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Abstract

Background: Children living in rural areas are at higher risk for obesity compared to urban children, and Native
American (NA) children have the highest prevalence of overweight/obesity for all races combined. Out-of-school
programs (OOSPs) are a promising setting to improve children’s health. Parents are important in supporting their
child's obesity-related behaviors, yet it remains unclear what combination and dose of parent engagement strategies is
feasible and optimal. This study's primary objective was to assess the feasibility of an OOSP and home-based obesity
prevention intervention for rural NA and non-NA children.

Methods: This was an 11-week, two group, randomized feasibility study. Participants were children and their parents at
one OOSP on a rural American Indian reservation. Children, ages 6-9, were randomized to receive the Generations
Health (GH) intervention or comparison condition. The GH group received daily activities focused on physical
activity (PA), nutrition, sleep, and reducing TV/screen time, and frequently engaged parents. The comparison
group received usual OOSP activities. To assess intervention feasibility, we measured recruitment and participation rates
and program satisfaction. We assessed pre- to posttest changes in body composition, PA and sleep patterns, dietary
intake and Healthy Eating Index-2010 (HEI-2010) scores, TV/screen time, and nutrition knowledge. We report
recruitment and participation rates as percentages and participants’ program satisfaction as means. Two-tailed
paired t tests and 95% confidence intervals were used to detect changes in behavioral and health outcome variables.

Results: Forty-six children met age eligibility criteria; following screening, 52% (24/46) met the inclusion criteria and
96% (23/24) were randomized to the study. Overall, 91% of the children participated in the intervention and 100%
participated in at least some of the posttest assessments. Parents reported high program satisfaction (mean rating of 4,
on a 1-5 scale). Our outcome measure for child adiposity, zBMI, was reduced by 0.15 in the GH group, but increased
by 0.13 in the comparison condition. Meaningful changes were evident for total kilocalories, HEI-2010 scores, PA, TV/
screen time, and nutrition knowledge.

Conclusions: High recruitment, participation and program satisfaction and positive health and behavioral outcomes at
11 weeks provide encouraging indications of the feasibility and potential effectiveness of the intervention.
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Background
The nearly 12 million children living in rural areas in the
USA have 26% greater odds of obesity compared to urban
children [1], even after controlling for sociodemographics
[2-5]. Rural residency is also often compounded by mi-
nority ethnicity to further increase obesity risk [2, 5-7].
Recent studies suggest that preadolescent children ages
6-11 years are most likely to experience acceleration of
weight gain during childhood [8], suggesting it may be es-
pecially important to provide effective health promotion
programs during the early elementary school years. Obes-
ity prevention trials tend to target preschool (i.e., ages 3—
5) [9] or older elementary and middle-school (i.e., ages
10-14) [10] children, leaving the younger elementary
school children (ie., ages 6-9) understudied. A 2011
Cochrane report identified promising strategies for re-
ducing or stabilizing body mass index (BMI) in
elementary-aged children. Strategies involved using a
multilevel approach to change cultural practices to
better support children eating healthier foods, parent
support and engagement, and home activities that en-
couraged activity, healthy eating, and less screen time
[11]. A recent review of obesity disparities research
targeting children and minority populations in under-
served communities shows that very few trials intervene
at multiple levels or intervene on multiple factors (e.g.,
home, school, afterschool, local organization policies)
[12, 13]. Further, most obesity prevention interventions
focus only on one context—schools. A recent multilevel
intervention that improved fruit and vegetable consump-
tion in mostly Black and Hispanic children living in
Southern and Pacific Coast rural communities [14] shows
that a multilevel approach can be successfully imple-
mented in diverse rural communities, but implementation
and rigorous evaluation of such interventions is rare.
Poverty is particularly acute among rural children, and
residents often lack access to healthy foods and physical
activity (PA) opportunities compared with urban resi-
dents. Despite these challenges, rural residents often
have strong social ties and common values for
well-being and health [15, 16]. Community solutions to
address food access barriers in rural communities have
included collaborative strategies to increase availability
of healthful food through traditional and non-traditional
food sources [17]. There are often fewer competing ac-
tivities (e.g., music or art events) in rural communities,
thus increasing the potency and interest in family-based
activities. Leveraging the strengths unique to rural com-
munities may ensure responsive and effective strategies
to improve child health in rural environments [18].
Whereas multi-level and multi-component interven-
tions are necessary, it is critical to have a setting and
context in which many rural children and families are
engaged to be the epicenter to launch the intervention.
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With more than 10 million children participating every
year, out-of-school programs (OOSPs) like Boys and
Girls Clubs provide a promising setting for obesity pre-
vention efforts without competing for academic time in
school [19-23]. OOSPs serve a high proportion low-in-
come, rural children and children of color [24] and serve
snacks and meals guided by national standards [25]. Com-
pared to health promotion studies with schools as the pri-
mary place for the intervention components, less work
has been done with OOSPs as the initial implementation
point [26]. Two studies evaluating the feasibility of imple-
menting obesity prevention activities for children in
OOSP Club settings in non-rural (e.g., urban) areas
[27, 28] showed that structured physical activity, nu-
trition education, and family components can be in-
corporated into Club programs, that family nights
offered ways for families to be involved in what chil-
dren were doing outside of school [28], and that the
majority of children (70%; »n=371) in the study can
complete annual BMI assessments [27]. Both studies
reported success in implementing training sessions for
staff delivering the interventions, and providing prom-
ising frameworks to support the capacity of OOSPs to
create healthy environments [27, 28]. While these
outcomes suggest strong feasibility for implementing
obesity prevention strategies in urban OOSP settings,
to our knowledge, there are no child obesity preven-
tion studies in the literature in rural OOSP settings
with a high proportion of Native Americans. Further,
very few OOSP interventions have extended beyond
the OOSP in order to have the most substantial and
sustainable efficacy.

In working with children to improve healthy lifestyles,
it is necessary to engage their parents. However, many
researchers note that strategies to engage parents to
make changes to obesogenic environments are still
underdeveloped [29]. Children lack cognitive maturity to
generalize behaviors in one setting (i.e., OOSP) to other
settings, and parents provide access to most eating and
activity opportunities [30, 31].

The Ecological Model of Physical Activity (EMPA)
[32, 33], originally designed to understand PA, can be
applied to other behaviors and posits that physical
and social environmental factors, processes, and link-
ages directly and indirectly impact behavior change
and maintenance [33, 34]. The EMPA further suggests
that events and behavior choices are dynamic: things
that happen in one setting to one person can influ-
ence other people in the same setting (a meso-level
environmental linkage) or those in another unrelated
setting (an exo-level environmental linkage) some-
times called a “ripple effect” [35].

This study assessed the feasibility and behavioral and
health-related outcomes of the Generations Health
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intervention in an 11-week, 48-session randomized, con-
trolled pilot study implemented in a rural, OOSP Club
on a rural, American Indian (AI) reservation. Knowledge
of this information sets the foundation for future effect-
iveness studies and subsequent efforts to scale up and
extend the reach of the intervention in rural communi-
ties with a high proportion of Native Americans.

Methods

Generations health intervention

The Generations Health program components promote
dynamic, integrated activities for increasing PA, reducing
TV/screen time, improving sleep, preferring and con-
suming healthy foods in children, and engaging parents
to support these behaviors in their child (Table 1).

Each Generations Health OOSP session begins with
40 min of moderate-to vigorous physical activity
(MVPA) that is followed by 20 min of nutrition, redu-
cing sedentary behaviors including TV/screen time, and
improving sleep activities. The intervention targets for
nutrition and PA are based on previous studies in OOSP
settings [20, 36—41], our previous pilot study [42], and
national recommendations [43, 44]. Project staff encour-
age children to participate in the Generations Health ac-
tivities at least three times per week on days of their
choice while they attend the OOSP.

The physical activity portion of the program is de-
signed to engage children in activities such as aerobic
dance, jump rope, hula-hoop, and kickball by increasing
their activity in incremental steps and in ways that are
intended to be enjoyable. All activities are game-like and
non-competitive. These strategies are designed to in-
crease a child’s sense of self-efficacy and keep children
active at a moderate to vigorous level. The nutrition por-
tion of the program is designed to build skills that make
it easy and fun to consume a diet that delivers a bal-
anced array of nutrients from fruits and vegetables,
whole grains, lean meats, legumes, and foods and

Table 1 Generations Health components and dose

Intervention components Dose

40 min MVPA, 20 min eating healthy
foods and fewer kcals, sleep and limiting
screen/TV time to children at the OOSP

1 h, 3 times/week

Text messages to parents Once per week

Toolkits given to parents at pick up time 3 times/week
at the OOSP that contain resources to

support integrated home-based nutrition,

PA, sleep and limiting screen/TV time

activities

Interactive family nights for parents,
child and family members

2 h/once per month

Information meetings about the study
for parents

1 h, once during the study

MVPA moderate to vigorous activity, OOSP out-of-school program site
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beverages low in sodium and added sugars. Sessions use
hands-on activities for understanding portion size, cal-
orie and nutrient content on food labels, and limiting
unhealthy snacks. The sleep portion of the program is de-
signed to improve sleep by having children role play
bedtime routines and engage in stories and conversa-
tions about sleep. The reducing sedentary behaviors
portion of the program is designed to reduce the amount
of time children spend watching TV or screens. Sessions
use games that challenge children to turn off TVs
and electronic devices and play active games instead,
and hands on activities comparing heart rates during
sedentary and active behaviors with discussions of the
differences.

Parents of children in the Generations Health program
receive take-home toolkit materials and activities three
times per week from program staff when they pick up
their child(ren) at the OOSP. Each toolkit contains inter-
active, hands-on learning activities and healthy lifestyle
reinforcers such as cooking supplies (e.g., coolers with
foods their child made during the program for the family
to taste at home, recipes, food coupons, fruit challenge
games, family activities that repeat concepts from OOSP
sessions), exercise equipment (e.g., jump ropes with
jumping songs, flex bands and exercises), bedtime rou-
tine activities (e.g., stories about children living in rural
areas, bedtime routine check-off list games) and turn off
the TV/screen time interactive challenge activities. Par-
ents also participate in monthly family nights. Each fam-
ily night begins with families eating a healthy dinner
together (i.e., stew made with bison meat and vegetables
and salad). Then families rotate through stations where
they engage in dynamic hands-on activities that repeat
concepts from the Generations Health sessions. For ex-
ample, at a “Make a tasty snack” station, families select
from raw nuts and dried fruit to make a healthy
trail-mix snack. At a “Family fun games!” station, fam-
ilies play a relay race and giant tic tac toe games. At a
“Is there caffeine in there?” station, families create a list
of non-caffeinated drinks that can be enjoyed closer to
bedtime.

Many of the Generations Health activities are tailored
to be culturally and contextually relevant for children
and families living in the Northern Plains rural commu-
nities (Table 2). To tailor the activities, we conducted
two focus groups and eight interviews with parents and
OOSP staff in two communities on the Al reservation
[45, 46]. All sessions were digitally recorded. Focus
group length ranged from 60 to 90 min, while interview
session length ranged from 30 to 60 min. Moderators
and interviewers took detailed notes during each session,
and reviewed and clarified the written notes and sum-
marized the comments by topic area (PA, healthy eating,
parent-child engagement, culture) immediately following
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Table 2 Examples: cultural and contextual tailored intervention
components at OOSP site

Activity

Description

Shinny game Children play traditional game of Northern

Plains Indian tribes

Eagles and Salmon
game

Children play tag game as birds (eagles) and
fish (salmon) in Northern Plains rural areas

Macarena and Mexican
Hat dances

Children participate in Latin dances that are
culturally relevant to the Latino/Hispanic
populations living in rural areas

Traditional proteins Participants taste traditional proteins from the
Northern Plains region (e.g, dried bison, venison,
pemmican) and play a guessing game about
proteins from other cultures living in this region

(e, Scotland, Brazil, Ireland)

Families eat foods from other countries and
Native American Tribes then take home recipes
and ingredients to prepare at home

Family nights

each session. These data indicated that intervention ac-
tivities should include preparing and eating wild game,
horseback riding, dancing, and Native American trad-
itional games like Shinny, using a group format and
interactive activities [47] and encompass more diverse
cultures of rural areas; community members who might
not only be genetically white or Native American, but
also have Scottish, Latino, or Irish ancestry [45]. For ex-
ample, during the intervention’s family nights, partici-
pants could taste Irish stew prepared using healthy
ingredients and learn how to make the stew at home.
Participants suggested activities like polka, square dance,
drumming, and international games like lacrosse.
Parents also said they were interested in intervention
components targeting sleep, like bedtime routine check
off lists. Because many rural families travel long dis-
tances, participants suggested car activities, like playing
the 20 questions game to guess a healthy food. We also
learned that parents were motivated to make broader
changes in their children’s food and PA environments,
and wanted to work with other parents to make these
changes [46].

Study design and setting

This was a randomized, pretest to posttest two-group
feasibility study of the Generations Health intervention.
The study was 11 weeks in duration and there were two
data collection periods: baseline (September 2015) and
final assessment (December 2015); data were analyzed in
April 2016. The study took place at an existing Boys and
Girls Club OOSP site in a small, rural town on an Al
reservation (population 29,000) comprised of 33% NA
and 66% non-NA people [48]. We worked with the Club
Director and staff to target our recruitment strategies to
this OOSP.
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Participants

We included Native American and non-Native American
children at the OOSP site, age 6-9 years, and their parent,
caregiver or guardian (from this point on referred to as
parent) who made most of the food and activity decisions
in the household were recruited to participate in the pilot
study. Some of the parents had participated in the focus
groups or interviews described earlier. Eligibility criteria
for the children included being 6-9 years old, attending
the OOSP at least 3 times per week, and planned to attend
the OOSP throughout the study period. We focused on
the 6-9 years old age group because they comprise most
of the children regularly attending OOSPs [49] and the lit-
erature shows a paucity of interventions targeting 1st,
2nd, and 3rd graders. The OOSP accommodates children
living with a physical disability. These children were not
excluded from participating in the study. This study was
approved by an Institutional Review Board at the tribal
college on the Al reservation. All parent(s) provided writ-
ten informed consent for their self, and for their child to
participate and all children provided verbal and written
assent to participate.

Recruitment

In mid-August 2015, we obtained a list of age eligible
children from the Club Director. Then, trained project
staff recruited participants ages 6-9 by asking children if
they wanted to participate, asking parents if they wanted
their child to participate and giving them an informa-
tional letter about the study and advertising with fliers at
the OOSP site. For families with more than one child in
the eligible age range, one child was randomly selected
as eligible to participate in the study.

Baseline assessment

Participants completed all baseline assessments over a
15-day period from September 1-15, 2015. Children
underwent a 28—45 min in person assessment (including
the 24-h dietary recall and placement of an accelerom-
eter by trained staff) and took home instructions about
the accelerometer. Parents underwent a 12—-45 min in
person assessment (including attending their child’s diet-
ary recall assessment).

Randomization

Randomization to the Generations Health group or the
usual OOSP activities group (from this point on referred
to as the comparison group) occurred after parents and
children completed all baseline measures. Project staff
opened an envelope that contained pre-determined
group assignments (Generations Health or comparison
group); families were assigned to the group indicated in
the envelope. Immediately following randomization, par-
ticipants were handed a letter informing them of their
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group assignment and describing the activities associated
with that group. To assure equal allocation, the
randomization scheme was constructed using permuted
block sizes of 4. Only the Co-Investigator (Harris) had
access to allocation codes before randomization. As this
was a feasibility study, no stratification was used.

To enhance feasibility and generalizability, eligible sib-
lings who shared the same household were allowed to
participate in the OOSP-site elements of the study ex-
cept the outcome measurements. Brothers and/or sisters
who were not eligible, but who had a sibling in the
Generations Health condition, were encouraged to at-
tend the monthly family nights. Study outcome mea-
sures were only collected from the sibling randomized
and these were included in the data analysis. It was not
possible to mask staff from knowing which group chil-
dren were assigned. To compensate families for the time
required for participation, after completing the study,
families in the Generations Health group were paid $150
and families in the comparison group were paid $70.
Parents received an additional $20 after completing each
dietary recall interview with their child.

Intervention group

Generations Health group activities for children were of-
fered every day the OOSP was in session (48 days) over
an 11-week period. These activities took place at a differ-
ent location than the OOSP and children took a 5-min
van ride to this location. Each week parents received
three take-home toolkits (7 = 33) with associated mate-
rials (e.g., coolers with recipe ingredients, strength and
flexibility bands, pedometers) when they picked up their
child(ren) at the OOSP. In addition, project staff hosted
three family nights for all family members in this group,
and a 1-h informational session during the first 2 weeks
of the study. At this session, project staff talked more
in-depth with parents of children in this group about the
various intervention components such as the take-home
toolkits, returning toolkit prize tickets to the OOSP,
reminding parents of upcoming schedules for family
nights and measurement outcomes, and answered ques-
tions about the study. Project staff sent parents text
messages to remind them of key events, such as upcom-
ing family nights. Project staff were existing employees
of the OOSP, a tribal college student, tribal college com-
munity health and development staff, and a university
graduate student. All project staff (m=5) attended a
day-long training session on delivering the Generations
Health components 3 weeks before the study began.

Comparison group

Children in the comparison group received the usual
Club activities at the OOSP site, which routinely in-
cluded opportunities for physical activity. There were no
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activities for parents in the comparison group, except to
complete pre- and posttest measures.

Measures

Intervention feasibility—primary outcome measures
To assess intervention feasibility, project staff recorded
recruitment and intervention and measurement partici-
pation information throughout the study. Also, project
staff asked children to indicate that they completed a
home activity by returning a tear-off portion of cards
that contained instructions for the activity. The tear-off
portion required a parent signature to indicate that the
family participated in the activity. At the end of the
study, parents rated their overall satisfaction with the
Generations Health program on Likert scale ranging
from 1 (not at all) to 5 (very high) and responded to
open ended questions about the “best part” and “recom-
mended changes” to the project. Similarly, for each fam-
ily night, parents rated their likelihood of participating
in similar events in the future on a Likert scale ranging
from 1 (not at all) to 5 (very high).

Behavioral and health outcomes—secondary measures
To evaluate likely effectiveness, pre- and posttest mea-
sures included child adiposity measures [staff measured
height (using a portable stadiometer, SECA 214) and
weight (using an electronic scale, SECA 803)], child PA
and sleep efficiency [(7-day wrist-worn activity monitors
(AM)], child kilocalories (kcals) consumed, and HEI
scores (parent and staff assisted 24-h dietary recall using
the online National Cancer Institute’s ASA24™-2014)
[50]. Child self-reported TV/screen time was measured
by three questions that asked children to report the
number of hours per day they spent watching TV, play-
ing video games, and using a computer for non-school
related activities. Responses were summed across the
three questions to estimate the number of hours screen
time viewed per day across a 7-day period. Children’s
knowledge of nutrition was assessed by asking children
to indicate which of 12 paired foods are “better for your
health” [51]. Number of correct responses were summed
and ranged from O to 12. The Healthy Eating Index-
2010 (HEI-2010) is a measure of diet quality, independ-
ent of quantity that can be used to assess compliance
with the US Dietary Guidelines for Americans and
monitor changes in dietary patterns [52]. The HEI-2010
has 12 components including total fruit, whole fruit,
total vegetable, greens and beans, whole grains, diary,
total protein foods, seafood and plant proteins, fatty
acids, refined grains, sodium, and empty calories. The
maximum total HEI-2010 score is 100 [53].
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Demographics To describe the participants’ characteris-
tics, at baseline parents completed a demographic ques-
tionnaire for themselves and their child, reporting ages,
sex, ethnicity, annual family income, qualification for
free or reduced school lunch, and food insecurity. Risk
for food insecurity was measured by an affirmative
response to either of the two items on the screener to
identify families at risk for food insecurity [54].

Statistical analysis Data from all parents and children
were included in the analyses regardless of their level of
participation in the intervention. We did not conduct a
formal sample size calculation for this feasibility study;
rather, we aimed to recruit sufficient participants to gen-
erate estimates of variability for our outcome measures
and to generate preliminary estimates of effect for the
intervention. We described participant characteristics
using mean and standard deviations. To address inter-
vention feasibility, we calculated recruitment and partici-
pation rates in the intervention activities and the
outcome measures and report percentage; we also report
participants’ program satisfaction as means. For the be-
havioral and health outcome variables, we used two-
tailed paired ¢ tests to detect changes in baseline
(pretest) and end-of-treatment (posttest, 11 weeks after
baseline) in child self-report assessment and child adi-
posity measures presented with a 95% confidence inter-
val. These analyses were performed in SPSS 22.0 (SPSS,
Inc., Chicago, IL) and STAT MP v15.0 (College Station,
TX). The AM-derived PA, sleep efficiency and wake-
after-sleep-onset data were evaluated using a multivari-
ate repeated measures analysis of variance using Statistix
10; Analytical Software, Tallahassee, FL. Statistical sig-
nificance was set at the 0.05 alpha level.

Results

Fifty-two percent of the children were Native American,
with a mean age of 8 vyears. Eleven (48%) had a
BMI-for-age classification of normal weight and the rest
were classified as overweight (13%) or obese (39%). All
parents reported having a high school degree and most
(74%) had completed at least some college. Twenty-six
percent of the parents (6/23) were male. Overall, 82.6%
qualified for the free and reduced school lunch program
and 35% were at-risk for food insecurity. We were able
to utilize all outcome measurement instruments initially
proposed.

Intervention feasibility

Recruitment

To begin recruitment for the study, the project’s lead in-
vestigator obtained a list of names of children enrolled in
the Club who were 6 to 9 years old from the Club Dir-
ector; 46 children met these initial eligibility requirements
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(e.g., age, enrolled in OOSP). Following further screening
by a project staff member, 23 dyads of children and par-
ents met final eligibility criteria that included the child be-
ing 6-9 years old and attending the Club at least 3 days
per week. These 23 dyads provided assent/consent, com-
pleted all baseline assessments, and were randomized to
the Generations Health (n=12) or Comparison (n=11)
groups. See Fig. 1 for the CONSORT flow diagram.

Child participation in the intervention

As far as participation in the Generations Health OOSP
sessions, two children opted not to participate in the
sessions (one each at week 4 and week 8), but the child/
parent dyad that withdrew week 8 completed follow-up
assessments. Staff queried these children for their rea-
sons why they stopped participating. The children said
they stopped participating in the sessions because they
did not like exercising for 40 min, and wanted to be with
other friends who were at the Club but not enrolled in
the intervention.

For the participation in the Generations Health ses-
sions, the mean number of sessions attended was 25
(SD =7.9, range = 5-34). Although the goal of the pro-
ject was for children to attend at least 3 days per week,
4 of the 11 weeks the OOSP was closed on some days
for holidays. Adjusting for the holidays, participants
were considered to meet the attendance goal if they par-
ticipated in 25 sessions; 10 out of the 11 (91%) children
met the participation goal.

Family participation in the intervention

Children in the Generations Health group returned
tear-off portions of the take home toolkit cards, signed
by an adult, to indicate that they participated in the
home activity. On average, children returned 11 (SD 8.5,
range 0-25) tear-off portions, documenting their family’s
participation in up to 33 home activities. This means
that, on average, families participated in about one third
of the home activities. The percent of families participat-
ing in the study informational sessions was 58% (7/12).
The percent of families participating in family nights
were 100, 80, and 80% for the first, second, and third
events, respectively. Across all three family nights, 25
out of 26 family’s ratings (96%) indicated a high to very
high likelihood of participating in similar events again.

Parent satisfaction

Parents reported high satisfaction (mean rating of 4, on
a 1-5 scale) with the intervention overall. Illustrative
parent comments noted the intervention was “very in-
formative and a great way to learn along with the kids,”
family nights were “a fun way to involve the whole fam-
ily,” and the take-home activities provided “new ideas
and healthy things to try for dinner and snacks.”
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Assessed for eligibility (N=46)

[ Enrollment ]

Excluded (N=23)
+ Not meeting inclusion criteria (n=23)

| Randomized (N=23) |

!

v Allocation .

Allocated to Intervention Group (N=12)

+ Received allocated intervention (n=10)

+ Did not receive allocated intervention (n=2)
* did not reach participation goal (n=1)
e lost interest in intervention (n=1)

. Post-test

Allocated to Comparison Group (N=11)
+ Received allocated comparison (n=11)
+ Did not receive allocated comparison (n=0)

Lost to posttest measures (N= 1)

Discontinued intervention activities (N= 2)
e lost interest in intervention activities
n=2

Analysis

Lost to posttest measures (N=0 )

Discontinued comparison (N=0)

Analysed (N=11)

Excluded from analysis (N=1)
e lost to posttest measures n=1

Fig. 1 CONSORT 2010 flow diagram for the Generations Health Feasibility study

Analysed (N=11)

Excluded from analysis (N=0)

Participation in the outcome measures

We determined the feasibility of administering the
interviewer-administered on-line ASA 24-dietary recall
measure. On average, this measure took 34 min to
complete. All children completed the ASA 24-dietary re-
call measure at pretest and 22/23 (96%) completed it at
posttest. To help with these interviews, the child’s parent
also attended the recall.

Ninety-six percent (22/23) of children completed the pre-
and posttest activity monitor (AM) measures. All children
began wearing the AM monitors at the pretest and posttest
measurement periods, although two children took the AM
off before the 7-day wearing time had been completed.
During the pretest measures, one child ended AM wearing
1 day early; during the posttest study measures, one child
ended the AM wearing 3 days early (over a weekend).

Behavioral and health outcomes
Table 3 shows the pretest, posttest, and change scores
for behavioral and health outcomes in both groups. Our

outcome measure for child adiposity, zBMI, was reduced
by 0.15 in the Generations Health group, but increased
by 0.13 in the comparison condition. Further, changes in
the Generations Health group were significantly greater
compared to the comparison group for minutes of
moderate-to-vigorous physical activity during the inter-
vention program time (IPT MVPA) period. These find-
ings translated into children in the Generations Health
group engaging in 9 more minutes of IPT MVPA during
a 40-min period compared to baseline and the difference
in IPT MVPA between groups was significant (P =
0.028). Daily minutes of MVPA during the week (WD
MVPA) significantly increased within each group. Other
variables changed in the expected direction; children in
the Generations group had decreased intake of daily
kcals, higher HEI scores, decreased hours of TV/screen
time during a 7-day period, and significantly improved
knowledge of nutrition compared to children in the
comparison group. Counter to the study hypothesis,
children in the Generations Health group had lower
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hours per night of sleep efficiency and more hours of
waking after sleep onset compared to children in the
comparison group.

Discussion

The results of the Generations Health feasibility study
are promising. This study demonstrates the feasibility
and potential efficacy of using OOSP behavioral health
and family activities to improve BMI and nutrition, in-
crease energy expenditure and MVPA time, and reduce
TV/screen time (e.g., sedentary activity time) during the
intervention in children, 6-9 years old. The study was
designed to maximize the collection of process measures
to help inform the delivery of a full-scale trial of the
intervention.

Integrating the Generations Health sessions into the
OOSP setting and designing assessment and interven-
tion components to meet the needs of participants led
to highly successful recruitment and participation of
children and their parents. Participation rates in the
Generations Health sessions were high (91.3%) for chil-
dren meeting our goal of participating in at least 25
Generations Health sessions during the 11-week study.
These data suggest that the intervention components
have strong feasibility for keeping children engaged and
interested in regularly attending the program. Our over-
all retention rate of 83% for the Generations Health ac-
tivities was higher than a 5-month after-school CATCH
Kids Club pilot study that reported a 61% retention rate
[38], and a 3-year after-school intervention focusing on
MVPA that reported a 44% retention rate [37], but
slightly lower than a 12-week after-school intervention
with a family component that reported an 87% reten-
tion/attendance rate [41], and a community-centered
(YMCA), family based, obesity prevention pilot study for
overweight and obese children that reported a 90% re-
tention rate at 3 months [55].

Two trained project staff implemented the 1-h Gener-
ations Health sessions. Sometimes, a tribal college or
university student would assist project staff with the ses-
sions. Session activity boxes provided program staff with
helpful instructional and management tips and a variety
of games and activities to implement. Equipment and re-
sources to support the session activities were provided
and an equipment storage area was available. At the pro-
ject debriefing session, program implementers reported
enjoying the training session, and were faced with few
implementation challenges. Implementers became more
comfortable and confident with their own abilities as the
intervention progressed. We had no staff turnover dur-
ing the study, and very few behavior problems were re-
ported in children participating in the session activities.
There were no problems reported with the older chil-
dren (ages 8-9) becoming bored/restless being in the
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same program with the slightly younger children (ages
6-7), suggesting the intervention components were well
received by all children in our targeted age range (ages
6-9). Having all eligible siblings participate in the interven-
tion sessions seemed to increase participation of the ran-
domized (enrolled) sibling, as well as other participants.
Overall, comments from staff indicated that the Genera-
tions Health is a good fit in the OOSP program and staff
were interested in continuing its implementation.

Unlike other studies [39], transportation was not a
major barrier to participate in the program; this finding
was not unexpected as children either walked 8 min, or
rode in a van, to the intervention site that was near the
OOSP. Parents informally reported to project staff that
the major barriers to their children participating in the
Generations Health sessions were conflicts with other
school (e.g., sports) and family events; parents reported
similar barriers in another after-school obesity preven-
tion pilot study [55]. Intervention delivery of the parent/
family components was successful and parents reported
high satisfaction with the take-home activities and even-
ing sessions.

The low number of returned tear-off portions of the
home activities may have been due to parents lack of
understanding of intent of the tear-off portions, or diffi-
culty returning them through their children. Parents re-
ported that the major barrier to participating in the
evening sessions were conflicts with competing events
such as school sports and music, and parent work
schedules.

Our high measurement participation rates may be due,
in part, to the text messages that project staff sent to
parents reminding them of upcoming measurement
dates. Several parents informally commented that these
messages helped them remember to schedule and take
part in the study measures. The average time it took par-
ticipants to complete the ASA24 (34 min) is similar to
completion times reported in a study assessing the feasi-
bility of using the ASA24 in preschoolers [56]. Our pro-
ject staff encountered some challenges related to the
Microsoft Silverlight plug-in that was used in the
ASA24™-2014 version, challenges that have been re-
ported elsewhere [56]. Some participants experienced
“freezing” of the ASA24 midway through completion, al-
though this did not result in the loss of any data. It was
unclear whether this arose due to problems with Inter-
net connectivity or other issues. More recent versions of
the ASA24 (ie., ASA24™-2016) no longer use the Silver-
light plug-in, potentially resolving this issue. Parents
attended the diet recall interview with their child. Most
parents gave informal positive feedback about the meas-
ure, although some commented that the measurement
took a long time. Staff commented that some children
lost interest in telling the interviewer what they had
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consumed in the past 24 h and that having parents at
the interview and school breakfast and lunch menus was
helpful in prompting the child to remember this infor-
mation. At least four participants regularly split their
time between their parents’ houses. This made collecting
diet recall information challenging if the parent attend-
ing the interview was not the parent with whom the
child had spent the previous 24 h with. In the future
full-scale trial, project staff could take steps to become
more aware of which parents’ house the child will be at
the 24 h before the interview (e.g., by asking both par-
ents prior to the interview date) and make a concen-
trated effort to schedule the interview with the specific
parent (e.g., sending follow-up text reminders about the
upcoming interview to the specific parent).

As described earlier, most children (i.e., 96%) com-
pleted all activity monitoring measures, but two children
had an early end to their AM wearing times. Further,
one child wore the AM so inconsistently during pretest-
ing that all of the AM data was lost, and another child
simply chose to not wear the AM at all during posttest
(though the AM was picked up and returned on sched-
ule with the other participants). Finally, one child wore
the AM during all phases of AM monitoring, but the
AM itself had malfunctioned and all the data was lost.
Even though this child had 100% AM wearing compli-
ance, the malfunctioning error was not recognized until
the study was completed. In future studies, before each
7-day AM monitoring period begins, project staff will re-
mind parents in person, through a text message, and an
informational sheet, about the importance of children
wearing the AM monitor the entire 7 days, and what
steps to take (e.g., informing project staff immediately) if
the AM is removed or lost. Staff could also check each
AM mid-way through the 7-day measurement period to
make sure the device is functioning properly.

Even in this short 11-week intervention the reduction
in zZBMI score in the Generations group trended towards
the accepted criterion (=0.25) for clinically important
reductions in zBMI [57]. We used zBMI as an outcome
because it the simplest surrogate measure of percentage
loss in fat mass or adiposity [58]. Similar mean pretest
to posttest changes in the expected direction were evi-
dent among children for daily kcals, HEI-2010 scores,
daily minutes of MVPA, and hours of TV/screen time
during the past 7 days for children in the Generations
Health vs. comparison conditions, respectively. Add-
itionally, activity monitors showed children in the Gen-
erations Health group engaged in significantly more
minutes of MVPA during the program time period com-
pared to baseline and this intended effect was not seen
in the comparison group. These data show that the
MVPA component of the intervention can keep children
rigorously engaged for 40 min. Thus, this meets 2/3 of
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their daily PA requirements of 60 min. This amount,
when combined with the routine opportunities for PA
available at OOSPs, may help children meet or exceed
their daily requirement for physical activity [43]. Al-
though the Generations Health sessions had components
for improving sleep quality (e.g., participating in bedtime
routine games at home and at the OOSP), the compari-
son group tended to do slightly better than the Genera-
tions Health group for sleep quality. These data suggest
the intensity of the sleep components were too low, and
that the amount and frequency of activities addressing
sleep should be increased in future studies.

At the end of the study, children in the Generations
Health group had decreased their daily kcal intake and
increased their HEI-2010 scores compared to children in
the comparison group who increased their kcal intake
and decreased their HEI-2010 score. Further, children in
the Generations Health group significantly increased
their nutrition knowledge scores compared to children
in the comparison group; findings that are similar to
other, longer programs that show increased knowledge
about food [59]. That participants in the Generations
Health group made changes to their kcal intake,
HEI-2010 scores and nutrition knowledge after only
11 weeks show strong potential for the nutrition compo-
nent of the intervention.

Limitations of the present study include imprecise esti-
mates of differences due to the small sample size and
the confidence intervals are wide, almost covering zero.
Child nutrition knowledge was self-reported and may
have been subject to recall bias. Although children in
the Generations group went to a location that was near
the OOSP to participate in the intervention activities, we
cannot entirely rule out that information transfer into
the control group did not occur. Even though parents
received take-home toolkits to improve nutrition and in-
crease PA in their homes, we did not assess these
changes in the home environment. Future studies should
incorporate parents or staff completing a survey that as-
sesses home nutrition and PA and child TV/screen time
that is based on a validated survey to assess home envi-
ronments for activity and healthy eating in overweight
children [60]. Despite these limitations, this study dem-
onstrated that children and their parents can engage in a
high intensity intervention that results in indicators of
important changes in children’s weight, PA and diet.
Data from this study were used to estimate retention
and effect sizes for a future, full-scale trial of the Gener-
ations Health intervention in OOSPs situated in rural
areas with a high proportion of Native Americans.

Conclusion
These results suggest that this multi-component inter-
vention could be implemented in OOSP settings and
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engage parents and families in frequent home-based ac-
tivities that support their child’s health. The wide reach
of OOSPs, and their commitment to fitness and health,
suggests these sites are natural partners for the OOSP
and home-based childhood obesity prevention interven-
tion. Based on these findings, we will be able to imple-
ment a fully powered study with fewer problems and
better test the effectiveness of the intervention. If effect-
ive, the wide reach of OOSPs suggests strong potential
for broad impact on children’s health.

Acknowledgements

The authors wish to thank the children and families who participated in the
pilot study. The authors also thank Dr. Rebecca E. Lee and Dr. Brian Saelens
for their supervision and consultation to the research group and the Generations
Health study.

Availability of data and materials

The datasets generated during and/or analyzed during the current study are
not publicly available due a Data Sharing Agreement between the University
of Montana and the Tribal College and Tribal Council on the American Indian
Reservation where the study was conducted, but may be available from the
corresponding author on reasonable request.

Authors’ contributions

BB co-designed and implemented the intervention and interpreted the
participant data regarding intervention feasibility health and behavioral out-
comes and the promise of the intervention for a future, full-scale trial. KIH
co-designed the intervention, established participant pre- and posttest meas-
urement collection protocols, and analyzed and interpreted participant data
regarding intervention feasibility and behavioral outcomes. DH designed the
physical activity outcome measures and directed all aspects of the study
pertaining to these measures, including data analysis and interpretation. MT
co-designed and implemented the intervention study, including participant
recruitment and retention to the study. AC helped direct Club staff to help
deliver the intervention and engage parents in take-home and family night
activities. ES provided statistical support to analyze and interpret the health
and behavioral outcome data. JD and KG provided biostatistical support to
analyze and interpret intervention feasibility data, assisted ES with interpret-
ation of health and behavioral outcome data, and provided input to the
research team on ways to prepare for a full-scale trial of the intervention.
All authors read and approved the final manuscript.

Ethics approval and consent to participate

All child and parent participants provided informed consent to participate in
the study. Approval to conduct the study was obtained from the institutional
review board at Salish-Kootenai College, Pablo Montana, USA; study protocol
#2014_19.

Consent for publication

All participants providing informed consent agreed to a confidentiality clause in
the consent form that stated if the results of this study were written in
a scientific journal or presented at a scientific meeting, neither the parent’s
name nor the child’s name would be used.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of Health and Human Performance, The University of Montana,
McGill Hall 206, 32 Campus Drive Missoula, Missoula, MT 59812, USA. School
of Public and Community Health Sciences, University of Montana, 32
Campus Drive, Missoula, MT 59812, USA. 3Departn’wem Health and Human
Development, Montana State University, 210 Romney Gym, Bozeman, MT

Page 11 of 12

59715, USA. “Polson Medical Fitness Center, Summit Medical Fitness Center,
205 Sunnyview Lane, Kalispell, MT 59901, USA. *Boys and Girls Club of the
Flathead Reseration and Lake County, 63055 US-93, Ronan, MT 59864, USA.
Department of Complementary and Integrative Medicine, University of
Hawaii John A. Burns School of Medicine, Biosciences Building Suite 211, 651
llalo Street, Honolulu, HI 96813, USA. "Department of Pharmacology and
Experimental Therapeutics, Division of Biostatistics, Thomas Jefferson
University, 1015 Chestnut Street, Suite 520, Philadelphia, PA 19107, USA.

Received: 23 April 2018 Accepted: 18 July 2018
Published online: 26 July 2018

References

1. Johnson JA, Johnson AM. Urban-rural differences in childhood and adolescent
obesity in the United States: a systematic review and meta-analysis. Childhood
Obesity. 2015;11:233-41.

2. Davis AM, Bennett KJ, Befort C, Nollen N. Obesity and related health behaviors
among urban and rural children in the United States: data from the National
Health and Nutrition Examination Survey 2003-2004 and 2005-2006. J Pediatr
Psychol. 2011,36:669-76.

3. Liu JH, Bennett KJ, Harun N, Probst JC. Urban-rural differences in overweight
status and physical inactivity among US children aged 10-17 years. J Rural
Health. 2008;24:407-15.

4. Liu JH, Jones SJ, Sun H, Probst JC, Merchant AT, Cavicchia P. Diet, physical
activity, and sedentary behaviors as risk factors for childhood obesity: an
urban and rural comparison. Childhood Obesity. 2012,8:440-8.

5. Davis AM, Boles RE, James RL. Health behaviors and weight status among
urban and rural children. Rural Remote Health. 2008;8:810-21.

6. Lutifiyya MN, Lipsky MS. Is rural residency a risk factor for overweight and
obesity for U.S. children? Obesity. 2007;15:2348-56.

7. Singh GK, Kogan MD, Van Dyck PC, Siahpush M. Racial/ethnic, socioeconomic,
and behavioral determinants of childhood and adolescent obesity in the
United States: analyzing independent and joint associations. Ann Epidemiol.
2008;18:682-95.

8. Datar A, Shier V, Sturm R. Changes in body mass during elementary and
middle school in a national cohort of kindergarteners. Pediatrics. 2011;128:
el411-7.

9. Monasata L, Batty GD, Macaluso A. Interventions for the prevention of
overweight and obesity in preschool children: a systematic review of
interventions. Obes Rev. 2011;12:¢107-18.

10.  The HEALTHY Study Group. A school-based intervention for diabetes risk
reduction. NEJM. 2010;363:443-53.

11. Waters E, de Silva-Sanigorski A, Burford BJ, et al. Interventions for preventing
obesity in children. Cochrane Database Sys Rev. 2011;7(12):CD001871.
https://doi.org/10.1002/14651858.CD001871.pub3.

12. Pratt CA, Loria DM, Arteaga SS, et al. A systematic review of obesity disparities
research. Am J Prev Med. 2017,53:113-22.

13. Ewart-Pierce E, Ruiz MM, Gittelsohn J. “Whole-of-Community” obesity
prevention: a review of challenges and opportunities in multilevel,
multicomponent interventions. Curr Obes Rep. 2016;5:361-74.

14. Cohen JFW, Kraak V, Choumenkovitch SF, Hyatt RR, Economos CD. The
CHANGE study: a healthy-lifestyles intervention to improve rural children’s
diet quality. J Acad Nutr Diet. 2014;114:48-53.

15. Phillips CD, McLeroy KR. Health in rural America: remembering the importance
of place. AJPH. 2004,94:1661-3.

16. Bolin JN, Bellamy GR, Ferdinand AO, et al. Rural Healthy People 2020: new
decade, same challenges. J Rural Health. 2015;31:326-33.

17. Carnahan LR, Zimmermann K, Peacock NR. What rural women want the
public health community to know about access to healthful food: a qualitative
study, 2011. Prev Chronic Dis. 2016;13:1-11.

18. Probst JC, Barker JC, Enders A, Gardiner P. Current state of child health in
rural America: how context shapes children’s health. J Rural Health. 2016;

19.  Atkin AJ, Gorely T, Biddle SJ, Cavill N. Interventions to promote physical
activity in young people conducted in the hours immediately after school.
Int J Behav Med. 2011;18:176-87.

20. Beets MW, Beighle A, Erwin HE, Huberty JL. After-school program impact on
physical activity and fitness. Am J Prev Med. 2009,36:527-37.

21, Cradock AL, Barrett JL, Giles CM, et al. Promoting physical activity with the
out of school and physical activity (OSNAP) initiative. JAMA Pediatr. 2016;
170:155-62.


https://doi.org/10.1002/14651858.CD001871.pub3

Brown et al. Pilot and Feasibility Studies (2018) 4:129

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

O'Connor T, Jago R, Baranowski T. Engaging parents to increase youth
physical activity: a systematic review. Am J Prev Med. 2009;37:1410-49.
Pate RR, O'Neill JR. After-school interventions to increase physical activity
among youth. Br J Sports Med. 2009;43:14-8.

Afterschool Alliance. America after 3PM: Afterschool Programs in Demand.
Washington, DC: Afterschool Alliance; 2014.

Tilley F, Beets MW, Jones SJ, Turner-McGrievy G. Evaluation of compliance to
national nutrition policies in summer day camps. Pub Health Nutr. 2015;18:
1620-5.

Branscum P, Sharma M. After-school based obesity prevention interventions:
a comprehensive review of the literature. Int J Environ Res Public Health.
2012,9:1438-57.

Dzewaltowski DA, Rosenkranz RR, Geller KS, et al. HOP'N after-school project:
an obesity prevention randomized controlled trial. Int J Behavior Nutr Phys
Activ. 2010;7:1-12.

Huberty JL, Balluff M, Berg K, Beighle A, Sun J. Club POSSIBLE: feasibility of
an after-school physical activity program for children ages 5-12 years old.

J Park Recreat Adm. 2009;27(2):97-111.

Skouteris H, McCabe M, Swinburn B, Newgreen V, Sacher P, Chadwick P.
Parental influence and obesity prevention in pre-schoolers: a systematic
review of interventions. Obes Rev. 2010;12:315-28.

Gruber KJ, Haldeman LA. Using the family to combat childhood and adult
obesity. Prev Chronic Dis. 2009;6:A:106.

Kleber M, Schaefer A, Winkel K, et al. Lifestyle intervention “Obeldicks Mini”
for obese children aged 4-7 years. Klin Padiatr. 2009,221:290-4.

Lee RE, Cubbin C. Striding toward social justice: the ecologic milieu of
physical activity. Exerc Sport Sci Rev. 2009;37:10-7.

Spence JC, Lee RE. Toward a comprehensive model of physical activity.
Psych Sport Exer. 2003;4:7-24.

Sallis JF, Bauman A, Pratt M. Environmental and policy interventions to
promote physical activity. Am J Prev Med. 1998;15:379-97.

Gorin AA, Wing RR, Fava JL. Weight loss treatment influences untreated
spouses and the home environment: evidence of a ripple effect. Int J Obes.
2008;32:1678-84.

Correa NP, Murray NG, Mei CA, et al. CAN DO Houston: a community-based
approach to preventing childhood obesity. Prev Chronic Dis. 2010;7:A88.
Gutin B, Zenong Y, Johnson M, Barbeau P. Preliminary findings of the effect
of the 3-year after-school physical activity intervention on fitness and body
fat: the Medical College of Georgia FitKid Project. Int J Obes. 2008;3:3-9.
Kelder S, Hoelscher DM, Barroso CS, Walker JL, Cribb P, Shaohua H. The
CATCH Kids Club: a pilot after-school study for improving elementary
student’s nutrition and physical activity. Pub Health Nutr. 2005;8:133-40.
Robinson TN, Kraemer HC, Matheson DM, et al. Dance and reducing
television viewing to prevent weight gain in African-American girls: the
Stanford GEMS pilot study. Ethn Dis. 2003;13:51-65-77.

Sharpe EK, Forrester S, Mandigo J. Engaging community providers to create
more active after-school environments: results from the Ontario CATCH Kids
Club implementation project. J Phys Act Health. 2011,8:526-31.

Story M, Sherwood NE, Himes JH. An after-school obesity prevention
program for African-American girls: the Minnesota GEMS pilot study.
Ethn Dis. 2003;13:554-64.

Brown B, Harris KJ, Heil D, Holman C, Fontaine J, Harrar S. Developing and
piloting a nutrition and exercise after-school program that includes families.
Ann Behav Med. 2015:49(S):1-258.

Physical Activity Guidelines for Americans. GODPHP Publication No.
U0036 October 2008. https://health.gov/paguidelines/guidelines/.
Accessed 20 July 2018.

Committee on Dietary Reference Intakes, Dietary reference intakes for energy,
carbohydrate, fiber, fat, fatty acids, cholesterol, protein and amino acids.
Washington: National Academies Press; 2005.

Pedersen M, Brown B, Harris K, France S, Tryon M, Cooksley A. Rural
caregiver support and engagement with child health behaviors in the
home environment: A qualitative study. Ann Behav Med. 2018;52(S1):S712.
Grant V, Swaney G, Harris KJ, Bureau Z, Brown B. Assessing barriers and
enhancers to increasing physical activity during the school day in children
on an American Indian Reservation: a qualitative research study. Health
Behav Policy Rev. 2016;3:429-38.

Brown B, Harris KJ, Harris JL, Parker M, Ricci C, Noonan C. Translating the
diabetes prevention program for Northern Plains Indian youth through
community-based participatory research methods. Diabetes Educator. 2010;
36:924-35.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Page 12 of 12

US Census Bureau. 2010 Demographic profile data; 2010. https://www.
census.gov/newsroom/releases/archives/2010_census/press-kits/
demographic-profiles.html. Accessed 9 Aug 2017.

Claarware LLC. School Digger. In: SchoolDigger.com; 2013. Accessed

28 Mar 2014,

National Cancer Institute. Automated Self-Administered 24-Hour Recall
(ASA24). Bethesda, MD. ASA24. 2016. at https;//asa24.nci.nih.gov/. Accessed
30 Sept 2016.

Stevens J, Cornell CE, Story M. Development of a questionnaire to assess
knowledge, attitudes, and behaviors in American Indian children. Am J Clin
Nutr. 1999,69:7735-81S.

Guenther PM, Kirkpatrick SI, Reedy J, et al. The Healthy Eating Index-2010 is
a valid and reliable measure of diet quality according to the 2010 Dietary
Guidelines for Americans. J Nutr. 2014;144:399-407.

Guenther PM, Casavale KO, Kirkpatrick SI, et al. Diet quality of Americans in
2001-02 and 2007-08 as measured by the Healthy Eating Index-2010. Center
for Nutrition Policy and Promotion. Alexandria: USDA: Nutrition Insight 51;
2013.

Hager ER, Quigg AM, Black MM, et al. Development and validity of a 2-item
screen to identify families at risk for food insecurity. Pediatrics. 2010;126:
€26-32.

Schwartz RP, Vitolins MZ, Case D, et al. The YMCA Healthy, Fit and Strong
Program: a community-based, family-centered, low-cost obesity prevention/
treatment pilot study. Childhood Obesity. 2012,8:577-82.

Kirkpatrick SI, Gilsing AM, Hobin E, et al. Lessons from studies to evaluate an
online 24-hour recall for use with children and adults in Canada. Nutrients.
2017,9:E100.

Ford AL, Hunt LP, Cooper A, Shield JPH. What reduction in BMI SDS is
required in obese adolescents to improve body composition and
cardiometabolic health? Arch Dis Child. 2010;95:256-61.

Hunt LP, Ford AL, Sabin MA, Crowne EC, Shield JH. Clinical measures of
adiposity and percentage fat loss: which measures most accurately reflects
fat loss and what should we aim for? Arch Dis Child. 2007,92:399-403.
Carson DE, Reiboldt W. An after-school program on nutrition and physical
activity for elementary school children. Fam Consum Sci Res J. 2011,39:267-78.
Gattshall M, Shoup J, Marshall L, Estabrooks P. Validation of a survey instrument
to assess home environments for physical activity and healthy eating in
overweight children. Int J Behavior Nutr Phys Activ. 2008;5:3.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://health.gov/paguidelines/guidelines/
https://www.census.gov/newsroom/releases/archives/2010_census/press-kits/demographic-profiles.html
https://www.census.gov/newsroom/releases/archives/2010_census/press-kits/demographic-profiles.html
https://www.census.gov/newsroom/releases/archives/2010_census/press-kits/demographic-profiles.html
http://schooldigger.com
https://asa24.nci.nih.gov/

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Generations health intervention
	Study design and setting
	Participants
	Recruitment
	Baseline assessment
	Randomization
	Intervention group
	Comparison group
	Measures


	Results
	Intervention feasibility
	Recruitment
	Child participation in the intervention
	Family participation in the intervention
	Parent satisfaction
	Participation in the outcome measures

	Behavioral and health outcomes

	Discussion
	Conclusion
	Acknowledgements
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

