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Background—Childhood obesity is highly prevalent and carries substantial health
consequences. Childhood obesity interventions have had mixed results, which may be partially
explained by the absence of theory that incorporates broader family context and methods that
address implementation challenges in low-resource settings. Communities for Healthy Living
(CHL) is an obesity prevention program for Head Start preschools designed with careful focus on
theory and implementation. This protocol paper outlines the design, content, implementation, and
evaluation of CHL.

Methods/design—CHL integrates a parenting program co-led by Head Start staff and parents,
enhanced nutrition support, and a media campaign. CHL content and implementation is informed
by the Family Ecological Model, Psychological Empowerment Theory, and Organizational
Empowerment Theory. The intervention is directed by community-based participatory research
and implementation science principles, such as co-leadership with parents and staff, and
implementation in a real world context. CHL is evaluated in a three-year pragmatic cluster-
randomized trial with a stepped wedge design. The primary outcome is change in child Body Mass
Index z-score. Secondary outcomes include children’s weight-related behaviors (i.e., diet, physical
activity, screen use, and sleep), parenting practices targeted at these behaviors (e.g., food
parenting), and parent empowerment. The evaluation capitalizes on routine health data collected
by Head Start (e.g., child height and weight, diet) coupled with parent surveys completed by
subsamples of families.

Discussion—CHL is an innovative childhood obesity prevention program grounded in theory
and implementation science principles. If successful, CHL is positioned for sustained
implementation and nationwide Head Start scale-up.

Trial Registration—clinicaltrials.gov, NCT03334669
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INTRODUCTION

Childhood obesity is a major public health concern with significant health consequences
including type 2 diabetes, poor psychosocial health, and adult obesity [1]. In the United
States, where 13.9% of 2 — 5 year old children have obesity [2], children from low-income
and racial/ethnic minority families are disproportionately affected [2,3]. This pattern
highlights the need to address childhood obesity in these communities as a matter of social
justice.

Early childhood obesity interventions are promising because young children’s weight-
related health behaviors are pivotal in preventing obesity [4] and establishing healthy
patterns for later life [5,6]. While family-based approaches are considered the ‘gold
standard’ for early childhood obesity intervention [7], they have not consistently achieved
sustainable effects [8], which may be explained by theory failure and/or implementation
failure [9]. For example, few childhood obesity prevention programs are founded in family
theory, resulting in interventions that do not address broader life circumstances such as
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housing instability, family illness, and unemployment [10]. Neglecting these acute needs
may preclude families from engaging in child health behaviors targeted in interventions,
resulting in theory failure. On the implementation side, recruiting and retaining families is
challenging; interventions often require substantial time commitments outside of family
routines. Furthermore, intervention development and implementation often rely heavily on
research staff. The resultant lack of community engagement exacerbates challenges to
recruitment, retention, and sustainability, leading to implementation failure.

Informed by the Family Ecological Model [11] and empowerment theories [12-16],
Communities for Healthy Living (CHL) is an innovative childhood obesity prevention
program integrated into Head Start, a service already accessed by low-income families.
Community-based participatory research (CBPR) is used to plan the content and
implementation of CHL. CBPR emphasizes equal community-researcher partnership in all
research phases [17], laying the groundwork for successful implementation by building trust
[18,19]. To accelerate translation of this research into practice, CHL is aligned with Head
Start performance standards and implemented as a pragmatic trial [20-22], including
detailed outcome and process evaluations utilizing measures of interest to critical
stakeholders such as Head Start teachers, family engagement staff, and administrators
[20,22].

CHL builds upon a 2009-2011 pilot study in five Head Start centers in Troy, NY, which
demonstrated a 4% decrease in childhood obesity prevalence, and improvements in child
diet and physical activity [23-25]. Moreover, parent participation was linked with increased
empowerment, which in turn predicted improved health-related parenting practices (e.g.,
frequency of offering fruits and vegetables) [25].

The current trial evaluates CHL effectiveness in 16 Greater Boston area Head Start programs
using a stepped wedge design over three years. Objectives are to examine CHL effects on: 1)
children’s BMI z-score; 2) children’s weight-related behaviors (fruit and vegetable intake,
sugary beverage consumption, physical activity, sleep, and screen behaviors [3-6]); and 3)
anticipated parent- (weight-related parenting practices, empowerment) and organizational-
(organizational empowerment) level mechanisms of change. In this paper, we describe how
theory, implementation science principles, and CBPR methods informed CHL content and
implementation strategies, and outline the evaluation design, measures, and analytic plan for
the trial.

2. METHODS

a. Study Setting and Population

Head Start is a federally funded, evidence-based school readiness program that provides
early education for children from low-income families in the United States [26,27]. In
addition to early childhood education, Head Start targets children’s physical and emotional
health through nutrition, health screenings, and parent involvement services [27]. As such,
Head Start is an ideal partner for reaching and engaging diverse families with children at
high risk for obesity. CHL is implemented in Head Start programs in Boston (N=12
programs) and Cambridge/Somerville (N=4 programs), which are overseen by Action for
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Boston Community Development (ABCD) and the Community Action Agency of
Somerville (CAAS), respectively. While ABCD and CAAS operate a small number of Head
Start classrooms in nine other locations, these classrooms are administratively distinct from
the others and it was therefore not deemed feasible to implement CHL there. All other
ABCD and CAAS programs were included in the CHL trial. Table 1 summarizes program
characteristics for each Head Start agency and demographic characteristics of the families
they serve.

ABCD Head Start serves over 1,400 preschool-aged children and their families each year
across Boston, Massachusetts. Twelve ABCD Head Start programs operating across 19
centers are participating in the study. Each program has its own director and has a nutrition
and health services manager who is responsible for overseeing the implementation of child
and parent health programming. In the 2016-2017 school year, 41% of the children were
Black/African American, 4% were Caucasian/White, 9% were Asian, 6% were multiracial,
and 44% were Hispanic/Latino. Approximately 16% of children had overweight and 19%
had obesity.

CAAS Head Start is a smaller agency serving nearly 250 children and their families across
Cambridge and Somerville, Massachusetts. Four CAAS Head Start programs are
participating in the current study; unlike ABCD, all programs operate under a single director
and health services manager. In the 2016-2017 school year, 22% of the children were Black/
African American, 15% were Caucasian/White, 23% were Asian, 6% were multiracial, and
44% were Hispanic/Latino. Approximately 14% of children had overweight and 22% had
obesity.

b. Trial design and randomization procedure

Group-based random assignment to the CHL intervention versus control (i.e., usual practice)
is implemented at the level of the Head Start program (N=16). We elected to randomize at
the program versus the center level to reduce the risk of contamination. Multi-center
programs share staff across centers, and most centers in the same program are in close
proximity. In some instances, health or nutrition staff work across multiple programs; that is,
there are 10 health/nutrition staff for 16 programs. Given the central role of these staff in
intervention implementation and to prevent such staff from simultaneously being in control
and intervention conditions, programs that were serviced by the same health/nutrition staff
were randomly assigned as a unit to an intervention condition. Thus the random assignment
procedure, which was implemented by the data manager with oversight from the study
statistician, placed a greater emphasis on minimizing contamination than ensuring equality
of groups at baseline. The within group design utilized (summarized next) minimized the
potential impact of this decision on the internal validity of the results.

In a standard two-arm cluster-randomized trial, half of the 16 participating Head Start
programs would not receive the intervention they helped design. To avoid this, we used a
stepped wedge design [28,29] in which all Head Start programs receive the intervention, but
with the timing of intervention initiation randomly assigned. Since CHL is implemented
over three academic years (i.e., September through to June), Head Start programs were
assigned to one of three start times; five programs were assigned to start in fall 2017, five
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programs to start in fall 2018, and six programs to start in fall 2019. The one-year step
length was chosen because CHL intervention elements are offered on a yearly basis. Two
Head Start sites participated in a pilot test of the parent class in spring 2017; the Head Start
programs containing these sites were non-randomly assigned to begin the intervention in the
first year of the trial because the health staff at these programs had already implemented part
of the intervention. Parent exposure to intervention content at these sites prior to the start of
the trial was minimal because only ~15 parents participated in the pilot test and many of
those parents did not return the following academic year because their children aged out of
Head Start. Programs overseen by other staff were randomly assigned to intervention start
times across the three years. The study design and timeline are illustrated in Figure 1. As a
pragmatic study, the stepped wedge balances the goal of causal inference and the constraints
of a policy or service delivery setting [28]. This was particularly important given the
vulnerable populations with which this study is working and the expectation that CHL will
do more good than harm based on the results of the pilot trial [23]. Furthermore, this design
is consistent with the principles of CBPR, which include integration of knowledge and
action for the benefit of all partners [30].

c. Theoretical Frameworks and Participatory Methods

CHL’s theory of change, which integrates family and empowerment theories, is illustrated in
Figure 2. Intervention content is informed by the Family Ecological Model, which
emphasizes that broader environmental factors shape the proximal social and emotional
context of families, and therefore must be addressed to facilitate sustainable behavior
changes that promote healthy child weight. As such, CHL’s intervention content spans
contextual factors such as neighborhoods and social networks in order to more effectively
target the five Healthy Habits at the core of the intervention that promote healthy child
weight (i.e., increased fruit and vegetable consumption, decreased sugary beverage
consumption, increased physical activity, increased sleep, and reduced screen time [3-6]).

CHL was designed to affect parent and organizational outcomes through the processes of
individual [15,16] and organizational empowerment [12-14] (see Table 2), which are, in
turn, expected to lead to positive child health outcomes. Empowerment processes began with
engaging Head Start staff and parents as equal partners in the development of intervention
components, using CBPR best processes [31,32]. To build the ethos of CBPR into the
structure of CHL, financial resources were shared between academic researchers and Head
Start partners through subcontracts. Additionally, CHL Coordinators were hired to work
within each Head Start agency to ensure adequate organizational capacity to develop CHL
and compile evaluation data.

With intentional integration of family ecological factors and empowerment processes in the
development, design, and implementation of the trial, CHL is expected to lead to
improvements in parents’ individual empowerment (e.g. parenting efficacy, advocacy skills,
and expansion of social networks), and Head Start organizational empowerment (e.g. Head
Start staff skill development and cross-organization cooperation) (Figure 2). In turn, we
hypothesize that empowerment will lead to positive parenting practices that support all five
Healthy Habits, thereby impacting child weight.
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d. CHL Intervention Components

During the 2009-2011 pilot study, the original version of CHL encompassed: 1) a group-
based 6- week parenting program (total of 12 hours), 2) nutrition resources such as revised
health letters sharing the results of Head Start child health screenings (i.e., hearing, vision,
and BMI), and 3) media resources to increase parent awareness of childhood obesity and its
health implications. As summarized in Figure 1, in the current trial, each Head Start agency
convened a community advisory board (CAB) consisting of Head Start parents and staff. In
the early stages of the trial, the CABs were responsible for adapting and improving the
original intervention components, including ensuring their cultural relevance for the diverse
parents in the greater Boston area. Key modifications to CHL resulting from this process
include the expansion of the parenting program to 10 weeks (total 20 hours) and the addition
of nutrition support resources for Head Start staff, including protocols for family outreach.
Media resources in the original pilot study were limited to posters; for the current trial, this
was expanded to also include brochures, social media, and other online resources. The
revised parenting program and the evaluation surveys developed specifically for the study
were pilot tested in spring 2017 prior to initiation of the randomized trial in fall 2017. The
final intervention components are described below and summarized in Table 2 along with
their corresponding theoretical constructs, implementation science principles, and Head Start
performance standards.

Parent Program—~Parents Connect for Healthy Living (PConnect) is a 10-week health and
empowerment class co-led by a Head Start parent and a Head Start staff member (Table 2).
Parents are eligible to participate if they are a primary caregiver or family member of a child
currently enrolled in an intervention Head Start program. Each intervention Head Start
program implements PConnect once per school year in English or Spanish. Staff leaders
determine the day and time to hold their PConnect program and the method of recruiting
parent participants most feasible at their center (e.g. informational flyers, sign-ups at parent
meetings, etc.).

Every PConnect program runs for two hours once per week. Sessions are designed to
address the key topics highlighted as important by the CAB. These topics align with the
levels of the Family Ecological Model; sessions 1-5 focus on the child (e.g. child health
behaviors), culminating in parents developing a goal for their family based on one of the five
Healthy Habits. Sessions 6 and 7 focus on the parent (e.g. stress management, healthy family
relationships), and the final sessions address the broader environment (e.g., social networks,
neighborhoods, and advocacy). The ten-week length of PConnect provides sufficient time to
address the topics deemed important by the CAB while being a feasible time commitment
for parents and facilitators. It is worth noting that sessions place a consistent focus on child
and family mental and physical health; neither weight nor weight loss are a focus to avoid
propagating weight stigma [33]. The topics covered in each session are further detailed in
Table 3.

To support parent engagement between sessions, PConnect participants are provided an
activity to complete outside of the session that requires application of new knowledge and
skills; often, these activities include involvement of their children and other family members.
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Additionally, all participants are invited to a closed Facebook group, where facilitators post
content related to that week’s session and encourage parent input. The Facebook group is
also a platform for parents to strengthen relationships with one another and maintain
relationships after their PConnect program ends.

An innovative feature of PConnect is its co-facilitation by a Head Start parent and staff
member. Inclusion of parents as facilitators supports the CHL goal of parent empowerment
and helps to ensure that PConnect delivery at each Head Start center matches the cultural
context of that center. Parent facilitators are recruited through a variety of approaches: CAB
members, informational flyers, and direct recommendations from Program Directors and
other Head Start staff. Facilitators complete a three-day training on the use of all PConnect
materials, collaborating with their co-facilitator, group facilitation skills, and managing the
Facebook group. In addition, facilitators participate in weekly coaching sessions with the
CHL Coordinators during the PConnect program to help them reflect on each session and
prepare for the coming week. Parent facilitators are given a stipend to compensate them for
their time and effort.

Enhanced Nutrition Support—Enhanced nutrition support is an organizational
component designed to reach all Head Start families in intervention programs (Table 2).
Head Start already distributes a Health and Growth Letter, which communicates results from
child health screenings to families, including information about their child’s BMI. Our
formative work revealed that this letter is often ignored or poorly understood. Parents often
underestimate the weight of children with overweight and obesity [34], which is concerning
because accurate perception of childhood overweight is associated with readiness to make
health behavior changes like improving the family’s diet [35]. To address this challenge, the
CAB developed a Primer Letter to precede the Health and Growth Letter, giving families in
intervention programs advanced notice about the Health and Growth Letter and helping
them understand the content. Additionally, families at intervention sites receive a revised
Health and Growth Letter designed to optimize parent understanding and highlight next
steps to support child health. A sample copy of the letter can be found in Appendix A. Next
steps included in the letter, such as ways to increase physical activity, are highlighted as
ways to promote child health, not ways to promote child weight loss. Not all parents may be
interested in changing their child’s weight status due to personal beliefs and/or cultural
values regarding child weight [34]. As such, while the letter does aim to increase parents’
weight perception accuracy, which may have a stronger effect for the parents of children
with overweight or obesity, CHL encourages healthy lifestyles for all children because all
parents are interested in promoting their children’s health.

Our formative work also revealed that parents frequently ask questions about the Health and
Growth Letter to non-health staff at Head Start. However, these staff members do not receive
any training on fielding questions related to child BMI or other health topics, so the CHL
team developed staff talking points to guide these conversations. Staff in intervention
programs are trained on best practices for using the talking points during regular staff
training.
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Head Start performance standards require follow-up with the families of children at or above
the 85! percentile for BMI (overweight or obese) (Table 2), but it was cumbersome for staff
to reference the existing protocols for these meetings. In close collaboration with Head Start
health and nutrition staff, the CHL team updated the protocol for nutrition counseling
meetings with these families. The team also made procedural checklists to provide staff with
an easy-to-follow outline of key domains and messages to cover. A sample procedural
checklist can be found in Appendix B.

Media Campaign—The CHL media campaign is another organization-wide strategy to
ensure that key intervention messaging reaches all families in Head Start intervention
programs (Table 2). Educational brochures were created to present key information related
to each of the five Healthy Habits and highlight practical strategies to encourage behavior
change at home. Brochures are distributed on a monthly basis to all parents at intervention
programs using established channels of communication with parents at that program (e.g.,
placing brochures into children’s backpacks). Distribution is also incorporated into existing
Head Start programming when feasible. For example, upon entering the intervention arm of
the trial, brochures are distributed at ongoing monthly health and nutrition workshops
offered by some Head Start programs. Posters and targeted flyers are displayed at all
intervention sites in areas frequented by parents (e.g. event bulletin boards, classroom doors,
entryways) to further reinforce the health messaging of the brochures and promote CHL
branding.

The brochures, posters, and flyers can teach families about health recommendations, but
they may be limited on their own because many families lack the resources necessary to
implement health behavior changes at home. To connect families with supportive resources,
the research team created an online Neighborhood Resource Map that highlights affordable
resources related to the each of the five Healthy Habits across the greater Boston area. For
example, nutrition resources on the map include food retailers such as grocery stores and
farmers markets where federal nutrition assistance benefits can be redeemed (i.e., the
Supplemental Nutrition Assistance Program and the Special Supplemental Nutrition
Assistance Program for Women, Infants and Children) and food pantries. All Healthy Habits
brochures prominently feature a link to the Neighborhood Resource Map, which parents can
access on a computer, phone, or tablet using a password. To restrict access to parents in
intervention Head Start programs, the map is password-protected. A final unique feature to
this element of the media campaign is that the map is a “living” resource; staff and parents
can share their knowledge of health-promoting resources in their neighborhoods by adding
them to the map.

Alignment with Head Start performance standards—All CHL components are
designed to align with Head Start performance standards (Table 2), which were updated
nationally in November 2016 prior to the start of the trial, to ensure that CHL matches Head
Start organizational priorities. For example, PConnect helps participating programs meet
their family engagement performance standard (1302.50). By implementing CHL, Head
Start centers can meet key performance standards, improving CHL’s potential for scale-up.
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Data collection and measures

A summary of the study measures, example questions, and measure sources is provided in
Table 4. Child outcomes include child BMI (primary outcome) and child health behaviors
including diet, physical activity, sleep, and screen use (secondary outcomes). Data for all
child outcomes are extracted from an existing Head Start database utilized by both agencies
(ABCD and CAAS Head Start) for all children currently enrolled at a participating Head
Start program. Child outcome data will be extracted for the year preceding the trial (i.e.,
2016-2017) and all three years of the trial (2017-2020). Parent outcomes, which include
child health behavior parenting practices (e.g., food parenting, physical activity parenting)
and parent empowerment, are measured by the research team for a subsample of families
using a survey administered in fall and spring for all three intervention years (Figure 1). Any
parent, guardian, or primary caregiver of a child currently enrolled at a participating Head
Start program is eligible for the parent survey.

Primary outcome—The primary outcome is change in child age- and sex-specific Body
Mass Index z-score (BMIz) calculated with the Centers for Disease Control and Prevention
2000 growth charts [45]. Head Start programs nationally are mandated to measure children’s
height and weight each year of enrollment. In this trial, per standard practice, child height
and weight are measured each year by Head Start health services staff within 45-90 days of
enrollment (typically September-October) and in spring (April-June), and entered into the
Head Start administrative database. To support the validity of these measurements, the
research team leads a training session each fall on recommended practices for child height
and weight measurement [46] for the health services staff. During this training, staff are
given manuals the CHL team created to improve data quality. Prior to spring BMI
measurements, the CHL team checks in with staff and addresses any questions or concerns
regarding measurement. Any new staff members are trained personally by a CHL
Coordinator as soon after their hire date as possible. Furthermore, prior to the first baseline
BMI measurement in Fall 2016, all measurement equipment was replaced to standardize the
exact model used across all sites.

Secondary outcomes—Child secondary outcomes (i.e., diet, physical activity, screen
time, and sleep) are measured using a parent report survey, referred to as the Nutrition and
Physical Activity Assessment (NPA). The NPA is integrated into the annual Head Start
enrollment process to maximize the proportion of families completing the survey; an
additional administration each spring (April — June) is supported by research funds
distributed to Head Start through subcontracts as part of the CHL trial. The survey is
available in English, Spanish, Chinese, Haitian Creole, Portuguese, Somali, and Arabic. To
support standardized data collection across all programs, the research team conducts
multiple trainings per year with Head Start staff on the administration of the NPA. Head
Start health and nutrition staff enter NPA responses into the child’s record in the Head Start
database, along with information on date of completion, survey language, and respondent
(i.e., mother, father, grandmother, etc.).

Parent secondary outcomes are measured using a second parent survey, the Parent Outcomes
Survey (POS). As indicated in Table 4, all survey items are drawn from validated surveys
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(e.g., School Physical Activity and Nutrition Survey) or from large national studies (e.g.,
National Health and Nutrition Examination Survey). This survey was pilot tested in a quality
improvement phase during spring 2017 with a sample of 27 parents. Changes were made to
the wording of items to better match the literacy level of the parents who participated in pilot
testing. Based on cognitive interviews done with these parents, questions that were
confusing, repetitive, or lengthy were removed from the POS.

The POS is administered in fall each year in English, Spanish, or Chinese to a subsample of
parents and primary caregivers of children enrolled in participating Head Start sites. While
all families are invited to complete the POS, only ~30% of families from each center are
needed to complete it to achieve the target sample size; recruitment efforts stop after
reaching the target at each center. In the baseline and first year of the trial, trained research
assistants (most of whom are bilingual in English-Spanish or English-Chinese) recruited
participants at events that draw large numbers of parents (e.g., drop-off/pick-up times,
recurring and regularly scheduled parent programs, workshops, meetings). Starting with the
second year of the trial, POS questionnaires are delivered to all parents through their childr
en’s classrooms; parents self-administer the POS. Additionally, all parents/caregivers who
participate in the PConnect program are invited to complete the POS if they have not already
done so. Parents who complete the survey in fall are contacted in spring (April-June) and
invited to complete the survey a second time. Parents complete the spring survey using an
online survey link they receive through email, by phone with a trained research assistant, or
with a hard copy of the questionnaire that they receive and return to their child’s classroom
teacher or family advocate. The method of survey administration is documented.

f. Process Evaluation

In addition to evaluating child and parent outcomes, we will conduct a comprehensive
process evaluation to document intervention implementation. Full details are described in a
forthcoming publication. Briefly, using the Pérez et al. evaluation framework for adaptive
interventions [47], CHL’s process evaluation captures implementation of all intervention
elements in three domains: adherence to intervention protocols, adaptation of intervention
protocols, and moderators of intervention implementation and effectiveness. Intervention
implementation is monitored using multiple data sources including administrative records
(e.g., sign in sheets), brief surveys, and semi-structured interviews with parents and staff.
Organizational outcomes including organizational capacity (i.e., job satisfaction, role
overload, professional development, effects on other Head Start functions) are also
integrated into the process evaluation.

The adaptive intervention framework was deemed appropriate because adaptations are
expected in order to make CHL fit the demographically and culturally diverse communities
in the greater Boston area. Core, non-adaptable aspects of CHL are differentiated from
adaptable elements during staff and parent trainings. For example, the PConnect manual
highlights aspects of sessions that can be adapted and even provides examples of potential
adaptations, which are reviewed during the PConnect facilitator training. Adaptations made
are carefully tracked.
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g. Informed consent and data integration

Data for child outcomes (i.e., BMI, weight-related behaviors) and family demographics are
collected using passive consent procedures. Each year, Head Start families receive
information specifying the health measures that Head Start collects for all children (e.g.,
height, weight, diet, hearing and vision screening) and are informed that de-identified health
information for their child could be used for quality improvement or research purposes.
Parents have the opportunity to opt out at this point. De-identified child health data and
family demographics are extracted biannually from all participating programs, and are
transferred to the research team through a data sharing agreement. The extracted variables
include child height and weight measurements, child sex, child age in months at BMI
measurement, family demographic information (e.g. marital status, education, race/
ethnicity), child health behavior from the NPA, administration data (e.g. survey language),
and child and family Head Start ID number. Of note, the Head Start ID numbers are agency-
specific and cannot be used to identify an individual or linked with personal information
outside of each agency’s Head Start database.

Data for parent outcomes are collected using an active consent protocol. At the time of
recruitment to complete the POS in fall each year, trained research assistants explain
potential risks and benefits of completing the survey, the procedures in place to protect their
privacy, that their responses will be linked to their child’s health and demographic data using
their Head Start ID number, and that they will be contacted the following spring to complete
the survey again. Parents receive a $10 gift card for each survey they complete. Research
assistants respond to any questions or concerns raised by parents. Parents indicate whether
they agree to participate via a check box on the survey. Data are housed on a secure server at
the Harvard T.H. Chan School of Public Health.

3. ANALYTIC STRATEGY

a. Sample Size and Power

Statistical power was evaluated using the approach developed by Hussey and Hughes for
mixed effects models analysis of data arising from a cluster-randomized trial [29]. Based on
preliminary analyses of all children aged 3 to 5 years enrolled at the participating Head Start
centers from 2015-2016 and data from the pilot study [23], we anticipate (in the absence of
the intervention) a mean BMIz of 0.65 and a standard deviation of 0.15. For the proposed
design, we anticipate having at least 90% power to detect a reduction in mean BMIz from
0.65 to 0.60 under the proposed intervention, assuming an average of 50 children per
program, a within-site standard deviation of 0.20, and a coefficient of variation of 0.20. Each
of the latter three components were chosen so that the evaluation would be conservative.
Specifically, while an average of only 50 children was assumed, the actual average across 16
programs in 2015-2016 was 100.

Furthermore, the coefficient of variation was set at the lower bound of the range
recommended by Hussey and Hughes [29]. Finally, we note that even under the more
conservative setting of a standard deviation of the BMIz score of 0.25, statistical power is
expected to be above 85%. Because primary outcome data are collected from all children,
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the only attrition will be due to children leaving the program, which was factored into the
average program size of 100 observed in 2015-2016.

b. Statistical Methods

We will test the following hypotheses:

H1: Compared with pre-intervention, children enrolled in intervention Head Start programs
will show significant declines in BMIz (H1a) and improvements in diet, physical activity,
screen time, and sleep (H1b);

H2: Compared with pre-intervention, parents of children enrolled in intervention Head Start
programs will exhibit significant improvements in food, physical activity, screen, and sleep
parenting;

H3: Intervention-related improvements in parenting practices will be explained by changes
in empowerment-related mediators.

Prior to hypothesis testing, we will conduct detailed exploratory descriptive analyses to
examine the distributions of key baseline demographic variables. Additionally, we will
characterize any missingness in these variables, including patterns across key demographic
variables. While our primary analysis will examine the effect of CHL on change in child
BMIz (H1a), we will use the same analytic strategy for all child and parent outcomes; the
description provided here is, therefore, for a generic outcome. Let Ayt denote the change in
the outcome between fall and spring of the tt year for ith child in the k' Head Start
program. Furthermore, let X, be a binary indicator of whether the k" Head Start program
has initiated the intervention in the t year. To evaluate the impact of the intervention on the
outcome, we will build a series of regression models for the mean of Ayj; as a function of
Xkt To account for the repeated measurements within children over time and the clustering
of children within Head Start programs, we will use generalized linear mixed models using
appropriate child- and center-specific random effects [48]. In addition to the intervention
indicator, baseline (i.e. pre-intervention) indicators of the outcome will be included as well
sex and age of the child/parent and family socioeconomic status. Based on these models, the
regression parameter for Xy, Px will be tested for clinical and statistical significance. We
will perform mediation analyses to examine the impact of empowerment measures following
the approach of Baron and Kenny [49].

Despite integration of data collection into Head Start enrollment and other standard
organizational procedures designed to capture all enrolled families, some missing data is
likely. Since analyses using generalized linear mixed models are likelihood-based,
estimation and inference is valid when the data are missing-at-random (i.e., when the
processes/decisions that govern whether complete data are available solely depend on
variables that are either unrelated to the study question or are measured) [50]. In the event of
a potential violation of the missing-at-random assumption (i.e., the data are missing-not-at-
random or, equivalently, the missingness is non-ignorable), we will use the selection model
framework as a basis for conducting sensitivity analyses [51].
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4. ETHICS

The CHL trial protocol has been approved by the Institutional Review Board at the Harvard
T.H. Chan School of Public Health. This study was designed and is being conducted in
accordance with the principles of the Declaration of Helsinki, 5™ revision.

The trial is registered at ClinicalTrials.gov (NCT03334669). All participants will receive
written information about the study and provide consent. Signed consent is not required for
every measure and the participants are informed about their right to opt out at any time. No
more than minimal risk is associated with participating in the CHL trial (i.e., negligible
emotional discomfort while completing the Parent Outcome surveys and attending PConnect
sessions). However, risk will be mitigated by training and re-training of the facilitators.

5. DISSEMINATION

Results of the CHL study will be disseminated via scientific publications and conferences
according to pre-determined publication policy. There will be presentations to public health
working groups and Head Start internal sources as well as a public CHL website (https://
www.hsph.harvard.edu/chl/).

6. TRIAL STATUS

The randomized trial started in October 2017 and is ongoing. The trial is currently in the
phase of participant enrollment, facilitator training, and second year data collection. Data
collection will continue until June 2020.

7. DISCUSSION

This trial utilizes a novel protocol that incorporates a CBPR approach to childhood obesity
prevention in order to address both theory and implementation failure. A major strength of
CHL is its grounding in the Family Ecological Model and Empowerment Theory. While
health knowledge is necessary to change health behaviors, it is seldom sufficient -
particularly for low-income families who face substantial challenges to wellbeing such as
food insecurity and housing insecurity. At the parent level, CHL aims to ensure that families
not only have essential knowledge about child health, but also the skills and resources
needed to overcome common barriers families face across multiple facets of their lives
beyond nutrition and physical activity. At the organizational level, CHL aims to improve
Head Start resources and enhance staff capacity to provide effective health and nutrition
support to families.

Another major strength of CHL is its employment of implementation science principles to
maximize effectiveness, sustainability, and potential for scale-up and dissemination. For
example, CHL was designed to align with Head Start performance standards and be
implemented by Head Start parents and staff, facilitating integration into services already
used by families with children at high risk for obesity. Additionally, intervention
components have been fully detailed in manuals and toolKkits to facilitate the sustainability of
CHL and enhance its potential for national dissemination. For instance, all aspects of
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PConnect are laid out in facilitator and parent manuals, allowing new parent and staff
facilitators to effectively run the program, whether they join during the trial or they join
during scale-up efforts after the trial. Last, by utilizing and improving on existing data
collection processes within Head Start, CHL evaluation presents less participant burden
compared to working in other settings and reduces selection bias inherent in active
recruitment methods.

The stepped-wedge design of the CHL trial presents both opportunities and challenges. This
trial design, compared to a classic cluster-randomized trial, aligns with the CBPR principle
of mutual benefit for all partners because it allows all Head Start programs to receive the
intervention during the trial. Additionally, it presents an opportunity to study both
implementation and outcomes across a broader range of communities than would be
observed in a classic design, which can provide insights that optimize sustainability and
scale-up efforts. However, in a stepped wedge design, there are fewer clusters that
experience the intervention for the full duration of the trial, potentially reducing power to
observe effects of the intervention that require a longer period of time to occur. In the case of
CHL, the randomization procedure resulted in six programs, including one of the largest
programs, being randomly assigned to the third group, which will only receive the
intervention for one year, starting the last year of the trial. Another potential drawback is the
risk of contamination and attrition of participants from a cluster that is randomized to
receive the intervention at one of the later steps. We have minimized the threat of
contamination by maintaining ongoing communication with Head Start partners and by
designing the randomization to minimize the degree to which staff need to serve an
intervention and non-intervention center simultaneously. The threat of differential dropout
from clusters randomized to a later intervention period is small, as registering with a
different Head Start program generally requires moving to a new catchment area.

Despite the mixed results of previous childhood obesity prevention interventions, we are
optimistic that the careful attention to both theory and implementation in CHL can produce
positive results in child weight and weight-related behaviors, as well as parenting practices
and empowerment. If successful, CHL is in a strong position for sustained implementation
in the greater Boston area and scale-up to Head Start programs nationwide.
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Appendix A.: Sample Health and Growth Letter

—
(& | COMMUNITIES
CAAS Health and Growth Letter @ HEALTHY LIVIVG
~————
Date.
Dear Parent! Guandan of

Tam a member of your Head Stan Program’s Health Services team. Ong of our goals at Head Start is to work with our
famiies to help keop children healthy. W care about thair physical, social, and educational growth and developmont.

The Health Services team moasures your child's hesght and wiight two tmes a year. The haight and weight are
used 1o calculate your child's Body Mass Index [BMI). BMI helps doctors make sune your chid ks at a healthy weight.
1'had the pleasure of - on I —

Please note that thisis a ing tool and not a di i

The most recent measurements for your child are:

Height ___ (inches) Weight __ (pounds)

Body Mass Index (BMIk - BMI porcentie:

Based on these measurements, your child is:
[ uncerweight; the Stn percentie or below
[ Heatthy wesghts éth peccontie up 10 the B4th percentic

[ Overweignt: (at risk of urihealthy weight; B5th to the S4th percentiie
[E) very overweight; {unhealtiy weight): the 85th percentie of above

[ owmon ™ T

Who can | talk to about my child's Health and Growth letter?
Head Start stalf membors are hore 1o teach MWWM&“ answer any health-related

quéstions you may have. You can call or email us with
o Health Services
o Health Coordinator:

You can also bring this form to your child’s next docior SppoNtment of your local WIC office (if you receive WIC services]
and they can discuss the results with you.

© WIC Sanlor Nutritionist;
CALS Hood Seart
F ly Asked Q i

What is Body Mass Index (BMI) and BMI Percentile?
o Body Mass Inciox B &5 8 numier 1hal Compans how Much you weigh 1o how £l you are.
o BMI Percontia thows how your chid's height and weight companes 10 tha hoight and weight of
other chidren who & the Same 300 and sex.
o BMI and BMI b used your chid dos not have & risk of develaping

If my child is not at a healthy weight, is there anything | can do?
© Yos! c what they active they oo,
@ Proschood B the perect time 1o male eating and ctivity changes that wil last o Metime,

It my child is overwaight, should | start him or her on a diet?

© ol 1t can b dhangerous for your child 10 start a diet withcut a doior o nutritionist's help.
© Tk 10 your child's docton, WIC Nutrisionis!, andior 8 member of the CAAS Health Services team.
Ty fhve you more information chiid have 2 Pebaltiy weight.

E Offer waiter o every
j meal and snack time.

Children’s Health and Wellness is supported by:

Encourage healthy eating by Make at loast 172 your
making your plate colonul graing whol graing!

Offor calcium rich foods such Cter choscas from all focd
a5 kalo, broccol, bok chay, Groups 1o your child avery day!

ard et potatoes’

Less Screen Time More Sleep
of shouid need 10-13 hours of
activity every dary! Break sctivites than 1 hour of scroen tme each ‘slosp every day {ihis inchudes napal)
inlo smalier bursts of Bma! ! Scrvon-tro B<titios could
include cooling, playing 3 board
9ama or doing ants and crafts.
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Appendix B.: Sample Procedural Checklist for Nutrition Counseling

First Steps:

[ compise lst of chilaren with a BMI of 85 percentile o highet.

[ et with any Head Start statt wha have encoutersd parent Questions or concerms.
[ mote it statf ace uing the Talking Points with parents, and what other rescurces they need,
[ meview the chilar's epa and growth charts.

[ oserve the chisg at and make specific 0 to theis teather,
** Document observation with & case note.

[ sehecute P discuss your concenms.
|:| It parents 10 an upcoming Nutrition Worishop and your Center’s PConnect Program.

[ contact any pacents referred by Head Start statt,

When meeting with parents, Nutrition staff should:
D Start the conmereation by aiking what quedtions the parent has.
D Address parent concerns about thels child's BMI,

I:I Distribute the CHL Healthy Habits Brochures 1o parents and discuss th key meisages.

[ et parena y & activities oF stratepies th 2t home with their chitd,
[] meter the parent to WIC and SNAP services i needed.
[] what other resoutces doss the parent need? Explore the Neighborhood Resource Map with them.

[ Fottow-up on parents” use of actiity/strategy recommended.

After meeting with parents, Nutrition staff should:
[C] vacument conversation/meeting with parents in case notes.

[[] pocument any refeerals, including the use of the Resource Map, in services.

[ Foliow up with parents’ use of ac i o in case notes.

i Fabord ) S

Points to Consider When Speaking with Parents

EMl -~ oo 1listen more than talk?
X Oram talking more than | listen?

Al Dol keep myself sensitive and open to this person's issues, whatever they may
be?
X Oramitalking about what | think the problem Is?

E + Do linvite this person to talk about and explore his/her own ideas for change?
X Oramljumping to conclusions and possible solutions?

Bl -~ Do encourage this person to talk about his/her reasons for not changing?
X Oram | forcing him/her to talk only about change?

Bl Dol askpermission to give my feedback?
X Oram| pressing that my ideas are what he/she really needs to hear?

Bl ~ 0o reassure this person that ambivalence to change is normal?
X Oram | telling him/her to take action and push ahead for a solution?

ANl ~ Dol help this person identify successes and challenges from his/her past and
relate them to present change efforts?
X Oramlencouraging him/her to ignore or get stuck on old stories?

E v Dol seek to understand this person?
Or am | spending a lot of time trying to convince him/her to understand me and my
ideas?

u v Do | summarize for this person what | hearing?
X Oram | just summarizing what | think?

E™H ~ 0o value this persan’s opinion more than my own?
X Oraml just giving value to my viewpoint?

(88 Do | remind myself that this person is capable of making his/her own choices?
X Oram | assuming that he/she is not capable of making good choices?
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Abbreviations

CHL Communities for Healthy Living

CBPR Community-Based Participatory Research
ABCD Action for Boston Community Development
CAAS Community Action Agency of Somerville
CAB Community Advisory Board

PConnect Parents Connect for Healthy Living

BMIz Body Mass Index z-score

NPA Nutrition and Physical Activity Assessment
POS Parent Outcomes Survey
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Figure 1.

Timeline and stepped wedge design for the Communities for Healthy Living (CHL) trial.
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Contemp Clin Trials. Author manuscript; available in PMC 2020 March 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Beckerman et al.

Baseline demographics of the families served by ABCD and CAAS Head Start programs in CHL trial.

Table 1.

ABCD CAAS All programs (ABCD+CAAS)
Number of children served 1,414 241 1,655
Number of programs 12 4 16
Number of teachers 317 36 353
Number of program staff (non-teachers) | 269 19 288
N (%) N (%) N (%)

Child race

American Indian/Alaska 2(0.1) 0(0) 2(0.1)

Black/African American 577 (40.8) | 52 (21.7) 629 (38.0)

Asian 120 8.5) | 54 (22.5) | 174 (10.5)

Multi-race 83 (5.9) 14 (5.8) 97 (5.9)

White 59 (4.1) 36 (15.0) | 95(5.7)

Other 573 (40.5) | 84 (23.8) | 657(39.7)
Child ethnicity

Hispanic 617 (43.6) | 79 (43.7) | 696 (43.6)

Non-Hispanic 797 (56.4) | 102 (56.4) | 899 (56.4)
Child sex

Female 699 (49.4) | 135 (56.0) | 834 (50.4)

Male 715 (50.6) | 106 (44.0) | 821 (49.6)
Child overweight/obese*

BMI % >85!" - <g5th 214 (16.3) | 30 (14.0) | 244 (16.0)

BMI % 951" 249 (19.0) | 48 (22.4) | 297 (19.4)
Parent highest level of education

<High school 353(25.2) | 40(20.8) | 393(24.7)

High School or GED 552 (39.4) | 97 (50.5) | 649 (40.8)

Some college 301(21.5) | 21(10.9) 322 (20.2)

> Associate’s degree completed 194 (13.9) | 34 (17.7) 228 (14.3)
Married 353(27.8) | 90 (57.0) | 443(31.0)
Parent primary language

English 497 (35.4) | 32(16.3) 529 (33.0)

Other 908 (64.6) | 164 (83.7) | 1072 (67.0)

ABCD - Action for Boston Community Development, the Boston Head Start agency

CAAS — Community Action Agency of Somerville, the Cambridge and Somerville Head Start agency
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