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Abstract

Background: Health behavior change interventions that target childhood obesity in minority populations have led to inconsistent
and short-lived results. The purpose of this study was to test a novel intervention that was personalized and family-based in a Latino
population to reduce childhood obesity.

Methods: Competency-Based Approaches to Community Health (COACH) was a randomized controlled trial. Latino parent—child
pairs were recruited from community settings in Nashville, TN. Child eligibility criteria included age 3—5 years and a BMI >50th
percentile. The intervention included 15 weekly, 90-minute sessions followed by 3 months of twice-monthly health coaching calls.
The control group was a twice-monthly school readiness curriculum for 3 months. Sessions were conducted by a health coach in
local community centers, with groups of 8—11 parent—child pairs. The primary outcome was child BMI trajectory across 12 months,
measured at four times. The intervention’s effect was assessed by using a longitudinal, linear mixed-effects growth model, adjusting
for child gender, baseline child and parent age, and baseline parent BMI and education.

Results: Of the 305 parent—child pairs assessed for eligibility, 117 were randomized (59 intervention, 58 control). Child BMI was
available for 91.5% at 1-year follow-up. Mean baseline child age was 4.2 [standard deviation (SD)=0.8] years, and 53.8% of
children were female. Mean baseline child BMI was 18.1 (SD=2.6) kg/m?. After adjusting for covariates, the intervention’s effect
on linear child BMI growth was —0.41 kg/m? per year (95% confidence interval —0.82 to 0.01; p=0.05).

Conclusions: Over 1-year follow-up, the intervention resulted in slower linear BMI growth for Latino preschool-aged children
from poverty.

Keywords: behavioral interventions; childhood obesity; Latino families; qualitative research

Background disparity is persistent, in part, because of inequity in social
determinants of health.>*> Families from minority com-

( jhildhood obesity rates among minority groups  munities face structural barriers to engaging in healthy
continue to be disproportionately higher than  behaviors that are necessary to support healthy childhood
among white, non-Hispanic children.! This health  growth patterns, from unsafe neighborhoods to inadequate
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access to healthy foods.*> Health disparities in childhood
obesity begin in early childhood, which confers long-term
risk of cardiovascular disease, cancer, and diabetes to these
children already at risk.® These challenges are particularly
salient for Latino children, where the prevalence of obesity
among preschool-aged children aged 24 years is 17.3%.’

The medical community has sought to address these
disparities by developing interventions that are designed to
reduce childhood obesity among minority children, which
have consistently led to small and unsustained improve-
ments in child weight.®"'° In particular, two recently con-
ducted randomized trials among predominantly Latino
families did not achieve their primary outcome of obesity
prevention among preschool-aged children.!"'> These
findings are consistent with a previous systematic review
that identified only a few successful interventions among
Latino children, all of which were among older children.'?
One reason that childhood obesity interventions for chil-
dren from low-income and minority communities may fail
is that intervention content may not account for the wide
variability of cultural, social, and psychological factors
that contribute to both obesity and its determinative health
behaviors.'*!>  Although multi-level interventions that
address the community, family, and individual level have
drawn much attention of late, it is often difficult to achieve
the meaningful changes in the social environment neces-
sary to affect improvements in child weight.

Another alternative to addressing the social determi-
nants of health that contribute to childhood obesity is by
developing interventions to support personal agency—
defined by Bandura as a person bringing ‘their influence to
bear on their own functioning and on environmental
events.”'® Strategies developed in the learning sciences
suggest that improving agency requires a personalized
instructional approach that allows for tailoring of inter-
vention content to reduce the variability in outcomes.!*!’
This paradigm is consistent with the notion of personalized
health, which recognizes that a one-sized-fits-all inter-
vention is unlikely to be most effective for all participants.

The purpose of this study is to test the effectiveness of
a novel intervention, Competency-Based Approaches
to Community Health (COACH), on changes in child BMI
over 1 year of follow-up. Using the paradigm of person-
alized medicine, we aim at preventing and treating
childhood obesity through a personalized family-based
intervention in local parks and recreation centers by fa-
cilitating agency for health behavior change among
minority parent—child pairs.

Methods

The COACH Trial was a parallel-group, individually
randomized controlled trial (RCT) designed to prevent/
treat childhood obesity by delivering a personalized,
family-centered intervention to parent—child pairs. The full
methods and study design have been previously re-
ported.'*!® The Vanderbilt Medical Center Institutional
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Review Board approved the study protocol. Written in-
formed consent was obtained by bilingual data collectors
in Spanish by using an enhanced, low-literacy ap-
proach.!??° The study was registered on clinicaltrials.gov
(NCTO03141151) before participants were enrolled.

Setting and Participants

Parent—child pairs were recruited from physicians’ of-
fices and community settings in Nashville, TN. Enrollment
occurred between May 2017 and August 2017. The final
12-month follow-up was conducted between May 2018
and August 2018. Child eligibility criteria included age
3-5 years, Spanish speaking, and a BMI >50th percentile
based on US Centers for Disease Control and Prevention
standardized growth curves.?! Participants were excluded
if a medical condition precluded routine physical activity
or if parents lived outside of specified zip code regions that
were contiguous to intervention sites at local community
centers. Race and ethnicity information was collected be-
cause obesity disproportionately affects children from
underserved minorities.*> Race and ethnicity for both
parent and child were assessed by parent report. To be
eligible, parents had to self-identify as Hispanic/Latino.

Randomization

Participants were randomized by using a computer-
generated schedule that included randomly permuted block
sizes from 2 to 6. Assignment was implemented through an
electronic interface, concealing group assignment before
enrollment. Only study staff not involved in data collection
implemented randomization. Group assignment could not
be changed.

Intervention Description

The intervention consisted of two phases: an intensive
in-person phase and a maintenance phone-call phase. The
intensive phase consisted of weekly sessions for 15 weeks,
and each session lasted 90 minutes. The intention of the
curriculum was to build parent and child agency for health
behaviors through a personalized approach. The content of
modules included didactic and skills-building sessions on
healthy diet, physical activity, sleep, engaged parenting,
and media use. Each session was conducted in a local park
and recreation community center, with a group of 8-11
participants. When participants could not make a session in
person, the health coach would call the participant and
complete a make-up session by phone. These sessions
typically lasted 20—30 minutes. The curricular components
that facilitated a personalized approach included (1) indi-
vidual assessment of competency in seven health behav-
iors, (2) the development of individualized learning plans,
and (3) giving participants the choice about which content
areas to spend extra time on during sessions. Personaliza-
tion occurred each week when the group decided on an
area on which to focus additional time and through four
“intercessions’ throughout the 15 weeks where partici-
pants received individualized coaching on topic areas they
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selected. Each session was designed around key compo-
nents of the behavior change theory, with a focus on goal
setting, self-monitoring, and problem-solving. Children
participated in a concurrent session designed to mirror the
adult intervention. These sessions included: (1) an inter-
active didactic component, (2) a hands-on connected ac-
tivity, (3) stretching and physical activity, and (4) a review.
Children then joined the parent session for shared inter-
action around material learned in the session and a shared
meal. As a part of each session, the parents received
written materials to reinforce key messages.?

The maintenance phase consisted of twice-monthly
coaching calls for 3 months. Health coaches used motiva-
tional interviewing to set personalized family health goals,
gauge progress on previous goals, and problem-solve with
participants.?* Health coaches were trained and certified
research assistants, who were natively bilingual.

The control group consisted of sessions twice a month
for 3 months. The content was developed by the Nashville
Public Library and focused on school readiness with the
following topics: (1) Getting Ready to Read, (2) Home is a
Learning Zone, (3) Fun with Play, (4) Words and Letters in
the World Around Us, (5) Work that Body, Feed that Mind,
and (6) Parent Advocacy in School.>> There was also a field
trip to the local library.

All sessions (both intervention and control) were con-
ducted in Spanish by the same natively bilingual health
coach.

Blinding

Data collectors were blinded to individual participant
study condition. All study staff, including the primary in-
vestigator and statisticians, were blinded to postbaseline
data aggregated by the group until all study data had been
collected and cleaned.

Outcomes

The prespecified primary outcome was child BMI tra-
jectory across 12 months, modeled by using linear and
quadratic terms.'! BMI was calculated as weight in kilo-
grams divided by height in meters squared. The protocol
identified seven prespecified secondary outcomes: (1) child
diet, (2) child physical activity, (3) parent BMI, (4) parent
diet practices, (5) parent physical activity, (6) parent self-
efficacy for child health behaviors, and (7) parenting
practices that encourage/discourage child physical activity.
Child BMI-Z score was added as a post hoc secondary
outcome.

Data were collected at baseline and 4, 7, and 12 months
by trained and certified bilingual data collectors in par-
ticipant homes or local community centers. Data collected
included parent and child height using stadiometers
(without shoes, to nearest 0.1 cm) and weight using
research-grade and calibrated scales (to nearest 0.1kg).
Survey data were collected in Spanish via guided ad-
ministration. Survey domains included demographic, be-
havioral, and psychosocial domains. Acculturation was
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measured by using the Brief Acculturation Scale for His-
panics (BASH).2® BASH scores range from 4 to 20, with low
scores indicating low acculturation. Child diet was measured
by nine single survey items used in the Feeding Infants and
Toddlers Study®’ (soda, juice, sugary drinks, fruits, vegeta-
bles, sweets, snacks, other dairy, and water), with higher
values representing higher frequency of consumption per day.
Child physical activity was measured by parent self-report, by
asking in a typical week how many days the child was
physically active for at least 60 minutes/day. Diet practices
were measured by using a summed score of a 4-item ques-
tionnaire of eating behaviors, including overeating, unplanned
eating, making poor food choices, and emotional eating.?®

Parent physical activity was measured by using the Be-
havioral Risk Factor Surveillance System (BRFSS) module
for physical activity, and it combines parent moderate-to-
vigorous physical activity (MVPA) and walking time to
account for total active time.?” Parenting self-efficacy for
child health behaviors was measured by using a 16-item
scale, with four sub-scales: avoiding sugary beverages,
avoiding fruit juice, supporting fruits and vegetables intake,
and supporting physical activity.*® Parenting practices
around child physical activity were measured by the Pre-
schooler Physical Activity Parenting Practices (PPAPP)
scale, which is divided into two sub-scales measuring prac-
tices that encourage (15 items) and discourage (14 items)
child physical activity.>!

Process measures included fidelity to implementation,
measured by using a standardized interventionist feedback
form that captured qualitative assessment of fidelity to the
intervention protocol from both the interventionist and
trained study staff, and dose delivered, measured by at-
tendance at both intensive in-person and maintenance
coaching phone-call sessions.

Adverse Event Reporting

Adverse events were identified throughout the study
period by a structured questionnaire at all data collection
time points. Participants were also encouraged to contact
the study team if an event occurred between measurement
time points.

Sample Size

A power analysis was conducted with a two-tailed
o =0.05 and 80% power to detect a standardized effect size
of 0.4. Results suggested that 100 pairs were required. The
effect size of 0.4 was selected based on data from previous
clinical trials for childhood obesity among Latino partici-
pants.!!

Statistical Methods

Baseline characteristics were reported as mean [standard
deviation (SD)] or number (%) for categorical variables.
The analysis used an intention-to-treat approach designed
to test the difference in the BMI growth trajectory between
children in the intervention and control groups. As speci-
fied a priori, BMI trajectory was modeled by using a linear
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and a quadratic term, given the nonlinear nature of early
child growth. The original analysis used a longitudinal
mixed-effects regression model with two levels (time
nested within child), three random effects (intercept, lin-
ear, and quadratic), and an unstructured variance—covari-
ance matrix.>> BMI data were assumed to be missing at
random, and the model used a maximum likelihood pro-
cedure to handle missing outcome data (~ 10% missing
BMI data across all time points).>> Measurement time
varied individually and was measured continuously as
years since baseline data collection. Child gender was a
covariate for the intercept. Child age and intervention
condition were covariates for the intercept, linear, and
quadratic terms. Intervention effectiveness was evaluated
by a likelihood ratio test to determine whether the linear
and quadratic intervention effects were jointly equal to
zero (df=2; 0.05 level).

However, because the linear term alone might be sufficient
to adequately capture child BMI trajectory in this relatively
short one-year timeframe, the original quadratic model fit was
compared with an otherwise identical nested linear model by
using a likelihood ratio test and the Akaike Information
Criterion (AIC) and Bayesian Information Criterion (BIC).
Baseline parent education, BMI, and age were then added to
the final linear model as covariates for the intercept and linear
terms. To assess the potential for post-randomization cluster
effects due to participants meeting in small, consistent sub-
groups throughout the trial, we fit a model with an additional
level for children clustered within the intervention sub-
group.>* This model demonstrated a near-zero variance and
intracluster correlation coefficient at the subgroup level and
did not affect parameter estimates or confidence intervals
(ClIs). Therefore, results from the more parsimonious model
without a level for subgroup are presented.

Secondary and post hoc outcomes were analyzed by using
ordinary least-squares regression when residual diagnostics
did not confirm violation of distributional assumptions. The
child diet items were analyzed as noninteger count variables
by using Poisson regression with robust standard errors to
control for mild assumption violation,*> and goodness-of-fit
was evaluated by using tests of both the deviance and Pearson
statistics.>® The child and parent physical activity outcomes
were analyzed by using negative binomial regression because
their distributions were severely over-dispersed (variance
vastly exceeded the mean).?” Models were prespecified and
adjusted for covariates hypothesized to be associated with
each outcome. All secondary models included the baseline
outcome as a covariate. The child outcome models (child diet
and child physical activity) also adjusted for baseline child
age, child gender, and parent education; whereas the parent
outcome models (BMI, diet practices, physical activity, self-
efficacy, and parenting practices related to child physical
activity) adjusted for baseline parent age and education.

In post hoc analyses, we used ordinary least-squares
multivariable regression to test the relationship between
attendance at sessions (dose) and child BMI-Z at the 7- and
12-month follow-up. A separate model was conducted for
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each dose modality (i.e., the number of intensive phase in-
person contacts delivered, and the number of maintenance
phone calls completed). A third model tested the interaction
of the two dose modalities by including each of the main
effects and their interaction. To evaluate for a potential
nonlinear relationship between dose and BMI-Z, we re-
peated the linear regression by using two different ap-
proaches: (1) restricted cubic splines and (2) a categorical
dose variable [0-5 sessions (ref) vs. 6—10 sessions vs. 11-15
sessions]. Because interpretation of diagnostic plots and the
model with restricted cubic splines provided no evidence for
nonlinearity, we present the model treating dose categori-
cally for ease of interpretation. The control group was in-
cluded and had zero dose for all models in the dose analysis.
All models adjusted for baseline child age and gender.

Statistical analyses were conducted by using Stata ver-
sion 15.1 (StataCorp). Statistical significance was defined
by using a two-sided test with o=0.05.

Results

Of the 305 parent—child pairs assessed for eligibility, 117
were randomized, with 59 assigned to the intervention group
and 58 to the control group. The 12-month retention rate was
90% for the intervention and 93% for the control (Fig. 1). At
baseline, child mean age was 4.2 (SD=0.8), 53.8% were
female, and mean child BMI was 18.1 (SD=2.6) kg/m>.
Almost all (99.1%) index parents were women, 48.7% did
not graduate high school or obtain a GED, and the household
income among those who reported a value was <$20,000 for
53.8% (n=35/65). At baseline, parent acculturation was
very low, with an average BASH score of 5.0 (SD 2.0).
Table 1 shows baseline data by intervention group.

Primary Outcome

The mean child BMI at 12 months was 18.5 (SD=2.7) in
the intervention group and 18.7 (SD=3.7) in the control
group. The final linear mixed-effects model with all cov-
ariates showed an adjusted linear intervention effect of
—0.41 kg/m? per year [(95% CI —0.82 to 0.01); p=0.05].
Model-estimated child BMI trajectories are shown in
Figure 2. Adjusted BMI difference estimates at each
follow-up time point are shown in Table 2.

Secondary Outcomes

Analysis of secondary outcomes at the 4-month time
point is shown in Tables 3 and 4, and secondary outcomes
at 7 and 12 months are shown in Appendix Tables Al and
A2. At 4 months (immediately after the intensive phase of
the intervention), there were statistically significant, ben-
eficial intervention effects on parent-combined minutes
spent in MVPA and walking [Incidence Rate Ratio
(IRR)=1.99; (95% CI 1.16-3.42); p=0.01], all four do-
mains of parent self-efficacy for child health behaviors
[sugar: B=2.24; (95% CI 0.70-3.77); p=0.005, juice:
B=1.59; (95% CI 0.05-3.13); p=0.04, physical activity:
B=2.00; (95% CI 0.74-3.25); p=0.002, fruits/vegetables:
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Enrollment

Assessed for eligibility (n=305)

h 4

Excluded (n=182)

* Not meeting inclusion criteria (n=49)
+ BMI ineligible (36)
+ Out of recruitment area (7)
+ Child age (2)
- Language (1)
« Previous participation (2)
+ Duplicate record (1)

» Declined to participate (n=70)

+ Other reasons (n=63)
* Unable to schedule for BMI verification (35)
+ Unable to contact for BMI verification (22)
+ Call in future (6)

Consented (n=123) l

h 4

Ny

Excluded (n=6)
+ Not meeting inclusion criteria (n=2)
- BMI ineligible (1)
* Medical reasons (1)
« Investigator withdrawal (n=1)

+ Other reasons (n=3)
- Unable to schedule for data elements (1)
» Unable to contact for data elements (2)

I Randomized (n=117) l

)\

\L Allocation l

Allocated to intervention (n=59)
= Received allocated intervention (55)
« Did not receive allocated intervention (4)
* Moved out of area (2)
+ Withdrew (1)
+ Data collection only (1)

Allocated to control (n=58)
» Received allocated control (58)
+ Did not receive allocated control (0)

NP Follow-up N

BMI measured at 12 mo. (n=53)
Lost to follow-up (n=6)

» Unable to contact (0)

+ Moved out of area (3)

= Declined participation (3)

BMI measured at 12 mo. (n=54)
Lost to follow-up (n=4)

* Unable to contact (2)

* Moved out of area (0)

* Declined participation (2)

¥ Analysis N

Included in primary analysis (n=59)®

Included in primary analysis (n=58)*

# All participants were included in the primary analysis using an intention-to-treat approach with a maximum

likelihood procedure to handle missing data.

Figure 1.

B=1.71; (95% CI 0.47-2.95); p=0.01], two domains in
the PPAPP scale [engagement: B=6.14; (95% CI 1.61—
10.68); p=0.009, psychological control: B=-1.24; (95%
CI-2.35t0—0.13); p=0.03], and two parent-reported child
diet items [vegetables: IRR=1.91; (95% CI 1.22-2.99);
p=0.005, and snacks: IRR=0.62; (95% CI 0.42-0.94);
p=0.02]. These differences were not sustained at other
follow-up time points.

Consolidated Standards of Reporting Trials (CONSORT) diagram.

There were no statistically significant differences in the
other child diet items, child number of days physically
active, parent BMI, parent dieting practices, or parent
number of days physically active.

Adherence to the Study Protocol
The mean number of intensive phase sessions completed
was 11.0 of 15 (SD=5.5; including phone make-up
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Table |I. Characteristics of the Participants at Baseline

Child characteristics

Means or frequencies

Total (N=117)

Intervention (N =59)

Control (N =58)

Gender, N female (% female) 63 (53.8) 32 (54.2) 31 (53.4)
Age at anthropometry collection (years) 4.2 (0.8) 4.3 (0.8) 4.2 (0.8)
Anthropometry

BMI (kg/m?) 18.1 (2.6) 18.1 (2.2) 18.1 (3.0)

BMI percentile 85.7 (13.6) 85.6 (15.3) 85.7 (11.8)

BMI-Z score 1.5 (1.0) 1.4 (0.9) 1.5 (1.1)

BMI weight status, N (%)

Normal (5th to less than the 85th percentile) 47 (40.2) 20 (33.9) 27 (46.6)

Overweight (85th to less than the 95th percentile) 26 (22.2) 14 (23.7) 12 (20.7)

Obese (equal to or greater than the 95th percentile) 44 (37.6) 25 (42.4) 19 (32.8)
Race/ethnicity, N (%)

Hispanic 117 (100.0) 59 (100.0) 58 (100.0)
Parent characteristics

Gender, N female (% female) 116 (99.1) 58 (98.3) 58 (100.0)
Age at anthropometry collection (years) 32.5 (6.0) 31.7 (54) 334 (6.4)
Anthropometry

BMI (kg/m?) 31.0 (6.2) 30.2 (5.8) 31.9 (6.5)

BMI weight status, N (%)

Normal (BMI <25 kg/m?) 21 (17.9) 12 (20.3) 9 (15.5)

Overweight (BMI >25 and <30 kg/m?) 38 (32.5) 22 (37.3) 16 (27.6)

Obesity (BMI >30 kg/m?) 58 (49.6) 25 (42.4) 33 (56.9)
Race/ethnicity, N (%)

Hispanic 117 (100.0) 59 (100.0) 58 (100.0)
Brief Acculturation Scale for Hispanics 5.0 (2.0) 4.8 (1.6) 52 (2.4)
Employment status, N (%)

Working full time 32 (27.4) 16 (27.1) 16 (27.6)

Unemployed 8 (6.8) 6 (10.2) 2 (34)

Homemaker/stay at home parent 76 (65.0) 37 (62.7) 39 (67.2)

Full-time student 1 (0.9) 0 (0.0) I (1.7)
Marital status, N (%)

Married or living as married 107 (91.5) 54 (91.5) 53 (91.4)

Single 10 (8.5) 5 (8.5) 5 (8.6)
Household income, N (%)

Less than $10,000 4 (3.4 2 (34) 2 (34)

$10,000-$19,999 31 (26.5) 17 (28.8) 14 (24.1)

$20,000-$34,999 23 (19.7) 10 (16.9) 13 (22.4)

$35,000-$49,999 6 (5.1) 2 (34) 4 (6.9)

$50,000-$74,999 1 (0.9) 0 (0) I (1.7)

Do not know or no answer 52 (44.4) 28 (47.5) 24 (41.4)
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Table 1. Characteristics of the Participants at Baseline continued

Means or frequencies

Parent education, N (%)

Total (N=117)

Intervention (N =59) Control (N =58)

Some high school or less

57 (48.7) 27 (45.8) 30 (51.7)

High school graduate (or GED) or more

60 (51.3) 32 (54.2) 28 (48.3)

Values are mean (SD), unless otherwise noted. BMI was calculated as weight in kilograms dived by the square of height in meters.

SD, standard deviation.

sessions), the mean number of intensive phase in-person
sessions was 6.5 (SD=4.9), and the mean number of
maintenance phase phone call sessions was 3.6 out of 6
(SD=2.6). Full distribution of the dose delivered to par-
ticipants is shown in Appendix Tables A3 and A4. No
cross-over occurred between conditions. Fidelity to the
intervention was assessed by using a qualitative approach
and was consistently high.

Dose Analysis

Participants with higher intensive in-person attendance
had lower child BMI-Z scores at 7 months [B=-0.017,
(95% CI —0.032 to —0.003); p=0.02] but the relationship
was not statistically significant at 12 months. In addition,
participants with higher maintenance phone-call comple-
tion had lower child BMI-Z at 7 months [B=-0.036; (95%
CI-0.063 to —0.009); p=0.01] but the relationship was not
statistically significant at 12 months. The interaction be-
tween attendance at intensive in-person sessions and
completion of maintenance phone-call coaching sessions
was not statistically significant at 7 or 12 months. Evalu-

Model-Estimated Overall Intervention and
Control Group BMI Trajectories Over 1 Year

20

Fitted Mean (95% CI)

i
w

Child BMI (kg/m?)

—-
=]

17 T
0 01 02 03 04 05 06 07 08 09 1

=== Control == Intervention Years in Study

95% CI
[-0.82,0.01] = 0.05

Difference in Slopes, intervention minus control Estimate P value

Intervention (ref: control) | 041

Figure 2. Model-estimated overall intervention and control group
BMI trajectories over 1 year.

ating for a potential nonlinear relationship between dose
and outcome, compared with participants who attended 0—
5 in-person sessions, participants who attended 6—10 in-
person sessions had significantly lower child BMI-Z scores
at 7 months [B=-0.22; (95% CI=-0.41 to —0.02);
p=0.028], and participants who attended 11-15 in-person
sessions had marginally significantly lower child BMI-Z
scores at 7 months [B=-0.20; (95% -0.41 to 0.02);
p=0.08]. The 7-month BMI-Z of participants who at-
tended 6—10 in-person sessions was not significantly dif-
ferent from those who attended 11-15 in-person sessions
[B=-0.02; (95% CI=-0.29 to 0.24); p=0.9]. The results
of the dose analysis at 7 and 12 months are shown in
Appendix Tables A3 and A4.

Adverse Events
There were no adverse events related to the study.

Discussion

This personalized, family-centered behavioral inter-
vention resulted in slower linear BMI growth [—0.41 kg/m?
per year (95% CI=-0.82 to 0.01)] over 1 year in Latino
preschool-aged children from low-income families. Com-
pared with parents in the control group, intervention group
parents demonstrated improvements in secondary behav-
ioral outcomes such as self-efficacy at 4-month follow-up
(immediately after the intensive phase of the intervention).
The intervention demonstrated high fidelity to intervention
content, with low differential dropout between groups.
Exploratory analyses indicated that children who attended
higher numbers of intervention sessions had lower BMI-Z
at the 7-month follow-up, though the dose relationship was
nonlinear; whereas children who attended at least 6
in-person sessions were just as likely to have lower BMI-Z
at 7 months of follow-up compared with children who
attended at least 11 sessions. These findings suggest that
the personalized approach implemented in the intervention
led to improvements in child BMI in preschool-aged
children over 1 year of follow-up.

The previous decade has seen hundreds of behavioral
RCTs targeted at childhood obesity prevention and treat-
ment.>®3° Large systematic reviews of these trials have
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Table 2. Child BMI at Each Time Point

Intervention Control
Adjusted BMI
Time points n Mean SD n Mean SD difference® 95% CI P
Baseline 59 18.1 22 58 18.1 3.0 0.18 —0.72 to 1.08 0.70
4 Months 56 18.1 2.5 56 18.2 34 0.05 —0.89 to 0.98 0.92
7 Months 52 18.0 2.5 55 18.4 33 —-0.02 —0.98 to 0.94 0.96
12 Months 52 18.5 2.7 54 18.7 3.7 -0.23 —1.28 to 0.83 0.67

Data are means (SD) unless otherwise indicated.

2BMI differences over time are estimates from the longitudinal mixed-effects regression model.

95% Cl, 95% confidence interval.

identified variable effectiveness, especially among low-
income minority populations.**** For example, one sys-
tematic review identified small-to-medium effect sizes
(Cohen’s f=0.26) among four obesity trials conducted in
older children."® In addition, the majority of successful
obesity trials to date have focused on short-term im-
provements in child BMI. Dynamic barriers to health be-
havior change in low-income families may be one of the
many reasons that it is so difficult to sustain changes in
BMI over longer follow-up periods. The current trial ad-
vances the field by demonstrating a successful intervention
among Latino preschool-aged children over 1 year of
follow-up. The reasons underpinning the observed changes
in child linear BMI growth cannot be fully elicited, due to
inadequate power to conduct mediation analyses. How-
ever, we hypothesize that the success of the intervention at
1 year was due to the nature of the personalized curricu-
lum, which focused on tailoring content to families’ areas
of greatest need while teaching them strategies to leverage
strengths and navigate changing community-, family-, and
individual-level barriers.

One of the main contributions of this intervention is to
the theory and methodology of implementing a personal-
ized health behavior change intervention in the setting of
childhood obesity.'* Individual tailoring has long been a
standard in health interventions. However, we conceptual-
ize the COACH intervention as a “‘personalized interven-
tion” as it combines the notion of tailoring intervention
content while being delivered in a group setting. In addition
to typical self-directed goal setting, we implemented sev-
eral curricular components that facilitated the personalized
approach, including an individualized assessment of health
competency, tailoring of content each week to participants’
preferences, intercessions, and coaching calls. Although
some of these were designed to give one-on-one individu-
alized content (e.g., intercessions and coaching calls), we
suggest that the group component enhanced the personal-
ized content by providing a mechanism for shared problem
solving in the social-ecological context.

One of the challenges to conducting obesity interven-
tions is that the current literature is not clear about the
optimal timing of interventions or the optimal setting for

Table 3. Secondary Outcomes at 4 Months: Child Diet Items

Intervention (n =59) Control (n =58)
Adjusted incidence

Child diet item No. with data (%) | Mean | SD | No. with data (%) | Mean | SD rate ratio® 95% CI P
Soda 56 0.17 | 0.27 55 0.19 | 03I 0.96 0.51-1.79 | 0.9
Juice 56 0.46 | 0.64 55 0.28 | 0.55 1.69 0.94-3.04 | 0.08
Sweetened drinks 56 0.35 | 0.65 55 0.51 | 0.62 0.72 0.42-1.24 | 0.2
Fruit 56 1.85 | 1.40 54 1.49 | 0.82 1.19 0.95-1.49 | 0.1
Vegetables 56 032 | 0.44 55 0.19 | 0.22 1.91 1.22-2.99 | 0.005
Sweets 56 0.37 | 0.52 55 0.51 | 0.48 0.71 0.43-1.16 | 0.2
Snacks 56 0.15 | 0.20 55 0.24 | 0.19 0.62 0.42-0.94 | 0.02
Other dairy 56 091 | 1.08 55 0.68 | 0.67 1.15 0.79-1.67 | 0.5
Water 56 2.89 | 1.38 55 272 | 141 1.06 0.89-1.27 | 0.5

2Analytic sample was | | | for all outcomes, except for sweets (n=99) due to additional missing data at baseline. Adjusted incidence rate ratios are
Poisson regression model estimates adjusting for baseline value of the outcome variable, child gender, child age at baseline, and parent education.
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Table 4. Secondary Outcomes at 4 Months: Child and Parent Other Health Outcomes

Intervention (n =59) Control (n =58) Adjusted
difference
No. with No. with or incidence

Secondary outcome data (%) | Mean | SD |data (%) | Mean | SD | rate ratio® 95% CI P
Child active days per week 55 2.00 2.60 55 1.62 2.63 1.02 0.54 to 1.90 | >0.9
Parent BMI (kg/m?) 50 30.44| 5.86 49 31.57| 6.72 —0.02 —0.36 t0 0.33 | 0.9
Parent diet practices 55 5.04 4.09 54 5.22 4.02 -0.80 —2.13t0 0.53 | 0.2
Parent active days per week 56 1.73 2.12 55 1.05 1.78 1.62 0.94 to 2.79 0.08
Parent MVPA per week (minutes) 53 114.68 | 160.09 54 59.61 | 106.24 1.82 0.92 to 3.63 0.09
Parent MVPA+walking per week (minutes) 52 187.92 | 206.01 54 109.98 | 134.78 1.99 1.16 to 3.42 0.01
Parent self-efficacy for child health behaviors

Avoid sugary drinks 56 11.96 | 4.46 55 10.11 3.79 2.24 0.70 to 3.77 0.005

Avoid fruit juice 56 11.41 4.70 54 9.59 3.49 1.59 0.05 to 3.13 0.04

Encourage physical activity 56 11.45 4.04 55 9.67| 3.06 2.00 0.74 to 3.25 0.002

Encourage fruits and vegetables 55 11.53 401 55 9.69 2.76 1.71 0.47 to 2.95 0.007
PPAPP scale encourage

Engagement 56 53.79 | 12.66 54 49.52 | 13.06 6.14 1.61 to 10.68 | 0.009

Lack money for sports (reverse coded) 56 4.05 1.55 55 4.04 1.67 0.04 —0.57 to 0.64 | 0.9

Outdoor toys 56 4.23 1.43 55 4.47 1.09 —0.09 —0.57 t0 0.39 | 0.7
PPAPP scale discourage

Promote screen time 55 5.85 2.63 55 5.15 2.59 0.16 —0.74t0 1.05 | 0.7

Promote inactivity 56 441 1.88 54 5.00 2.36 —0.22 —0.94t0 050 | 0.5

Psychological control 56 8.59 2.89 55 9.98 3.96 —-1.24 —2.35to —0.13| 0.03

Restriction for safety concern 56 13.00 537 55 12.87 5.36 0.18 —1.67 t0 2.04 | 0.8

2Child active days per week adjusted differences are negative binomial regression model estimates adjusting for baseline outcome value, child
gender, child age at baseline, and parent education. Parent active days per week, MVPA, and MVPA+walking incidence rate ratios are negative
binomial regression model estimates adjusting for baseline outcome value, parent age at baseline, and parent education. All other secondary
outcome adjusted differences are linear regression model estimates adjusting for baseline outcome value, parent age at baseline, and parent
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MVPA, moderate-to-vigorous physical activity; PPAPP, Preschooler Physical Activity Parenting Practices.

those interventions. Although there is a significant focus on
early intervention to prevent childhood obesity during
critical windows of childhood development, it is not clear
whether the optimal time to intervene is during the pre-
school period. Large epidemiological studies indicate that
disparities in childhood obesity are present by the time
children reach kindergarten.® It may be that the optimal
timing of childhood obesity prevention should begin ear-
lier in life, and that developing a wide range of options to
address treatment of childhood obesity at various stages
will be an important component of a population-level
strategy to reduce childhood obesity as it emerges. This
study was not powered to detect the moderating effect of
starting child BMI on intervention effectiveness, and al-
though this study enrolled children who were at risk for
obesity (BMI >50th percentile), children were eligible if
they were normal weight, overweight, or already obese.

Future studies should consider whether personalized in-
tervention content may be appropriate for childhood obe-
sity prevention, treatment, or both. In addition, it is not
clear whether the optimal strategy for childhood obesity
prevention and treatment should be conducted in the
clinical, community, or school settings. The current trial
was implemented in participant’s local built environment,
suggesting that future interventions among low-income
communities should be situated in some aspect of the built
environment to facilitate ongoing physical activity. These
findings also underscore the importance of supporting
participants in applying strategies within their specific
environmental contexts—and of understanding the partic-
ular structural barriers within them.

As a part of our exploratory analysis, we conducted a
dose analysis that found that children who attended higher
numbers of interventions sessions had lower BMI-Z at the
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7-month follow-up. This supports the hypothesis that in-
creasing intervention dose receipt will lead to healthier BMI
trajectories. However, further analysis indicated that partic-
ipants who attended 11-15 in-person sessions did not have
lower BMI-Z scores than participants who attended 610 in-
person sessions. This suggests that meaningful BMI-Z re-
ductions may be possible at lower doses of the intervention,
which is especially important given the limited resources and
availability of participants from low-income and minority
populations. These dose-related findings should be inter-
preted with caution, as participants were not randomized to
specific “doses” of the intervention, and participant char-
acteristics may have confounded these conclusions.

This study has several limitations. First, because the study
was conducted among Latino families, the findings should
not be generalized to other populations. Second, the study
was not adequately powered to detect small changes in
secondary outcomes of child diet and physical activity. In
addition, secondary outcomes were measured by parent re-
port, and they were therefore subject to both social desir-
ability and recall bias. This may have contributed to issues
with reliability of the measures, which may partially explain
why some of the changes in secondary outcomes did not
persist at the 1-year follow-up. Third, because of the large
number of statistical tests on secondary outcomes, there is
an increased chance of at least one Type 1 error among these
results. With these limitations in mind, and because the
secondary outcomes did not show sustained changes, it
would be important to evaluate the behavioral mechanism
through which the intervention was effective, before draw-
ing conclusions about scaling up the intervention for wide-
spread uptake. Lastly, the study was not powered to assess
differential effects based on baseline BMI category.

Conclusions

This personalized, family-centered behavioral inter-
vention resulted in slower linear BMI growth over 1 year in
low-income Latino children.
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Appendix Table Al. Secondary Outcomes at 7 and 12 Months: Child Diet Items

7 Months 12 Months

Child Adjusted incidence Adjusted incidence

diet item rate ratio 95% CI P rate ratio 95% CI P
Soda 1.33 0.65-2.74 0.4 1.29 0.80-2.09 0.3
Juice 091 0.56-1.50 0.7 1.06 0.65-1.73 0.8
Sweetened drinks I.11 0.55-2.22 0.8 1.02 0.63—1.64 0.9
Fruit 1.35 1.07-1.71 0.0l 1.23 0.96-1.57 0.1
Vegetables 1.07 0.68-1.69 0.8 0.76 0.42-1.37 0.4
Sweets 091 0.57-1.46 0.7 0.73 0.51-1.04 0.08
Snacks 1.62 1.13-2.32 0.008 0.71 0.47-1.08 0.1
Other dairy 0.96 0.70-1.32 0.8 0.79 0.55-1.14 0.2
Water 1.03 0.84-1.26 0.8 0.87 0.69-1.10 0.3

Analytic sample was 106 at 7 months and 104 at 12 months for all outcomes, except for sweets (7-month n=94, 12-month n=92) due to
additional missing data at baseline. Adjusted incidence rate ratios are Poisson regression model estimates adjusting for baseline value of the
outcome variable, child gender, child age at baseline, and parent education.

95% Cl, 95% confidence interval.

Appendix Table A2. Secondary Outcomes at 7 and |12 Months:

Child and Parent Other Health Outcomes

7 Months 12 Months
Adjusted difference Adjusted difference
or incidence or incidence

Secondary outcome rate ratio® 95% CI P rate ratio® 95% CI P
Child active days per week 0.66 037 to I.16 0.1 0.70 0.49 to 1.0l 0.06
Parent BMI (kg/m?) —0.31 —0.82 to 0.20 0.2 —0.48 —1.15t0 0.18 0.2
Parent diet practices 0.07 —1.23 to 1.36 0.9 -0.29 —1.67 to 1.08 0.7
Parent active days per week 091 0.52 to 1.57 0.7 0.99 0.68 to 1.43 0.9
Parent MVPA per week (minutes) 0.59 029 to 1.18 0.1 1.45 0.79 to 2.69 0.2
Parent MVPA+walking per week (minutes) 0.82 0.51 to 1.32 0.4 1.53 0.97 to 2.39 0.06
Parent self-efficacy for child health behaviors

Avoid sugary drinks 0.71 —0.61 to 2.03 0.3 —0.40 —1.81 to 1.02 0.6

Avoid fruit juice 0.95 —0.44 to 2.34 0.2 0.62 —0.83 to 2.07 0.4

Encourage physical activity —0.42 —1.58 to 0.75 0.5 0.14 —0.99 to 1.27 0.8

Encourage fruits and vegetables 0.30 —0.97 to 1.57 0.6 0.96 —0.29 to 2.22 0.1
PPAPP scale encourage

Engagement 1.88 —2.71 to 6.46 0.4 2.29 —1.93 to 6.52 0.3

Lack money for sports (reverse coded) —-0.30 —0.87 to 0.26 0.3 —-0.02 —0.56 to 0.52 0.9

Outdoor toys —-0.07 —0.52 to 0.39 0.8 —-0.02 —0.48 to 0.43 0.9
PPAPP scale discourage

Promote screen time —0.63 —1.51 to 0.25 0.2 —0.45 —1.39 to 0.49 0.3

Promote inactivity —0.15 —0.86 to 0.56 0.7 —-0.20 —0.83 to 0.43 0.5

Psychological control —0.51 —1.68 to 0.66 0.4 -0.33 —1.52 to 0.87 0.6

Restriction for safety concern —-0.08 —1.93 to 1.77 0.9 -0.03 —1.74 to 1.69 >0.9

2Child active days per week adjusted differences are negative binomial regression model estimates adjusting for baseline outcome value, child gender,
child age at baseline, and parent education. Parent active days per week, MVPA, and MVPA+walking incidence rate ratios are negative binomial

regression model estimates adjusting for baseline outcome value, parent age at baseline, and parent education. All other secondary outcome adjusted
differences are linear regression model estimates adjusting for baseline outcome value, parent age at baseline, and parent education.

MVPA, moderate-to-vigorous physical activity; PPAPP, Preschooler Physical Activity Parenting Practices.
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Appendix Table A3. Distribution of Dose Delivered in the Intervention Group

Frequency: Frequency: Frequency: Frequency:
Dose face-to-face phone make-up total phone calls
delivered (intensive) % (intensive) % (intensive) % (maintenance) %
0 9 153 5 85 4 6.8 16 27.1
| 8 13.6 9 153 4 6.8 3 5.1
2 4 6.8 2 34 I 1.7 2 34
3 2 34 7 1.9 0 0 3 5.1
4 | 1.7 5 85 2 34 3 5.1
5 3 5.1 13 22 2 34 8 13.6
6 | 1.7 5 85 0 0 24 40.7
7 | 1.7 3 5.1 I 1.7 — —
8 3 5.1 4 6.8 I 1.7 — —
9 2 34 2 34 6 10.2 — —
10 I 18.6 | 1.7 0 0 = =
I 3 5.1 | 1.7 I 1.7 — —
12 6 10.2 0 0 3 5.1 — =
13 | 1.7 | 1.7 0 0 — =
14 3 5.1 | 1.7 I 1.7 — —
15 | 1.7 0 0 33 55.9 — —

Intervention group n=59.

Appendix Table A4. Relationship Between BMI-Z and Dose Delivered at Each Time Point

4-Month child 7-Month child 12-Month
BMI-Z (n=112) BMI-Z (n=107) child BMI-Z (n = 106)
Adjusted Adjusted Adjusted
estimate 95% CI p |estimate 95% CI p |estimate 95% CI P
Model I: face-to-face intensive
modality
Face-to-face dose —0.004 | -0.017 to 0.009 [0.5| —-0.017 | —-0.032 to —0.003 |0.02 | —0.007 | —-0.024 to 0.010 |0.4
Model 2: maintenance phone
call modality
Maintenance dose —0.012 | -0.036 to 0.012 (0.3 | —0.036 | —0.063 to —0.009 [0.01 | —0.018 | —0.050 to 0.014 [0.3
Model 3: modality main effects
and interaction
Face-to-face dose 0.015 | —-0.043 to 0.072 [0.6| 0.010 |-0.055 to 0.075 0.8 | —0.003 |-0.078 to 0.072 [0.9
Maintenance dose —0.023 | -0.085 to 0.039 (0.5 —0.033 | —0.104 to 0.038 04 | —0.040 |-0.123 to 0.042 (0.3
Interaction: face-to-face —-0.001 | —-0.013 to 0.0I0 |[0.8| —0.002 | —0.015 to 0.011 0.8 0.003 | —0.0l12to 0.018 |0.7
by maintenance

Estimates are from regression models adjusting for baseline value of the outcome variable, child gender, and child age at baseline. Control group

has 0 for both dose modalities.
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