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Abstract

Background
Physical activity interventions designed for children living in the rural setting, particularly those that are
cost effective and utilize common resources, are increasingly requested. Interventions for school and
home settings are available but can be complicated and expensive to deliver.

Methods
In this study, we developed two physical activity interventions to be implemented in the school and home
environments within rural settings of varying sizes and resources. This study, Activate!, was based on the
socioecological model (SEM) and informed by local school personnel, families, and community health
workers. Community members contributed to the development and implementation of the program.

Results
The resulting intervention package included several resources that were either already available in the
school or home settings or could be easily collected by facilitators. Recommendations for frequency of
use, capturing whether it is working, and methods for encouraging children and families were included in
the packaging.

Conclusions
In this project, we successfully incorporated community (school and home) needs from a largely rural
state within Appalachia to develop physical activity interventions for children. The Activate! interventions
were designed for easy implementation by community members directly in both the school and home
environments using common materials and easily reviewed packaging and guidance.

Background
Physical activity (PA), according to the 2018 Physical Activity Guidelines for Americans, is “any bodily
movement produced by the contraction of skeletal muscle that increases energy expenditure above the
basal level… or generally… to bodily movement that enhances health”.1 National recommendations
encourage children (5-12 years) to engage in at least 60 minutes of physical activity daily.2 To date,
national surveillance reports of children (6-17 years) in 2017-2018 illustrate that 9.5% of children do not
engage in physical activity and that slightly less than 40% only engage in 1 to 3 days of activity.3

Researchers and public health professionals developed children’s physical activity interventions with
increasing accessibility,4-6 particularly for children with varying abilities.6-8 These efforts produced several
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comprehensive programs (physical activity + nutrition) for children that increase physical activity in the
short-term as well as long-term health outcomes. 9-11 Once established, these programs were
implemented in a variety of settings to test their generalizability.12-14 Challenges include cost, demands
from host resources (staff, space), and confusion about how other partners could be involved to expand
the impact of the interventions.15 Additional needs of educators and families including the need to think
outside of the physical education curriculum and connect a child’s school experiences with home life
have been identi�ed since these programs were developed. For instance, the Comprehensive School
Physical Activity Program (CSPAP), which promotes a “whole school, whole community, whole child”
model, notes the multiple opportunities to intervene in a child’s activity.16 Thus, there was an opportunity
to use the prior research experience as a foundation to build programming speci�c to homes and school
districts that have little resources but great public health concerns.

The proposed interventions were designed to address four signi�cant research gaps in West Virginia
(WV): 1) is there added bene�t to incorporating scheduled activity breaks into the classroom on children’s
PA, health, and academics? 2) what value is added to children’s PA by parent-based efforts within home
and neighborhood settings? 3) does the impact from the school- and family-based strategies differ based
on certain school and community demographics? and 4) what are the cost estimates and economic
bene�ts of these strategies? The interventions were designed to require little resources in both the school
and home settings, and to be easily integrated into existing school and home schedules and activities.
The long-term goal of the interventions was similar to established programs - to increase student PA,
improve aerobic �tness, combat health risks, and improve academic performance using a coordinated
schools approach that incorporates school and family-based strategies that promote physical activity.
Once developed, the Activate! interventions were tested using a randomized controlled trial (RCT). The
purpose of this manuscript is to describe the process, partners, and challenges experienced in the design
of the Activate! interventions and to review the lessons learned from the intervention development and
implementation processes.

Methods
Theoretical Framework

The socioecological model (SEM)17 was chosen as the theoretical basis for the interventions for several
reasons. First, the SEM conceptualizes an individual’s behavior as being in�uenced by many factors in
surrounding home, school, neighborhood, and larger political, cultural systems. Secondly, it considers the
in�uence of the interaction across characteristics of the individual and those found within the
environmental systems. The SEM also theorizes that individuals can in�uence factors in the surrounding
systems. Thus, interventions or changes in individuals’ characteristics or behaviors could possibly
in�uence those of parents, peers, and even policy based on the nature of the situation. Finally, the model
considers how time might modify the interaction between the individual and his/her environment as
development and experiences advance. Activate! intervention components, once developed, were mapped
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to the constructs found within the SEM. Speci�cally, lessons and activities were developmentally based
on the speci�c age group enrolled in the study (10 to12-year-olds). Both the school and home
interventions incorporated ways in which individuals from the surrounding environments, particularly
parents and adults in the home, siblings, classroom teachers, and peers in the classroom, might in�uence
the participating student’s physical activity behavior (e.g., role modeling, goal setting).

Project Identity and Community Partnership

The research project was proposed for nine counties within the Mid-Ohio Valley region of West Virginia
(WV). This region was chosen given its representation of the heterogeneous neighborhoods and school
infrastructures found within Appalachia. The research team previously worked with some of the local
schools to better understand the relationship between physical activity and academics. 18-20 It was
important to us to establish a research process that involved our community partners, particularly
representatives from the schools, families, and community organizations including the local health
department. In our experiences, increased community involvement was associated with increased
ownership of the program and sustainability of activities once implemented.

During the �rst year, the research team worked with local elementary schools (not in the study region) to
determine a project name. Three schools with 5th grades participated in a poster contest about physical
activity. Out of 123 entries, one was selected as the winner (see Figure 1) and received a new bicycle as a
prize. Second and third place entrants were awarded scooters. A combination of several posters
contributed to the development of the Activate! mascot, Brainy, that connected brain activity with physical
activity (see Figure 2). Brainy and the Activate! name were then used to create incentives and project
materials for participants.

Design

Two independent interventions – one for the school setting and one for the home setting – were
originally conceptualized and later developed based on the SEM and contextual resources. These
interventions were compared to a control group, which included standard practices in both settings. The
cross-section design included three cohorts of student-parent dyads and school personnel (one cohort per
academic year). Schools were randomized to receive one of the three arms in the study. Schools required
superintendent and principal approval. Enrolled participants would provide a baseline, mid-year, and �nal
assessment (end of year). An additional survey would be later collected at the one-year anniversary.

A Research to Policy (R2P) Council was established composed of 15 members including school
administration, teachers, parents, and policy makers throughout the state. The role of the R2P was to
work closely with the investigators on the design, implementation, and data collection process aligning
these efforts closely with other initiatives targeting improved physical activity among children and their
families. The hypothesized role of this group was to identify and align the study activities with
opportunities to translate �ndings into policy and practice changes.
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School Intervention

A menu of physical activities designed for �fth grade classroom teachers was created for the school
intervention arm of the Activate! research study. The research team reviewed approximately 25
classroom-based physical activity programs, resources, and websites for potential inclusion in the
Activate! menu of strategies. Review criteria included evidence of effectiveness, cost (low or no
cost resources were prioritized for inclusion), experience/expertise of the design team, and ease of
implementation. Other criteria included strategies that allowed for involvement of all students and
consideration of the four spaces of the classroom (corner, row, self-space, projection). Rather than using
one particular resource, activity cards were created by intervention personnel with teaching backgrounds
who explored the resources and selected and adapted non-copyrighted activities that would be most
practical given the commonplace equipment and space of the average classroom. The training package
was intentionally developed with consideration of user (teacher) needs and with translation (use by
others) in mind. Avoiding characteristics that can limit the likelihood of use and translation to other
audiences, e.g., high-cost, time-intensive, di�cult to learn, unpackaged and not customizable, was a
paramount consideration.

The resulting intervention package included several resources: 1) activity cards created and categorized
into Brain Boosters (short bursts of physical activity/movement typically used during lesson transitions)
and Integrated Physical Activity activities (physical activity/movement purposefully integrated into an
academic lesson to enhance/reinforce learning); 2) an Activate! toolkit (valued at ~$100/kit) containing
equipment and supplies for teachers to implement the card activities and a listing of links to free/low-
cost web-based resources (see Table 1), and 3) a one-day professional development opportunity, and 4)
monthly e-mails from the trainer for persistent support and encouragement.

Fifth grade classroom teachers and elementary level physical education (PE) teachers attended a one-day
training in the fall of the school year. PE teachers were explicitly invited because of their potential role as
physical activity leaders or champions in their schools.21 Teachers participated in a variety of interactive
activities in which they practiced using the materials/equipment.

Family Intervention

The local health department empowered existing community health workers (CHWs) to coordinate
activities with participating families randomized to the family group. This approach has been previously
tested and shown to promote healthy behaviors among children, particularly in isolated communities on
a national level.22 The CHW, AmeriCorps members from the Mid-Ohio Valley Health Department
(MOVHD), served as the family’s mentor throughout the academic year and maintained communication
with the families to check on their progress over time.

An eight-month curriculum was delivered with the goal of incorporating family-based activities to
increase physical activity over time. Each month’s physical activity theme included a set of materials (e.g.,
educational handout, checklists, and activity sheets) and a family-based action plan that was developed
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and followed throughout the program period (see Table 2). Delivery of the intervention began with a home
visit. A CHW reviewed materials with the enrolled child and at least one parent at baseline and worked
with the family to: 1) develop a physical activity action plan, and 2) complete a home physical activity
environment checklist to see what resources were already available within the home setting for physical
activity that would be applicable for the student. After the initial visit, the CHW communicated with the
family by mailing them the monthly materials and calling them to check on their progress for the family
action plan. Interactions with the families were documented in a RedCAP data base system.23

Once each family developed an initial action plan, they chose equipment from a list of physical activity
options (e.g., resistance bands, snow play toys, small hand weights) estimated cost of $50 that was
incorporated into their plan to increase activity as a family. The student and participating parent were
also given a Fitbit to objectively assess their physical activity. These allowed students to engage in
physical activity challenges each month and receive feedback on the amount of physical activity they
were accumulating.

The family intervention incorporated two opportunities for families based on additional resources they
had or were interested in trying. These were in addition to the core components (home visits/monthly
activity themes/action planning). The �rst opportunity, CHW’s sponsored Family Fun Nights (FFNs),
related to the physical activity theme for that month. The FFNs were coordinated and led by MOVHD staff
and included a sign in sheet, healthy snack options, demonstrated physical activities, and themed
materials related to physical activity for the whole family. The FFNs were conducted at local schools or
community buildings. The second opportunity incorporated targeted social media messaging to
participating parents via a closed Facebook group. These messages served to educate and motivate the
family participants. General messaging was aligned with the intervention curriculum and sought to
reinforce consistent intervention messaging. Targeted messaging was tailored to each parent-child stage
of PA behavior change.

Incorporating SEM Into Interventions

The SEM’s organization and conceptualization of children’s behavior and factors in�uencing that
behavior were important to the development of the Activate! interventions. Attention was given to
individual settings/levels but also to the interaction between the child and parent/teacher or across
children and parents. Figure 3 maps SEM constructs with Activate! activities and processes to illustrate
how the SEM supported the structure of the Activate! interventions.

The activity lessons incorporated within Activate! also focused on the potential in�uence on, and from,
children rather than always emphasizing the in�uence on the child from an adult provider. This
intentional inclusion provided an opportunity for the Activate! materials to empower the children and to
teach adults how to empower children to become change agents themselves. Developmental messages
for all age groups within the family (multi-generational content) were also available for each theme and
within the curricula for the family intervention (see Table 3).
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Incorporating Community Expertise

Community involvement in the project development phase was key and was initially de�ned by
establishing a collaborative relationship with the local health department. Historically, the local health
department (MOVHD) offers many community programs targeting health outcomes and reaching
families within the region. This mirrored the nature of the Activate! project plans. Early partner meetings
quickly identi�ed the opportunity to utilize a community health worker model24 that had been
implemented in the health department to disseminate a blood pressure and diabetes programming.
Community Health Workers (CHWs) were recruited from the AmeriCorps program initially. Those with
interests in pediatric and/or physical activity programming and who had previously experience with
family-focused interventions were considered and later supported (partial or full effort) through the
Activate! funding.

As noted earlier, the CHWs were the program’s connection to the community and families who would later
be involved in the family intervention portion of the Activate! project. Thus, they were primarily
responsible for implementing the family intervention throughout the proposed seven-county region.
However, additional responsibilities including community training, meeting logistics, and training focused
on the particular Activate! study family intervention monthly offerings.

We also engaged physical activity specialists at the local and state levels throughout the project. Two
retired physical activity specialists were hired to develop the school intervention, conduct the teacher
training and provide ongoing implementation-related email communication with the trained teachers.
These specialists worked closely with the investigative team and provided key insights about how school
systems work. Furthermore, we partnered with the physical activity specialist at the State Department of
Education to ensure that our strategies aligned with what was occurring statewide. This poised us to be
ready for translation of �ndings into recommendations for policy and practice changes.

Select data collection procedures were seen as important training opportunities for both the CHWs and
the physical activity specialists as well as opportunities for the entire team to work with one another on
aspects of the research project involving all study conditions. For instance, CHW and physical activity
specialists’ involvement in the data collection procedures provided an opportunity for them to contribute
to discussions about quality improvement, assurance, and implications of the collected data.
Additionally, the CHWs would be able to interact with physical activity specialists regarding community-
school collaborations such as Family Fun Nights and future programming that would combine these
settings even more. All CHWs and physical activity specialists were trained in research ethics.

Lessons Learned

Conceptual Complexities. Incorporating the SEM framework into the Activate! interventions allowed us to
build strategies that focused on the individual student’s behavior as well as possible in�uencers from
environments with which they interact on a daily basis. While this model allowed us to examine students’
physical activity changes over time using a non-static concept, it introduced a complex analytic model.
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Truly mapping a measurement model to the SEM can be complicated, confusing, and require very large
sample size. While we de�ned a sample size that would be adequate to test the full SEM model, we also
developed an analytic approach that looked at different relationships throughout the model in separate
analyses. In other words, we developed a way in which we could capture the dynamic, potentially
bidirectional, relationships among model variables but doing so in separate snapshots rather than one
large analytic model. The SEM has been incorporated into physical activity approaches previously.25-27

Langille and Rodgers26 similarly focused on physical activity within the school setting incorporating
multiple levels of in�uence within that setting. Their �ndings illustrated a “trickled down” approach in
responsibility to organize physical activity for students as a result. Bauman and colleagues were also
able to illustrate interactions across multiple sectors including the health sector and genetic factors
contributing to one’s likelihood of engaging in physical activity.27

Onboarding Program Sites and Consent. Recruitment into the Activate! study started at the county level.
Once a school agreed to be a participating site, we randomized it to one of the three conditions (standard
practices, school intervention, family intervention), and eligible students within the school could receive
appropriate consent materials and information. Obtaining superintendent consent was challenging given
timelines; however, the team was successfully able to present study fundamentals to consolidated
groups of superintendents during the summer months later in the timeline. Providing this information and
sample support letters were impactful on timeline and understanding later in the study. A similar
approach was used at the individual school level with principals and teachers. These presentations also
appeared to help with family recruitment. Principal and teacher knowledge of the study and ability to
respond to questions parents may have provided a signi�cant bene�t.

Organization of Community Activities. Early in the project, the team provided initial layouts of the monthly
themes for the family intervention. These served as the plan for the remaining portion of the school year.
However, much of the instruction was provided on paper and not reviewed prior to the select activities
(Family Fun Nights). As a result, teams were often confused about the sequence or fundamental
message intended from the event, leaving the potential for families to not understand the true intention
and messages for that activity. Once identi�ed, the team moved to a model where reviews of the themes
and each activity (materials needed, preparation required, process review, message) were held the month
prior to consolidate the team’s approach, discuss challenges that had occurred in the previous month,
identify solutions to those challenges, and clarify any confusion about the intent of the activity. This
modi�cation increased cohesion among team members and consistency in the delivery of the materials.

Distributing School Cohorts Based on Readiness. As noted earlier, each school site was randomized to
receive one of three conditions. This process was originally developed by the team biostatistician but we
experienced challenges after some schools were not able to provide consent in time if randomized to the
�rst cohort. While this did not happen in most cases, we recon�gured the randomization so that schools
would be able to choose which cohort (not study condition) they wanted based on their readiness to
begin teacher training. Several schools chose to start with cohort 1 (Year 2 of the study) leaving unequal
amounts of schools for the remaining two cohorts. Fortunately, this was not an issue for the treatment
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randomization. Study conditions were equivalent in terms of the number of schools, school personnel
participating, and student-parent dyads. Our study team discussed the issue of randomization and
potential confounds annually so that if issues arose, we would be able to address them. The R2P also
participated in those discussions to ensure that any changes would also be in line with any translational
activities planned later in the study timeline (e.g., communication plan with schools, community groups,
and family groups).

Using Innovative Tools in Research. Particularly for rural settings, researchers seek to �nd tools and
methods that allow them to reach participants where they live and work rather than limit their interactions
to scheduling a time to come together. Some of the tools in the Activate! study were speci�cally identi�ed
with the hope they would provide information from the participants to the team without requiring
participants to be in one place each time. For instance, physical activity tracking devices were chosen
that were secure, easily worn by participants, and would work within the network of the rural setting.
While these tools provided this opportunity to the team, additional challenges were addressed related to
the innovative use in a new setting. These challenges included the need to train individuals on how to use
a new device/tool, offering reminders for wearing the device daily or during the speci�ed period of time,
and developing procedures for what to do if a device broke or was lost. The team developed helpful
materials for families and conducted routine trainings on these areas to reduce data loss, connect
participants to other participants to maximize potential impact of the device (using challenges on the
tracker to compete with other participants).

Conclusions
In this project, we successfully incorporated community (school and home) needs from a largely rural
state within Appalachia to develop physical activity interventions for children. The Activate! interventions
were designed for easy implementation by community members directly in both the school and home
environments using common materials and easily reviewed packaging and guidance. These intervention
materials were theoretically-based on the SEM, evidence-based physical activities, and tools proven to be
effective with children by teachers and families in these settings. While we faced some challenges, we
were able to incorporate a complex theory and potentially costly intervention options into a design that
could be implemented easily into busy family and school schedules. Along the way, we learned ways to
incorporate a research design or new intervention more e�ciently, increase stakeholder buy-in, and clearly
communicate the purpose and potential signi�cance of this program for schools and families in our area.
These lessons are applicable to others who want to either tailor existing programming or develop new
options that �t the lifestyle, values, and economy of their area to improve their children’s physical activity.
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Figure 2
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Figure 3

SEM Constructs Mapped to Activate! Intervention Elements


