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Abstract

Childhood obesity is a major health concern in the United States (US) and those living in rural
communities are at higher risk than their urban counterparts. Few prevention trials have engaged
whole families of school-age children in community settings, and none to date have promoted
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family meals, family activity and healthful home environments in rural settings through a rigorous,
randomized controlled trial (RCT). The New Ulm at HOME (NU-HOME) study recruited 114
parent/child dyads in a two-arm (intervention versus wait-list control) RCT to test the efficacy of a
family meals-focused program aimed to prevent excess weight gain among 7-10 year-old children
in rural Minnesota. The NU-HOME program was adapted from a previously tested program for
urban families through a unique community collaboration. The program included 7 monthly in-
person sessions for all family members. Parents also participated in 4 motivational goal-setting
phone calls. The primary outcome measures were age- and sex-adjusted child body mass index
(BMI) z-score, percent body fat, and incidence of overweight and obesity post-intervention.
Secondary outcomes included quality of food and beverage availability in the home, family meals
and snacks; children’s dietary intake quality (e.g., Healthy Eating Index (HEI)-2015, fruits and
vegetables, sugar-sweetened beverages, snacks); and children’s screen time and weekly minutes of
moderate-to-vigorous physical activity, total physical activity, and sedentary behavior. The NU-
HOME RCT was a collaborative effort of academic and health system researchers, interventionists
and community leaders that aimed to prevent childhood obesity in rural communities through
engagement of the whole family in an interactive intervention.
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Introduction

Childhood obesity is a major health concern in the United States (US); more than 31% of
youth aged 2—19 years have overweight or obesity.1=3 Moreover, obesity tracks from
childhood to adulthood? and is associated with premature morbidity, social
stigmatization®” and increased medical expenditures.8- Nationally, compared to urban
youth, rural children have about 20-25% higher odds for overweight/obesity19-11 and are
thus at greater risk for adult obesity and diabetes.>

In the last decade in the US, few obesity prevention programs for school-age youth have
been conducted and evaluated in rural communities. Programs promoting healthy diets and
physical activity have been school-based and focused on environmental change to improve
the dietary quality of lunches and food service preparation'2-15 and/or school-level changes
to promote healthful eating and physical activity.14-17 The few studies that did include
family involvement was often limited to special events,12 informational materials, 14 or
limited internet interactions.1>

Parents are primary role models for healthful eating and activity and gatekeepers for food
and beverage availability and screen time at home.1® Moreover, the home setting is where
most children’s calories and energy dense foods are consumed!® and where much screen
time occurs.29 Although children in rural communities are at increased risk for obesity and
diabetes,?! rural family-focused obesity prevention studies (with weight-related outcomes)
outside of school settings are limited, particularly for school-age children. Brown and
colleagues conducted an obesity prevention pilot study of 6-9 year-old youth on a rural

Contemp Clin Trials. Author manuscript; available in PMC 2022 January 01.

Page 2



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fulkerson et al.

Page 3

American Indian reservation and saw promising effects on BMI z-scores, however, the
parental component was limited to take-home toolKits (3 per week), 11 weekly text
messages, and 3 family dining and activity events.22 Janicke and colleagues conducted the
E-FLIP for Kids trial for 8-12 year-old children with overweight or obesity and their parents
and saw no significant differences in BMI z-scores between family-based, parent-based and
health education groups.23 The iCook 4-H randomized control trial (RCT) of 9-10 year-old
youth and their adult food preparers (dyads) that promoted cooking, eating and playing
together saw increased BMI z-scores for the intervention group compared to the control
group.24 Thus, given limited testing of programs to address rural childhood obesity and lack
of family-focused programming, more research is needed to address childhood obesity in
high-risk rural environments.

The New Ulm at HOME (NU-HOME) study is innovative as the first RCT to test the
effectiveness of a childhood obesity prevention program for school-age children by engaging
whole families to promote quality of the home food environment, quality of family meals
and snacks, and family physical activity with gold standard dietary and anthropometry
assessments. The NU-HOME intervention program was a universal (not just youth with
obesity) prevention program intended to support children in healthy weight maintenance,
excess weight gain prevention as they grow, and prevention to more severe obesity among
those with who already have overweight or obesity. The objective of this report is to describe
the NU-HOME study design; recruitment, screening and enrollment of participants; methods
and assessments; intervention development and delivery; and sample baseline demographic
and weight-related characteristics.

2. Methods

2.1. Study design and overview

The NU-HOME study included two stages: 1) formative work with community partners, and
2) atwo-arm RCT (intervention and wait-list control). Community-based participatory
research (CBPR) principles25-27 were used with community partners to adapt the existing
HOME Plus program that was piloted (HOME pilot: 20062008, NIH R21-DK007299728)
and tested at full-scale (HOME Plus: 2010-2015, NCT01538615, NIH R01-DK084000%9) in
urban communities by the Principal Investigator and research teams. The previous HOME
Plus study was the first family meals-focused RCT designed to engage whole families to
prevent excess weight gain among children,3 with significant effects on body mass index
(BMI) z-score prior to pubertal onset.3! The HOME Plus study also demonstrated increased
parent self-efficacy for identifying appropriate portion sizes and decreased child intake of
sugar-sweetened beverages (SSB).32 The NU-HOME RCT expanded and adapted the urban
HOME Plus program to address the needs of a higher-risk rural community.10.11 The NU-
HOME trial design mirrored the previous HOME Plus RCT with use of a staggered, two-
cohort design and baseline, post-intervention and follow-up assessments. Based on lessons
learned from our previous research,3! the NU-HOME intervention program was designed to
target slightly younger children (7-10 years of age instead of 8-12 years of age) and
delivered during seven months of the elementary school academic year rather than over a 10-
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month period. In addition, adaptations were made to specifically address barriers unique to a
rural environment (detailed below).

The NU-HOME study was unique in its community partnerships.33 The primary partnership
was between the University of Minnesota (UMN) research team and collaborators from the
Hearts Beat Back: Heart of New Ulm (HONU) Project. HONU was a 10-year community
demonstration project that launched in 2009 and aimed to reduce adult myocardial
infarctions and improve modifiable heart disease risk factors in rural New Ulm, Minnesota.
34 HONU was a collaborative partnership of the Allina Health System (which operates the
New Ulm Medical Center (NUMC)), the Minneapolis Heart Institute Foundation (MHIF),
and New Ulm community leaders. HONU interventions were delivered through health care,
worksite and community settings and were open to adults living or working in New Ulm.
The NU-HOME study research team built on the established HONU partnerships and
relationships to promote synergy with existing adult-focused HONU interventions32:36 and
family-friendly community resources to increase the likelihood of long-term sustainability.3”
The NU-HOME research team worked intensively with a NU-HOME Action Team which
was comprised of HONU members from area schools, Allina Health/NUMC physicians and
leadership/staff, UMN Extension Service, Brown County Public Health and community
organizations. The Action Team provided consultation on the study design, program
development and implementation, and research dissemination. With input from the Action
Team, the research team created a logic model (see Figure 1) of program resources,
activities, outputs and outcomes using a graphical depiction to facilitate common
understanding.38

2.2 NU-HOME study aims

The NU-HOME trial aimed to prevent excess weight gain among 7-10 year-old children
living in rural communities by promoting nutritionally-sound and appropriately-portioned
snacks and family meals, healthful home food environments, and positive family activities
(e.g., participating in family physical activity, reducing screen time, cooking together as a
family).

The primary outcome measure was age- and sex-adjusted child body mass index (BMI) z-
score. Additional supportive analyses included body fat percentage at post-intervention, and
given the higher prevalence of overweight and obesity in rural communities, we evaluated
changes in percent over 50t percentile BMI as indicated by the treatment literature for
samples with negatively skewed BMI distributions.39-41 We also evaluated incidence (new
cases) of overweight and obesity to estimate progression to more severe levels of obesity.42
We hypothesized that relative to children in the wait-list control group, children in the
intervention group would have significantly lower post-intervention BMI z-scores, percent
body fat and percent over 50t percentile BMI, and lower incidence of overweight or obesity
relative to children in the wait-list control group.

Secondary outcomes included quality of food and beverage availability in the home and at
family meals and snacks; children’s dietary intake (e.g., Healthy Eating Index (HEI)-2015,
fruits and vegetables, sugar-sweetened beverages); children’s weekly screen time; and
children’s weekly minutes of moderate-to-vigorous physical activity (MVPA), total physical
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activity, and sedentary behavior. We hypothesized that children in the intervention group
would have significantly higher post-intervention food and beverage quality available in the
home and at family meals and snacks, higher HEI scores and fruit and vegetable intake,
lower intake of SSB, higher MVPA, and lower screen time relative to children in the wait-
list control group.

2.3 Study inclusion and exclusion criteria

All 7-10 year-old children and their primary meal-preparing parent/guardian (hereafter
referred to as parents) who lived within a 50-mile radius of the New Ulm or Sleepy Eye
communities were eligible for screening. Inclusion criteria included willingness to be
randomized to either the intervention or wait-list control group; willingness to attend
baseline, post-intervention, and follow-up data collection visits; availability to attend one of
four monthly session offerings in each month from October to April; and requirement that
the parent live with the child at least half-time and prepare most of the family’s meals. We
considered restricting eligibility to overweight/obese children but did not do so based on the
universal prevention approach in the HOME Plus study,3! the literature regarding
perceptions of exclusion33 and a belief that a universal prevention approach is more
sustainable in communities (i.e., it is less feasible for communities to screen for weight
status and more acceptable to offer a program for all interested parties). If more than one
child in a family met study criteria, a coin was flipped to choose which child would
participate in assessments. Exclusion criteria were planning on moving from the area in the
next six months and the existence of a medical condition(s) or food allergies
contraindicating intervention program participation.

2.4 Recruitment

Together the UMN staff and the Action Team developed comprehensive recruitment
strategies. Letters were mailed directly to parents of children in the targeted age range as
identified by the Allina Health informatics team using NUMC electronic health record data;
the letter was signed by the pediatrician on the Action Team. We also distributed flyers at the
NUMC pediatric clinic and throughout the community and sent them home from school with
children. We also placed a program description in community education brochures,
conducted presentations in the community, published a study informational article in two
local newspapers, and promoted the study through other public announcement delivery
channels. Interested parents were directed to the Evaluation Director (by phone, email, or in
person) for eligibility screening. We recruited two cohorts, one year apart (2017 and 2018).

An institutional agreement was created for human subject research oversight between the
Quorum Review Institutional Review Board (IRB), an external IRB contracted to review on
behalf of Allina Health, and the Institutional Review Board at the UMN. The signed
agreement stated Quorum’s IRB would review and approve all materials and protocols for
recruitment and intervention delivery since these activities would be conducted primarily by
community partners under Allina staff oversight, and the UMN IRB would review and
approve all data collection materials and protocols as these activities were conducted by
UMN staff. The approval letters between the two review boards were shared.
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2.5 Data collection

Research staff called parents to schedule data collection visits that were held in the local
public schools; reminder calls were made one day prior. Data collection visits were held at
the school district community building. Prior to data collection visits, parent participants
were mailed consent and assent forms to review and also a Home Food Inventory to
complete at home the night before their data collection visit. At the baseline data collection
visit, study procedures were described, questions answered and parent and child participants
provided written consent/assent for participation, respectively. We collected household- and
individual-level data from parents and individual-level data from children through electronic
surveys; parents completed the surveys on iPads or cell phones and staff assisted children by
asking survey questions in an interview style and directly entering the children’s responses
on iPads. Trained and certified research staff measured parent and child height, weight and
body fat. We used UMN supported Research Electronic Data Capture (REDCap) software
(http://www.project-redcap.org/) and data were saved directly to UMN password-protected
servers. Certified staff conducted 24-hour dietary recalls of child’s intake by interviewing
parents (children were present), and children were outfitted with accelerometers to wear for
one week. This in-person data collection visit was followed by one 24-hour dietary recall
interview conducted by phone in the next two weeks. Nightly text surveys, created in
REDCap software, were also sent to parents’ cell phones via Twilio software, to query about
frequency and quality of family meals and snacks in real time (parents were randomly
assigned to receive a snack survey on seven nights and meals surveys on the other seven
nights over the two-week period). The baseline in-person data collection visit took 1.5-2
hours, with shorter data collection visits at post-intervention and follow-up. Families
received a $25 gift card for each in-person data collection visit, a $25 gift card for
completing the dietary recall interview by phone and returning the ActiGraph monitor via
US mail, and a $25 gift card for completing at least four of seven of each of the meal and
snack surveys. Thus, families were eligible to receive a total of $75 in gift cards for each
data collection period (baseline, post-intervention and follow-up). All data collection
procedures and materials were approved by the UMN IRB.

2.6 Randomization

For each cohort, after baseline data collection, families were randomized to the intervention
program or wait-list control group by the study statistician using a computer-generated
randomization schedule using Stata version 15 (StataCorp LLC, College Station, TX). Given
the nature of the behavioral intervention, the research team was not blinded to assignment.
Families randomized to the wait-list control group received an abbreviated program after the
final follow-up data collection for their cohort was completed.

3. Assessment and outcome measures

Measures associated with the primary and secondary aims were collected at each of the three
data collection visits. Demographic characteristics were collected at baseline.
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3.1 Anthropometry and puberty

Trained and certified research staff measured child and parent height and weight and body
fat percentage using Tanita scales (TBF400-Total Body Composition Analyzer), a
stadiometer and standardized procedures.*3 Height and weight were then calculated into
BMI [weight (kg)/height (cm)?] as a standard indicator of overweight for school-age
children*4 and adults. Age- and sex-adjusted BMI (kg/m?) using CDC’s growth charts were
calculated to determine child BMI percentiles and standardized z-scores (ANTHRO 1.02
software-CDC). Also, percent over 50t percentile BMI was calculated by finding the
percentage of each child’s BMI above the age and sex matched BMI of a child at the 50t
percentile, based on the CDC BMI percentiles. Child weight status categories were created
based on CDC BMI percentiles for age and sex (Underweight=less than 5t percentile,
Normal or Healthy weight=5™ percentile to less than 85! percentile, Overweight=85t
percentile to less than 95t percentile, Obese=95t" percentile or greater). Parent weight status
categories were based on BMI (Underweight=BMI less than 18.5, Normal or Healthy
weight=BMI 18.5 to less than 25, Overweight=BMI 25 to less than 30; Obese=BMI 30 or
more). Parent’s reported on their child’s puberty status by answering the question “Has your
child entered puberty?” with response options of Yes, No, and Unsure.

3.2 Home food availability

Home food availability was assessed with the Home Food Inventory (HFI). The inventory
includes 13 major food categories (e.g., fruits) and allows for calculation of an obesogenic
score that counts the number of foods available that may contribute to obesity and a healthy
food score that counts the number of healthy foods available in the home. The instrument
has substantial criterion and construct validity.*> Data were double entered in REDCap and
verified within the software system.

3.3 Quality of foods served at family meals/snacks

Meal quality was assessed with the Evening Meal Screener (EMS), developed and validated
by our team,*6 and the Snack Screener, respectively. For the EMS, two scale scores were
created: one to assess major food group offerings and another to assess the healthfulness of
foods served based on food types, preparation method, and added fats. Our previous research
showed high criterion validity and adequate one week test-retest reliability for the EMS.46
Outcomes for the Snack Screener include children’s consumption of fruit/vegetables, high-
sugar foods and beverages, and prepared/processed foods as snacks.

3.4 Child dietary intake

Trained staff assessed child dietary intake with 24-hour recalls using the Automated Self-
Administered 24-hour (ASA24) Dietary Assessment Tool, version 2016, developed by the
National Cancer Institute, Bethesda, MD.*#’ At each data collection timepoint, we completed
two 24-hour recall interviews (one weekday and one weekend day) using the multiple pass
method with the parent with assistance from their child given the age of the child
participants.#8-50 The first recall interview occurred in person at the data collection visit and
the second recall interview was completed by phone with the target parent/child dyad.
Dietary recall interviews were reviewed according to guidelines for reviewing and cleaning
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data provided by ASA24 and all known issues were examined and corrected as outlined by
ASA24 instructions (https://epi.grants.cancer.gov/asa24/resources/cleaning). At each data
collection timepoint, data were averaged across the two days to compile average calories and
servings of food groups (fruit and vegetables). In addition, we calculated variables to
estimate sugar-sweetened beverage consumption and overall dietary quality (using HEI 2015
criteria).>1

3.5 Child physical activity,sedentary behavior and screen time

3.5.1. Objective Child Assessment.—Child physical activity was assessed using
objective measures and self-report tools from both children and parents. Children wore
ActiGraph wGT3X-BT or GT3XP-BTLE accelerometers (Pensacola, FL), a valid and
reliable objective measure of physical activity in children, for 7 days using a standard
protocol.52:53 Children wore the monitors on their right hip during most waking hours,
except when doing water-related activities (e.g., bathing or swimming). Monitors were
initialized prior to data collection and were set to begin collecting data at 6:00am on the day
after they were distributed to participants. Data were collected and stored in 10-second
epochs. Non-wear time (i.e., any period of 60 or more minutes of consecutive zeros) was
recoded to missing. Children with three or more days of at least 480 minutes/day of valid
wear time were included in analysis. Physical activity intensity was defined by cut points
from Evanson:>* sedentary (<100 counts/minute), light (1102295 counts/minute), moderate
(2296-4011 counts/minute), and vigorous (=4012 counts/minute). Daily average minutes
engaged in MVPA (>2296 counts/minute), total physical activity (>101 counts/minute) and
sedentary behavior were the outcomes. To increase compliance in wearing the accelerometer
and to provide context to the objective accelerometry data, children also completed a 7-day
physical activity log. They recorded their physical activities during expected “free time”
(3:30-6pm on weekdays and 7am-11pm on weekends.

3.5.2. Child Self-Report.—Children completed a self-report physical activity checklist
(PAQ-C) to assess their unstructured and structured play during the school year.%° Focusing
on the past 7 days, children reported on frequency (none, 1-2, 304, 5-6 or 7+ times) of 22
different activities; activity during physical education class, recess, lunch, after school,
evenings, and weekend; and whether anything prevented them from doing their normal
physical activities. This checklist has good internal consistency reliability for both girls and
boys (Cronbach’s alpha=0.83 and 0.80, respectively).

3.5.3. Parent Report.—Via survey, parents estimated the amount of time children spent,
in minutes and hours, exposed to media during free time in the previous week (e.g., texting,
TV, movies/DVDs, gaming devices using a validated instrument.20

3.6 Parent and child psychosocial surveys

Parents reported on the following content as secondary outcomes for the study: family
evening meal frequency, meal planning self-efficacy, self-efficacy to prepare a healthy meal,
confidence in understanding portion sizes, family meal routines, and parental perception of
child cooking skill/frequency. These scales have been used in our previous research with
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acceptable internal consistency reliability (see statistics for each scale below). Children
completed questions regarding their own cooking skills.

3.6.1. Family Evening Meal frequency.—Family dinner frequency items have been
used extensively in our previous research and refer to the meal at the end of the day which is
the family meal we target for increase in our programming.31:32:56 \We modified this item by
replacing “dinner” with “evening meal” as our Action Team indicated many people in the
rural community refer to the midday meal as “dinner”. Therefore, parents were asked
“During the past 7 days, how many times were most members of your family sitting and
eating the evening meal together?” Response options ranged from 0 (none) to 7 (7 days per
week), with M=5.3, SD=1.95. Cronbach alpha in current sample=0.92.

3.6.2. Family Meal Planning Self-Efficacy.—Meal planning self-efficacy was
assessed with a 3-item scale by Storfer-Isser®” and measured fatigue and time pressure as
barriers to planning meals. Response options ranged from 0 (never) to 4 (always) with one
negative item reverse coded. Sample items include “I plan meals for my child at least one
day in advance.” and “I go with the flow and do not plan meals for my child or my family,”
and “I plan meals for my child ahead of time when | know | am going to be busy.” Possible/
observed range (0-12); M=6.9, SD=2,7; Cronbach alpha in current sample=0.87.

3.6.3. Self-Efficacy to Prepare a Healthy Meal.—A 4-item scale was adapted from
Beshara et al.>® and Nothwehr®® by making minor wording changes. Response options range
from 1 (Not at all likely) to 4 (Very likely). Sample items included “How likely are you to
prepare a healthy meal after a tiring day?” and “How likely are you to prepare a healthy
meal when you have not been to the store lately?” Possible/observed range (4-20); M=11.5,
SD=3.6; Cronbach alpha in current sample=0.83.

3.6.4. Confidence in Understanding Portion Sizes.—Parent report of their
confidence in knowing recommended portion and serving sizes of food was assessed with a
4-item scale created as part of our previous research.32 Response options ranged from 1
(Strongly disagree) to 4 (Strongly agree). Sample items included “I feel confident | know
appropriate portion sizes for my child’s meals.” and “I feel confident that | know what a
serving size is compared to a portion size.” Possible/observed range (4-16); M=10.8,
SD=2.5; Cronbach alpha in current sample=0.89.

3.6.5. Family Meal Routines.—We adapted a 6-item scale by Fiese and Kline%0
(Cronbach alpha=0.64; test-retest reliability r=0.69). The scale was adapted by changing the
original two sentence format to only one sentence and changing from two response options
to three. Response options ranged from 1 (Not true) to 3 (True) with three negative items
reverse coded. Sample items include “In my family, everyone is expected to be home for the
evening meal.” and “In my family, people feel strongly about eating the evening meal
together.” Possible range (6-18); observed range (7-18), M=13.9, SD=2.7; Cronbach alpha
in current sample=0.76.

3.6.6. Child Self-Report of Cooking Skill Use/Frequency.—Children’s report of
their own use and frequency of cooking skills was assessed with adaptations of scale by
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Lohse (Cronbach alpha=0.75; test-retest reliability r=0.80).1 We adapted the scale by
adding two items (peeling fruits and vegetables and mixing ingredients) and deleting one
item (with help, I can use a recipe). Response options ranged from 1 (NO!) to 5 (YES!).
Thus, our adapted 9-item scale included the following items: “Can you....” 1) get fruit for a
snack for him/herself, 2) get vegetables as a snack for him/herself, 3) help the family make a
meal, 4) make a leafy-green salad, 5) cut up food, 6) measure ingredients, 7) follow recipe
directions, 8) peel fruit/vegetables, 9) mix ingredients together. Possible range (9-45);
observed range (18-45); M=34.3, SD=6.3; Cronbach alpha in current sample = 0.68.

3.6.7. Parent Report of Child Cooking Skill Use/Frequency.—Parent perception
of their child’s use of cooking skills was assessed by adding the question stem “How often
does your child....” to the items described above for children’s self-report. Response items
ranged from O (never) to 3 (often). Possible range (0-27); observed range (3-23); M=13.1,
SD=4.1; Cronbach alpha in current sample =0.77.

3.7 Demographic characteristics

Rural-Urban Commuting Area (RUCA) Codes were designated for each household based on
census tract and zip codes to describe the rural communities as isolated small rural, small
rural and large rural and metropolitan areas.52:63 All other demographic data were reported
by parents via survey. Age was calculated from child or parent date of birth and date of data
collection. Parents reported on their own and their child’s sex and ethnicity (Hispanic or
Latino or not Hispanic or Latino). Parents could choose more than one race category (Asian,
African American, Native American, Pacific Islander, white) and categories were collapsed
into white or not white/multiracial for reporting purposes. Parent marital status was collected
with the question “What is your marital status?” with response options of Married; Not
married, Living with significant other; Separated; Divorced; Widowed; Single, Never
married. Parent education was assessed with the question “What is the highest level of
education you have completed?” with the response options of Attends or has attended high
school; Completed high school or GED; Attends or has attended college or technical school;
Completed an associate’s school in college or completed technical school; Completed a
bachelor’s degree in college; Attends or has attended graduate school; Completed graduate
school. Response options were collapsed into less than or equal to high school; some
college; Associate’s degree; Bachelor’s degree or higher for reporting purposes. Food
Insecurity was measured with the 6-item Short form of the Household Food Security Scale.
64 A family was considered to receive economic assistance if they answered YES to one of
the following two questions “Does your child receive free or reduced priced school lunches
at school?” or “Does your household receive public assistance?”

4. NU-HOME Intervention Program Description

4.1 Overview

Although the NU-HOME program was adapted from our previously evaluated curriculum30
specifically for a rural community, the NU-HOME program goals remained similar because
of their consistency with effective obesity intervention components as described in the

literature8.65.66 and from the advice of our Action Team who considered fruit and vegetable
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intake, reductions of SSBs and portion control to be key areas needed in family-focused
intervention in their communities. Family physical activity was also added to the NU-
HOME intervention program. Like our previous research, the NU-HOME program, goals,
and behavioral messages were guided by Social Cognitive Theory (SCT)%” and a socio-
ecological framework.58:69 SCT is useful in understanding and explaining health behavior
changes and external influences on behaviors.’%"1 Ecological models emphasize the
importance of multiple levels of environmental influences on health behavior.58 We
proposed that home environmental and family behavioral factors would impact children’s
eating and physical activity behaviors that then would contribute to excess weight gain.
Efforts to change modifiable behaviors under parents’ control such as types of foods served
and accessible at home, meal preparation, and children’s physical activity were logical
targets for obesity prevention.*72 In particular, intervention session activities were designed
to enhance child and parent skills, self-efficacy, and outcome expectations related to trying
new vegetables, cooking healthful meals, sharing mealtimes, and participating in physical
activities together.

4.2 Program staff

A Registered Dietitian and a health educator from MHIF were the lead NU-HOME
interventionists and were trained in intervention delivery using a scripted curriculum, goal-
setting phone call methods, food safety, and first aid in accordance with the study protocol.
During sessions, the lead interventionists were assisted by undergraduate nursing and
elementary education students who completed training in human subjects research (i.e.,
CITI), food safety and intervention delivery. Students assisted with the study as part of a
service-learning component to an existing course they were taking at their institution which
was located close to the rural community where the research took place.”3 Students assisted
with set-up, cooking station assistance, family meal preparation, parent and child group
activities, and clean-up.

4.3 Intervention materials

The intervention materials that emphasized the key goals, content, and behavioral messages
for families included a leader’s curriculum, participant guidebook, and participant website.
The leader’s NU-HOME intervention curriculum included a list of needed supplies and
hand-outs, intervention script with timings, points for discussion, and activities. The
participant guidebook, Promoting Healthy Behaviors in the Home! —Your Family’s Guide to
NU-HOME was given to families at the first session of the intervention. Families referred to
the guidebook throughout the program as it included session topics, goal-setting activities
related to the behavioral messages, session recipes and additional resources to supplement
the topics discussed at sessions. Program messages were also reinforced on a secure,
password-protected website created for NU-HOME participants. Session materials,
additional recipes and physical activity videos were made available on the website after each
monthly session as well as recipes to highlight the featured vegetable of the month. Links to
websites and materials for download that supported and reinforced the nutrition and physical
activity message of each session, including community resources, were also featured on the
website. Finally, a physical activity and a nutrition challenge were featured each month for
the family to complete and record on the website blog.

Contemp Clin Trials. Author manuscript; available in PMC 2022 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Fulkerson et al. Page 12

4.4 Intervention delivery

In-person family intervention sessions were held monthly for seven months (October-April).
Sessions were held in the Family and Consumer Science classrooms at the local public
schools to accommodate cooking space for multiple families, and other adjacent rooms were
used for physical activity breaks, parent and child groups and childcare. Every session was
offered four times a month in the early evening to allow for scheduling flexibility and ensure
the families fit in the kitchen space. All household members of parents and children enrolled
in the study were encouraged to attend and participate. Childcare was available for children
less than 6 years old, and families received a $10 gas card for each session to help with
transportation cost owing to the travel necessary in these rural communities and to enhance
retention and adherence. To encourage session attendance, each time families came to a
session or completed a website challenge, they received entries for a drawing for a personal
home visit by a local chef. Families unable to attend a session received a telephone call from
their interventionist who recapped the session and were able to download all session
materials from the website.

4.5 NU-HOME program intervention components

4.5.1. Multiple family group sessions.—The monthly, two-hour in-person NU-
HOME sessions included multiple family groups and consisted of interactive educational
and hands-on experiential learning activities about key nutrition, cooking and physical
activity topics. Topic content was designed to facilitate family achievement of intervention
goals and session objectives as shown in Table 1.

4.5.2. Introduction and Taste-Testing.—Each session began with an introduction to
the session topic, and for sessions 2—7, the introduction also included a review of the past
month’s topic, family goal setting and progress, and time for participant questions. Next, to
promote vegetable exposure, participants were offered tastings of a seasonal vegetable and
were asked to try it and rate it on a written form in their binders. Participants received the
vegetable of the month to take home to encourage repeated exposures before the next session
and to work towards the program goals of increasing availability of fruits/vegetables at home
and serving them at family meals and snacks.

4.5.3. Meal Preparation.—Following taste-testing, participants prepared a meal
together. This meal preparation activity allowed parents and children to build confidence in
cooking skills and practice skills together (e.g., meal planning, reading recipes, measuring
ingredients, knife skills). The recipes families prepared were selected a priori by the research
team to feature vegetables and fruits, be family- and budget-friendly, tasty, and simple to
make with a limited number of readily available ingredients. Recipes at each session
included a meat entrée, a vegetarian entrée, a salad, and a side dish of fruit or vegetables.

4.5.4. Physical Activity Breaks.—The physical activity break allowed parents and
children to move their bodies together after meal preparation (but before eating). These
breaks lasted between 5 and 10 minutes, often included music, and were designed as
activities they could do inside their homes year-round with no additional equipment or cost
(i.e., yoga, line dancing, and games).
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4.5.5. Small Groups.—To accommodate different adult and child learning styles,
parents and children were separated for some activities (see Table 1). Parent group activities
focused on family behavior change related to program goals and session objectives, which
often included discussions, strategizing around barriers/obstacles for change, learning new
information, and practicing skills (e.g., meal planning). Children’s small group activities
focused on similar content but delivery was more developmentally-appropriate through
experiential activities (e.g., game format). In addition, children were given time to continue
practicing kitchen skills like using a knife and measuring ingredients with staff supervision.

4.5.6. Family Meal and Conclusion.—At the end of the small group component,
parents and children came together to eat the family meal made by all participating families.
Staff served family members and encouraged families to try all foods as they went through a
buffet line. A sample plate was available for viewing to demonstrate serving sizes and to
reinforce healthy portion sizes. After the meal, a physical activity or nutrition resource in the
community was highlighted (i.e., programs at the nearby state park, grocery store tours
designed to help families shop smarter for healthful foods), and families completed session
evaluations regarding session content, food and activities, and selected family-level goals for
the next month.

4.5.7. Parent Goal-Setting Telephone Calls.—Within a couple of weeks of each
session 1, 3, 5 and 7 (see Table 1), lead interventionists conducted four brief (~20 minute)
telephone calls with parents. The individual calls were tailored to give parents the
opportunity to focus on a key NU-HOME goal that was specific to their family that they may
have wanted to address in more detail. Parents could choose a new goal at any point or
continue to work on one goal throughout the program. The interventionists followed
established protocols using motivational interviewing principles’4~7¢ and used open-ended
questions and reflections to elicit participant’s motivation and desire for change.’’

4.5.8. Data safety and monitoring plan.—Because of the low risk status of this
study, the Data Safety Monitoring Plan (DSMP) for this trial focused on close monitoring by
the Principal Investigator (PI) in conjunction with a safety officer. The plan includes prompt
reporting of any serious adverse events to the NIH and the University of Minnesota IRB. An
injury log and a checklist for the Safety Officer were developed to meet the goals of this
plan. Data regarding treatment duration for intervention subjects (number of sessions
attended), adverse events, serious adverse events, deaths, and other situations that might be
of safety concern were continually collected and documented. The Evaluation Director, in
conjunction with the MHIF intervention staff, were responsible for assembling the data,
producing these reports, and providing them to the PI as well as assuring that all parties
obtain copies of these reports.

4.5.9. Wait-List Control Delayed Intervention.—The wait-list control group families
received an abbreviated NU-HOME program in a three-session format that was delayed until
after follow-up data collection. Our program design purposefully included a “train the
trainers” model to increase good will, stakeholder satisfaction, build capacity and facilitate
sustainability. Thus, our collaborators from the University of Minnesota Extension’s Food,
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Health and Nutrition and 4-H units co-facilitated delayed intervention delivery with MHIF
staff. The same school facilities were used as intervention sites and the abbreviated program
included the primary topics of the benefits of family meals, healthful meal planning and
shopping, child food preparation skills, portion sizes, and healthful food and beverage
choices as these topics were determined by the research team to be the most enjoyed by
participants in the main trial and those likely most influential for weight-related behavior
change. Recipes used for the wait-list control delayed program were either the most highly
rated recipes by the first cohort in the primary intervention delivery or they were aligned
with food orders for the primary intervention when delivery overlapped between the cohort 1
wait-list control program and NU-HOME primary intervention for cohort 2.

5. Process measures

Process variables related to recruitment, intervention program fidelity, validity and dose are
important to assess in health behavior change programs.’8.79 We assessed these variables
regularly and they are shown in Table 2. A recruitment log assessed external validity.
Intervention program fidelity occurred through several activities: 1) intervention staff
completed checklists of activities after each session to ensure all activities were completed,
2) noninterventional research staff and students were trained to observe and record
intervention session fidelity at sessions 2, 4, and 6. Fidelity checklists were reviewed by the
P1 and findings were discussed with the interventionists to reinforce study goals and provide
course correction if needed. Participant attendance (number of adults, number of children
and number at childcare for each family) at each session was maintained throughout the
program to facilitate calculations of intervention dose. Motivational/goal-setting call
completion and topics were also documented in REDCap software notes.

At the post-intervention measurement, parents in the intervention group completed a survey
to measure process outcomes of the following: 1) program satisfaction, 2) use of the Family
Guidebook outside of sessions, 3) if/which session recipes were used at home, and 4)
behavioral changes they attributed to NU-HOME. Children also completed a short process
survey on which they also reported on program satisfaction and behavioral changes from the
NU-HOME program. All parents in both the intervention and wait-list control groups
completed surveys to assess exposure to other nutrition and physical activity programming
to evaluate possible program contamination.

According to CBPR principles, early stage work should include an ongoing evaluation of the
extent to which CBPR principles are followed.2> Thus, we developed guidelines to describe
the academic/community partnership and how decisions were made. Action Team members
periodically complete a CBPR instrument that assessed decision-making processes for: 1)
participant involvement, 2) shaping the purpose/scope of research, 3) research
implementation and context, and 4) nature of research outcomes.

6. Sample size and power considerations

Power calculations for the study outcome of age and sex-adjusted child BMI z-score were
conducted to estimate sample size. Power calculations were based on two assessment time
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points, correlation over time, and variability of age- and sex-adjusted BMI z-scores. Using
child (<11 years old) data from the HOME Plus trial, we estimated a within-child correlation
(p) between the primary outcome measurements over time of 0.9. Utilizing a baseline-
adjusted analysis approach, with a sample size of 96 (48 per group), we will be able to detect
an effect size (ES) of 0.25 for age- and sex-adjusted BMI z-scores at 80% power (type 1
error rate is 0.05). This ES corresponds to approximately 1.4 kg decrease in average weight
gain between intervention and control groups (similar to our significant post-hoc findings
with prepubescent children in the HOME Plus study).3! This corresponding decrease was
estimated using BMI;=M(1+LSz;)¥'- formula with age-and sex-specific L,M,S parameters
(L=power in the Box-Cox transformation, M=median, S=generalized coefficient of
variation) and average weight and height values for 8-10 year-old boys and girls [at 50th or
higher percentile for weight].8% With an estimated attrition rate of 15%, our enrollment goal
was 120 families (240 parent/child dyads) to allow for a final effective sample of about 100
families at final follow-up.

7. Statistical analysis

Multiple linear regression models will be constructed for the child outcomes of post
intervention BMI-z score, percent over 50th percentile BMI, and percent body fat, with the
predictor of interest being the treatment group. All models will be adjusted for the outcome
measure at baseline, child sex, baseline child age, and a baseline indicator of family
economic assistance. Incidence of overweight or obesity will be evaluated by defining a
binary variable indicating whether or not a child changed weight categories from baseline to
post intervention into either the overweight or obese weight status categories. Logistic
regression will be used with this indicator as the outcome, adjusting for an indicator of
baseline overweight or obese weight status, treatment group, child sex, baseline child age,
and baseline family economic assistance status. For secondary outcomes, multiple linear
regression models will be constructed for the following post-intervention outcomes: quality
of food and beverage availability in the home and at family meals and snacks; children’s
dietary intake; children’s weekly minutes of MVPA, total physical activity and sedentary
behavior; and children’s weekly screen time, with the predictor of interest being the
treatment group. All models will be adjusted for the outcome measure at baseline, child sex,
baseline child age, and baseline indicator of family economic assistance.

All comparisons will be performed under the intent-to-treat principle (i.e., all randomized
participants will be included and analyzed according to group assignment, regardless of
compliance). All p-values will be two-sided and considered at the 0.05 level for statistical
significance. Analyses will be carried out in R, version 3.6.1. (R Core Team (2019).81

8. Results

Figure 2 shows the results of the NU-HOME recruitment, eligibility status, and enroliment
for 2016 (cohort 1) and 2017 (cohort 2) combined. A total of 144 parent/child dyads
completed screening and 30 did not meet eligibility criteria or were not interested in study
participation after screening. One hundred-fourteen parent/child dyads agreed to participate
in the study, provided written consent/assent, completed baseline measurement and were
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randomized to the NU-HOME intervention group (n=58) or the wait-list control group
(n=56). Of the 114 enrolled parent/child dyads, 53% were recruited from the letter sent from
or information provided by the NUMC, 19% were recruited from flyers sent home by the
schools, 12% found out about the study from a friend of family member, and the remaining
16% were recruited at community events, the newspaper articles or newsletters, social media
or their employer.

Child and primary parent/household demographic characteristics at baseline are summarized
as mean (SD) for continuous and count (%) for categorical variables (Table 3). Child
participants were about 9 years old on average. More than half the child sample were girls
and slightly less than half the sample were overweight or obese. Participating parents were
almost exclusively female, most were married, and were on average in their late 30s. About
half of parents were college educated. Racial/ethnic diversity of both the child and parent
samples were limited. More than three-quarters of the parents were overweight or obese.
Slightly less than one-third of households received economic assistance but about one in five
were food insecure. Household RUCA codes identified the following areas for our sample:
large rural (code 4 or 5; 73%), small rural town (code 7; 16%), isolated small rural (code 10;
9%) and metropolitan (code 2; 2%).

9. Discussion

The NU-HOME study used a randomized controlled trial (RCT) design to test the
effectiveness of a childhood obesity prevention program for school-age children and their
families living in rural communities. The study is unique in its focus on the quality of the
home food environment, the frequency and quality of family meals and snacks, an emphasis
on family physical activity, and program delivery in community settings. Furthermore,
measurement was conducted with gold standard procedures and assessment measures of
dietary quality, physical activity and weight-related outcomes. The NU-HOME intervention
program is a universal prevention program intended to impact health by supporting children
in the maintenance of a healthy weight trajectory and prevention of excess weight gain as
they grow, develop and mature while also preventing progression to more severe obesity
among children already experiencing overweight or obesity. Our attention to high-risk rural
children attempts to address the continued health disparities of rural communities, and our
universal approach increases reach of programmatic content beyond just those children
identified as being at higher risk for excess weight gain.

If the NU-HOME program is effective in preventing excess weight gain or impacting
secondary outcomes related to dietary intake and/or physical activity among the rural study
participants, there is great potential for translating the intervention to be broadly
implemented throughout rural communities nationally to increase knowledge and build skills
that could lead to behavior change and eventual health equity among rural youth. The NU-
HOME program has high translation potential through our collaboration with engaged and
knowledgeable community partners and our implementation in a real-world setting. As part
of our academic-community partnership we purposefully used a “train the trainers” model
for intervention delivery to facilitate sustainability. Our plans for engagement with UMN
Extension Service partners in program development and delayed programming for control
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participants further facilitates program sustainability through potential delivery of a program
for rural youth throughout the state(s) by Extension Service faculty and staff. Although
Extension staff routinely deliver meal preparation and cooking demonstrations, additional
tangible and financial resources for staffing, equipment (stoves/ovens, refrigeration, cooking
utensils), food costs, kitchen and childcare space would be needed to implement the hands-
on skill-based learning provided in the NU-HOME program.

In addition, synergy between the NU-HOME program and HONU programs will provide
other rural communities with examples of effective, community-wide health initiatives for
children and adults. With our use of Social Cognitive Theory and a social ecological
framework, we combined individual-level behavior change from the NU-HOME program
with policy, systems and environmental changes occurring in the broader community as part
of the HONU program to promote health. This approach reaches people where they are at
within their environmental context and may have the potential to have a broader impact on
the community at large.

An important component of the NU-HOME trial is the dissemination phase. We will begin
this phase by conducting meetings with the Action Team and Extension colleagues to decide
on timing of and venues for dissemination. We expect venues will include traditional
academic journals, research conferences, technical and lay reports (to parents, health care
professionals, stakeholders), and local non-research conferences at schools, community
events, and media.8? It is likely all academic and community partners will collaboratively
author all dissemination products.

The NU-HOME RCT was a unique collaborative effort of academic and health system
researchers, interventionists and community leaders that aimed to prevent childhood obesity
in rural communities through engagement of the whole family in an interactive intervention.
The NU-HOME trial design, high-quality measurement, and focus on promoting
nutritionally-sound and appropriately-portioned snacks and family meals, healthful home
food environments, and positive family activities all provide ways to extend the limited
existing family-focused programming in rural communities.
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New Ulm at Home (NU-HOME)
Goal: To increase the healthfulness of families with 7-10 year old children through a family-based health promotion intervention

Resources and Inputs

Research team (RT)
-UMN
-Allina
~MHIF

Community Action Team

= —Brown County Family

Services

-Brown County Public Health

-Early Childhood Family
Education

-Hy-Vee

-KidsConnection

~-New Ulm Medical Center

~New Uim Public Schools

-Parents

~Prokinship-Big Brothers Big
Sisters

~University of Minnesota
Extension

-Sleepy Eye Public Schools
and surrounding schools

Use of existing HONU
materials/infrastructure

=« Use of existing HOME Plus

materials/infrastructure
HONU website

Other community resources:
-Channel 1

Intervention/Call/Online Content

Knowledge

«Benefits of setting goals

«Benefits of family meals

+Benefits to meal and snack
planning

+Advertising and the media

«Portion size vs. serving size

+Community programs and
resources

Skills/Abilities

« Categorizing food healthfulness to
facilitate changes

«Cost effective planning/shopping
strategies

*Basic cooking skills (children)

*Decreasing sugar-sweetened
beverages

*Reducing high-fat and high-sugar
snacks / beverages

*Increasing fruit and vegetable
(FV) availability and intake

*Reading food labels

*Reducing screen time

«Increasing physical activity as a
family

Goals

«Difficulties of behavior change

+ldentify changes made and
strategies to maintain program
goals

Consider

Socio-economic status, Age,
Education level, Rural
Community

Targeted Behaviors

Promoting healthy home food
environment changes

(e.g., tfruits/veg, |SSB, |energy
dense-low nutrient food
availability)

Increasing knowledge/skills of
cooking, nutrition, portion sizes,
physical activity

Increasing self-efficacy for
cooking and meal planning
Promoting positive mealtime
environments (e.g., |meal time
conflict around picky eating,
tfamily connections/relationships)
Addressing / increasing food
preferences

Promoting individual and family
physical activity opportunities
Selecting physical activity
priorities

Reducing screen time

Use of community
resources/programs

Healthier Family
Outcomes

Decrease excess child
weight gain

Increase the
healthfulness of the
home food/beverage
environment and
foods/beverages served
at meals and snacks

Improve children's dietary
intake (eg 1 fruits/iveg,
1SSB)

Increase children's
minutes spent in
moderate-to-vigorous
physical activity & reduce
screen time

Increased family and
community
connectedness

Long-Term Outcomes /
Goals

Sustainable program

Decreased childhood
obesity rates

Y U

Engage together, Acknowledge assumptions & limitations, Revise & Adapt for community, Implement the program, Disseminate findings (community & scientific pubs)

Figure 1.

NU-HOME Logic Model
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Families (parent/child dyads)
Screened for Eligibility (n=144)

Families Excluded (n=30)

Families who did not meet inclusion criteria (n=2)
Families who declined to participate (n=28)

Families Randomized (n=114)

Families Allocated to Intervention (n=58)

Families who participated in intervention
(n=56)

Families who did not attend sessions or
calls (n=2)

Families Allocated to Delayed Intervention (n=56)

Ve

Families who completed post-intervention
measurement (n=54)

Families who could not be reached for
measurement (n=4)

Families who completed post-intervention
measurement (n=44)

Families who could not be reached for
measurement (n=12)

! !

Families who completed follow-up
measurement (n=53)
Families who could not be reached for

measurement (n=5)

Families who completed follow-up
measurement (n=44)

Families who could not be reached for
measurement (n=12)

Figure 2.

NU-HOME Consort Flow Diagram for Randomized Clinical Trial
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Table 2.

NU-HOME study process evaluation measures

Page 27

Intervention component

Data collected

Method

Process evaluation
conceptual category

Recruitment

*Referral methods, participation rate by site

*Recruitment log

*External validity
(recruitment bias)

*Encouragement/goal setting call completion
Sustained use of program materials and
activities

*Phone call log and goal
information
*Parent surveys

Treatment delivery Delivery of individual components eIntervention staff checklist Fidelity
«Direct observation (3 sessions) *Evaluation staff observation Fidelity
checklist *Fidelity

Receipt of treatment eFamily- and individual level attendance Attendance log *Dose

*Dose and fidelity
*Dose and fidelity

Session satisfaction and
acceptance

eParticipant satisfaction and acceptance

*Parent and child session
evaluations

*Fidelity

Contamination

*Competing/complementary nutrition and
activity programs

*Parent survey
*Cross-check with HONU
program lists

eInternal validity
eInternal validity
eInternal validity

Self-assessed change
(intervention group only)

*Reported behavior changes behavior

*Parent surveys

eInternal validity
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NU-HOME study baseline child, parent and household characteristics (n=114 parent/child dyads)

Table 3.

CHILD Characteristics

Age (years)

Mean (SD) 8.9(1.1)
Median (range) 8.8 (6.9, 11.0)
Gender, N (%)

Female 67 (58.8)
Male 47 (41.2)
Ethnicity, N (%)

Not Hispanic/Latino 106 (93.0)
Hispanic/Latino 8 (7.0)
Race, N (%)

Not white or multiracial 8(7.0)
White 106 (93.0)
BMI Category, N (%)

Healthy weight 62 (54.4)
Overweight 24 (21.1)
Obese 28 (24.6)
BMI z-score

Mean (SD) 0.9 (1.0)
Median (Range) 0.9 (-1.4-3.0)
% Over 50t percentile BMI

Mean (SD) 19.6 (24.3)

Median (Range)

12.5 (-14.9, 107.8)

% Body Fat

Mean (SD)

22.9(7.4)

Median (Range)

20.9 (13.5, 46.6)

Puberty, N (%)

Not started puberty 100 (87.7)
Started puberty 3(2.6)
Unsure 11 (9.6)
PARENT/HOUSEHOLD Characteristics

Age (years)

Mean (SD) 37.8(5.3)

Median (Range)

38.1 (27.3-55.0)

Gender, N (%)

Female

111 (97.4)

Male

3(2.6)

Ethnicity, N (%)
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CHILD Characteristics

Not Hispanic/Latino 109 (95.6)
Hispanic/Latino 5(4.4)
Race, N (%)

Not white or multiracial 4 (3.5)
White 110 (96.5)
Marital Status, N (%)

Married or not married living with significant other | 97 (85.0)
Separated, divorced, widowed, never married 17 (15.0)
Education, N (%0)

Less than or equal to High School 13 (11.5)
Some college 25 (22.1)
Associated degree 16 (14.2)
Bachelor’s degree or higher 59 (52.2)
Missing 1

BMI Category, N (%)

Healthy weight 27(24.1)
Overweight 39 (34.8)
Obese 46 (41.1)
Missing 2

BMI

Mean (SD) 29.9 (6.75)

Median (Range)

28.7 (19.0, 51.6)

Missing (pregnant) 2
% Body Fat
Mean (SD) 34.7 (8.6)

Median (Range)

33.7 (19.8-53.2)

Missing (pregnant or had pacemaker) 3

Food Insecurity, N (%)

Insecure 21 (18.4)
Secure 93 (81.6)
Economic Assistance, N (%)

Receives assistance 32(28.1)
Does not receive assistance 82 (71.9)
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