases in BMIz at posttreatment and
follow-up assessments in each of the treatment condi-
tions. However, only 16% in the FB treatment, 13%
in the PO treatment, and 5% in the HEC experienced
clinically significant BMIz reductions at two year
follow-up, based on guidelines from Wilfley et al.
(2017b).

For parent outcomes, only change in parent BMI
had a significant time by treatment effect after control-
ling for baseline BMI. All three conditions had a de-
crease in parent’s BMI from baseline to year 1.
However, pairwise comparisons show that the parents
in the FB condition experienced a greater decrease in
BMI at year 2 compared to those in the PO condition
(Table II). At two year follow-up, 23% of parents in
the FB and HEC conditions, and 16.7% of parents in
the PO condition, experienced a clinically significant
decrease in weight of 5%.

For the models with covariates, there was a signifi-
cant time by treatment by race/ethnicity interaction
for child BMI. For all three treatment groups, there
was an increase of approximately 1 kg/m2 in child
BMI from baseline to year 1 for non-Hispanic White
children and about 1.5 kg/m2 for non-White children.
Non-White children overall experienced greater
increases in BMI across the two years compared to
White children.

There were no differences across treatment condi-
tions in parent program satisfaction, with mean parent
satisfaction ratings equal to 3.5 or higher on a 4-point
Likert scale. Child ratings of program satisfaction
showed that children in the FB (M¼3.81, SD ¼ 0.47)
and HEC (M¼3.74, SD ¼ 0.62) reported higher satis-
faction relative to the PO condition (M¼ 3.52,
SD¼0.86; p ¼.03). Treatment fidelity was rated
above 95% for all conditions; agreement across coders
was 98.7%.

Table III lists the parent-reported barriers to attend-
ing group meetings. Over 60% of families reported
experiencing an ongoing family scheduling conflict
that hindered regular attendance at group meetings.
Mean number of barriers reported by parents did not
differ across groups (FB [M¼2.1, SD ¼ 1.3] and HEC
[M¼ 1.6; SD ¼ 1.3; p¼ .06]); however, there was an
effect size of 0.4. Across groups, the total number of
barriers reported was negatively correlated with total
attendance (r ¼ �.35, p < .001), while the number of
total scheduling conflicts was negatively correlated
with change in child BMIz at posttreatment (r ¼ �.19,
p ¼ .02). Exploratory analyses were conducted to de-
termine if child BMIz outcomes were related to meet-
ing attendance. For the PO condition, children of
parents who attended nine or more of the 12 core
group treatment meetings experienced great
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improvements in weight status relative to children of
parents who attended less than nine sessions at both
year 1 (mean BMIz D of 0.078 vs. �0.012; p < .02)
and year 2 (mean BMIz D of 0.064 vs. �0.042; p <
.05). Fifty percent of parents in the PO condition met
this 75% attendance threshold. There was no such re-
lationship for participants in the FB intervention.
There were no differences across groups in the types
of treatment barriers reported.

Discussion

This is the first large RCT examining the effectiveness
of behavioral lifestyle interventions to address obesity
for children in real-world rural community settings.
Interventions were implemented through CES offices.
The E-FLIP program received strong support from
CES staff and administrators. While over a half of
child participants completing assessments showed
decreases in BMIz, roughly only one in six children in
the two behavior conditions experienced clinically sig-
nificant reductions in BMIz at month 12 follow-up,
and there were no significant differences in BMIz and
child health outcomes across conditions at either post-
treatment or follow-up assessment. Thus, the main hy-
potheses were not supported. Decreases in child

dietary intake and increases in child QOL were in the
hypothesized directions, but roughly similar across
conditions. Moreover, there was a significant differ-
ence for change in parent BMI favoring the FB
intervention.

These results are in contrast to recent efficacy stud-
ies demonstrating positive weight outcomes associated
with behavioral interventions for children with obesity
delivered in clinical settings (Boutelle et al., 2011;
Wilfley et al., 2017a). Notably, in contrast to the de-
sign of E-FLIP for Kids, these efficacy studies were
conducted with participants from primary metropoli-
tan areas and interventions were delivered in clinical
settings by multiple medical professionals with exper-
tise in obesity. Alternatively, our results are similar to
a recent behavioral family intervention implemented
to children with obesity and their parents in rural set-
tings using telehealth by Davis et al., which showed
limited changes in weight status over time subsequent
to eight months, 14 session intervention.

Notably, the child weight change outcomes in the
current study contrast with those found in our previ-
ous pilot study with children in rural settings, in which
children assigned to behavioral PO and FB interven-
tions delivered through CES offices, on average, each
showed significant decreases in mean BMIz relative to
children assigned to the waitlist control condition
(Janicke et al., 2008). One likely reason for this differ-
ence was the large scope of the current study. In each
of the 10 participating counties, treatment groups
were conducted on three different weeknights. Given
two to three counties were included in each cohort, up
to nine treatment groups were run each week across
the length of the study. This required a large number
of interventionists, which impacted time allotted for
weekly supervision for each interventionist. While the
measure of treatment integrity in this study showed
that the interventionists were implementing the treat-
ment components as specified in the treatment man-
uals, it is possible that skill and sensitivity with which
goal setting and problem solving were implemented in
the behavior groups was not optimal. Notably, CES
agents acknowledged that learning group facilitation,
goal setting, problem solving, and implementation of
behavioral management skills with parents were new
skill sets for them that required a number of months
of actual “real-world use” before feeling comfortable
independently utilizing the skills in group formats.
This suggests longer and on-going training is likely
necessary to optimize group leader performance.

Less than optimal participant attendance was a ma-
jor challenge. Session attendance dropped dramati-
cally during the maintenance phase. Many families
reported difficulty balancing attending group meetings
for such an extended period with family and work re-
sponsibilities, most commonly due to different types

Table III. Parent Identified Barriers to Attending Group
Meetings (Parents Allowed to Check All That Apply)

1. Participating child started an activity (e.g.,
sports, clubs, church group) 34% that conflicted
with groups

34%

2. I, or a member of our family, participated in an
activity that conflicted with groups (e.g., sports,
PTO, church groups, club)

28.7%

3. Changes in work schedule or change in job 22%
4. I, my child, or member of my family became ill,

injured, or required hospitalization that con-
flicted with groups.

20.7%

5. Participating child had too much homework 18%
6. Car problems or unreliable transportation 10%
7. It too long for us to drive or travel to group

sessions
9.3%

8. It took too much time to complete the various
homework assignments or food logs in the study

8%

9. Changes in family income made it too difficult
to attend groups

6.7%

10. My child was embarrassed or did not like partic-
ipating in groups

5.3%

11. There was death in the family/close family friend 4.7%
12. I did not feel like information given in the groups

was helpful for me or my family
3.3%

13. I was embarrassed or did not like participating
in groups

2.7%

14. I, or my spouse, lost our job 2%
15. My spouse did not like my family participating

in groups
0.7%

Note. PTO ¼ parent–teacher organization.
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of scheduling conflicts or transportation barriers that
hindered regular attendance at meetings. Notably, per-
ceptions of stigma, limited usefulness of intervention,
and a burdensome level of assigned homework tasks
were endorsed relatively infrequently. These schedul-
ing conflicts and transportation barriers are consistent
with limited previous research in this area (Lim &
Janicke, 2013). This is a particular challenge in rural
areas, where there is a lack of available public trans-
portation. These barriers are notable given that more
reported barriers were associated with poorer atten-
dance, and that more scheduling conflicts were related
to poorer child weight outcomes. Such issues speak to
the need for alternative delivery methods that can be
more convenient for children and families.

The timing of the outcome assessment could have
impacted the results. Posttreatment assessment was
conducted at month 12 after the completion of the
maintenance sessions, as opposed to at the completion
of the core four month treatment as was done in the
previous feasibility study (Janicke et al., 2008).
Maintenance of behavior and weight change after
treatment is a significant challenge in adult and pediat-
ric obesity research (MacLean et al., 2015; Wilfley
et al., 2007) and could partially explain why the find-
ings are not consistent with recent RCTs (Janicke
et al., 2014), as well as the previous feasibility study.

In reflecting on these results, one should consider
the potential positive aspects of the HEC condition,
given the favorable changes in BMIz, as well as the
higher attendance and strong satisfaction ratings.
Notably, no parents withdrew from the study prior to
starting treatment after being informed of their assign-
ment to the HEC condition. Anecdotally, many
parents in the HEC condition reported satisfaction
with their group during and following treatment, spe-
cifically noting that they valued the support offered by
the group format, and also felt less burdened by not
being asked to monitor dietary intake and physical ac-
tivity on a daily basis. Future research may want to
consider this model, or a hybrid model combining the
current HEC condition with the addition of more edu-
cation on parent and behavioral weight management
strategies without inclusion of the perceived burden-
some daily monitoring or weekly goal setting require-
ments. This could be a low-resource, low-cost model
for engaging families of children with obesity in
weight management efforts that may be more feasible
for delivery in settings like those included in the cur-
rent trial, given community and staff resources.

It is notable that across treatment conditions chil-
dren from racial and ethnic minority backgrounds evi-
denced more weight gain over the course of the
program compared to non-Hispanic White youth.
These differences occurred despite no significant dif-
ferences in reported barriers to participation,

attendance or program satisfaction. These results sup-
port continued efforts to better understand factors
impacting differential outcomes among minority
youth and develop culturally sensitive interventions
that help address health disparities (Wilson, 2009).

While some key study limitations have been dis-
cussed above, three additional limitations should be
noted. First, resources varied across CES sites, with
some counties having large, high-quality facilities, and
multiple staff available to lead groups, while other
counties had limited facilities and staff available to op-
timally support intervention programs. These differen-
ces have implications for potential dissemination
quality. Second, as part of the assessment, children
were asked to wear accelerometers to objectively mea-
sure physical activity. However, adherence to wearing
the accelerometers was poor and did not allow for
meaningful analysis on changes in physical activity
over time. Third, self-report measures of dietary in-
take, including food frequency questionnaires, often
underreport caloric intake and thus may not have ade-
quately captured changes in actual dietary intake.
Third, it is clear that the length of the intervention
was a limiting factor for many families. However, sub-
stantial research shows that more treatment contacts
are associated with better outcomes (Janicke et al.,
2014; Kitzmann et al., 2010; Wilfley et al., 2017a),
and multiple sources recommend a minimum of 26 hr
of behavioral family contacts (Coppock et al., 2014;
Llabre et al., 2018; Wilfley et al., 2017b). Balancing
these key issues will clearly be a challenge for families
and providers operating in real-world community set-
tings. Finally, we did not capture data on which be-
havioral weight loss and parenting strategies were
used most often by participants and how these were
related to health outcomes. Further our barriers mea-
sure may have missed some important barriers that
hinder families’ abilities to make effective lifestyle
changes that live in rural locations. This information
can be helpful in redesigning interventions for future
examination.

There are a number of lessons that can guide future
research. First, 249 families were recruited and en-
rolled in this study, which demonstrates recognition of
the health issue by parents, as well as need and desire
for treatment addressing pediatric obesity in rural
settings.

Probably most important, given that logistic con-
siderations and competing time demands were the
main barriers to attending group intervention meet-
ings, the research literature and current data show
that more treatment contact is associated with better
outcomes (Wilfley et al., 2017a; Wilson, 2009); bal-
ancing intensity and duration of treatment with fam-
ily’s ability to attend ongoing sessions is critical. In
this vein, developing and evaluating novel strategies or
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alternative delivery formats to limit barriers to partici-
pation, such as telehealth or mHealth strategies are
clearly warranted. For example, phone counseling has
shown promise in facilitating weight management in
adults, with research also starting to accumulate with
children (Pbert et al., 2016; Perri et al., 2008). The
previous pilot study by this research team supported
the feasibility of a four month in-person group inter-
vention (Janicke et al., 2008). It may be that adding a
telehealth maintenance component, instead of con-
tinuing in-person meetings, may be more feasible for
families, while still providing the on-going support to
facilitate behavior change. Further studies are clearly
needed to examine what amount, type and frequency
of contact are feasible for families and providers in
real-word settings, and how different dosage and types
of treatments may lead to different weight outcomes.
Policy makers and community leaders should also con-
sider augmenting these family interventions with
broader community intervention efforts (Economos
et al., 2007) that could provide greater support for
maintenance of lifestyle behavior changes. Moreover,
to expand the dissemination of obesity intervention
programs, whether through CES offices or other com-
munity venues, stakeholder groups should consider
developing and evaluating efficient training and super-
visory protocols to increase treatment fidelity across
diverse sites. Novel strategies, including technological
approaches would also be important to consider as a
way to facilitate training and monitor personnel deliv-
ering interventions in rural and high-risk communities.
Finally, although no definitive conclusions can be
drawn based on the post-hoc analysis, the data suggest
that the PO intervention has the potential to positively
impact child weight change, if providers and families
can work together to facilitate regular and ongoing
participation in treatment. Given the various limita-
tions in the current study, further research examining
gold standard intensive intervention formats relative
to novel intervention formats (i.e., PO, different
modes of patient contact) are warranted.

One of the greatest challenges facing health promo-
tion efforts is translating research findings from effi-
cacy studies into evidence-based public health and
community interventions (Kerner et al., 2005), espe-
cially in underserved settings. RCTs testing the effec-
tiveness of childhood obesity interventions in real-
world community-based settings are needed to bridge
this gap. Contrary to the hypothesis, the extended be-
havioral interventions implemented in CES offices
across rural counties in this trial did not lead to greater
changes in child weight status compared to an educa-
tion control condition. This study pointed to a number
of challenges that provider organizations may face
when delivering health behavior change interventions
for families in real-world community settings.

However, results from this trial provided critical infor-
mation to suggest what works and does not work, as
well as identifying strategies to overcome the chal-
lenges of implementing programs addressing obesity
in real-world settings.
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