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Abstract

Objectives: This non-randomized pilot trial examined the feasibility and acceptability of an intervention for low-income
families with one parent with obesity, glucose intolerance and/or diabetes.

Methods: The |2-month intervention combined health coaching using motivational interviewing to promote lifestyle
behavior change and community resource mobilization to assist with basic needs plus diet quality and physical activity.
Outcome measures included process measures, open-ended questions, and the Family Nutrition and Physical Activity scale.
Results: Forty-five families completed an average of 2.1 health coach in-person visits, including 15 families lost to follow-
up. Parents who stayed in the intervention reported the intervention was helpful. Some families and the health coach had
difficulties contacting one another, and some of these families reported they would have liked more sessions with the coach.
The Family Nutrition and Physical Activity scores improved significantly for all children (6 months: 2.9; p<.0l; I2months:
3.2; p<.05) and at 6 months for index children (6 months: 3.5; p<<.0l; 12months: 2.9; p=.09). There was variation in the
FNPA and other outcome changes between families.

Conclusion: This intervention was feasible in terms of recruitment and delivery of family sessions and community referrals
and acceptable to participants, but maintaining contact with participants was difficult. Findings warrant improvements to help
retention and logistical aspects of communication between families and coaches and testing in a randomized, controlled trial.
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Introduction
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In the United States, obesity rates are 42.4% in adults and ' : > X
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18.5% in children.! Obesity confers an increased risk for
diabetes, cardiovascular disease, and other co-morbidities.*
Obesity prevention is challenging due to a lack of effective
interventions and complex environmental factors. Children
of parents with obesity, glucose intolerance, and/or diabetes
are at increased risk for obesity and diabetes.>® While this
risk is in part genetic,” other contributors include parent
health behaviors (modeling),>*° home environment (access to
healthy foods'®!! and opportunities for physical activity'%!%),
and community environment.'*!> Risk is higher in low-
income'®!” and minority populations.>3!°
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Family-focused programs may prevent unhealthy weight
gain among adults and children. Although parents may be
encouraged to model healthy behaviors, many adult and child
obesity interventions stop short of jointly addressing obesity
risk in parents and children.'®2! However, child obesity treat-
ment outcomes improve when programs involve parents as
both agents for and targets of change,?> >* and obesity preven-
tion may be more effective with parental involvement.'82’
Adults with obesity also benefit from targeting the whole
household.?*?” Several interventions targeting children of
parents with obesity have had success.'*?%%

Despite family influence on child diet and activity,
most child obesity prevention interventions focus on
schools.?*? Prevention studies have reported varying suc-
cess and retention difficulties, especially among low-income
populations.>*37 Lower-intensity strategies have led to
behavior changes,*3# 4 but they rarely slow the increase in
child body mass index (BMI).’®*! Home-based studies®® and
those with a community component are limited.*

Motivational interviewing (MI) is a communication
approach designed to help people identify motivations for
change, establish behavioral goals relevant to their values
and motivations, and increase self-efficacy for achieving
goals.*> MI has been successful in promoting adult weight
loss, physical activity, and healthy diet***’ and in treating
child obesity.*® MI has been used with parents,* adoles-
cents,’! and children as young as third grade,’? though the
use of MI in a family setting (including parent and child) for
obesity prevention has received limited study.’'>* However,
family-focused goal-setting and MI are used to treat child
obesity,?»3-¢ alcohol use, and family functioning.>3-7 Only
five studies have included children in MI sessions resulting
in behavior changes,*®* and weight loss.?>*"* Only one?®
of these trials focused on primary weight gain prevention,
and one targeted parental weight.?

MI inspires individuals to change behavior, but families
must have the necessary resources to achieve their goals.>!¢!62
Needs may range from a bicycle to housing. In one low-
income pediatric practice, 52% of families had one or more
unmet basic needs (i.e. employment, education, child care,
food, and housing).> Meeting needs may allow families to
focus on healthy behaviors.** ¢ Interventions to connect indi-
viduals to community resources show promise,’”’”* though
more research is needed on how best to connect families with
resources and encourage their use.”*7® The authors are not
aware of any other family obesity-prevention interventions
that combine MI with resource assistance.

We anticipated that combining MI with support from
community-based organizations would make it easier for
low-income families to attain their lifestyle goals. One inter-
vention aim is to motivate families to access resources by
aligning family goals and community resources. The pri-
mary purpose of this non-randomized pilot study was to
explore the feasibility of implementing this intervention and
the acceptability to participants. Secondarily, we examined
preliminary efficacy of the intervention to change behaviors

30,31

related to child obesity. Herein, we illustrate the content, fea-
sibility, acceptability, and descriptive results of our “Living
Well Together” (LWT) intervention and lessons learned.

Methods
Study design

This non-randomized pilot study was a 12-month interven-
tion in which all participants received the intervention. Data
was collected at baseline, three, six, and 12 months. The inter-
vention had two components: (1) a “health coach” (HC) who
used MI with families to help them identify and meet diet and
physical activity improvement goals, and (2) connection to
resources provided by community agencies. The intervention
included (1) two meetings with a community resource
screener at baseline; and (2) five in-person meetings in the
family’s home or a community site, four scheduled phone
calls, and phone calls as needed with the HC. LWT aimed to
improve diet and activity behaviors to stabilize weight and
promote health. However, the primary focus with families
was always on behavior and not weight.

Theoretical framework

This intervention was guided by three complementary con-
ceptual frameworks. First, the family ecological model”
explains multi-level influences on parenting behavior related
to children’s diet and physical activity. This model guided
the inclusion of resource connection with this intervention.
Second, social cognitive theory’® highlights self-efficacy and
the reciprocal interactions between family members and
their environments.”®® This model guided the focus on the
family and setting attainable stepwise goals for behavior
change to promote self-efficacy. Third, the empowerment
framework emphasizes a collaborative approach to care and
empowers individuals to develop goals and plans for
change.®! This framework guided our use of MI as a patient-
focused communication style.®!-8

Community-based participatory research

A community partnership was developed in a midwestern city
(population ~600,000) with a significant minority population.
The partnership included representatives from a university,
a community health center (CHC), a religious organization
running a food bank, a non-profit focused on financial secu-
rity for individuals, university extension services, and visiting
nurse services. Incorporating information from interviews
with families, this partnership worked together to design,
obtain funding for, and complete the intervention.

Target population and recruitment

The intervention targeted low-income, English-speaking
families with children through recruitment at three CHC
sites and 12 food pantries. No income threshold was set. The
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index adult was required to have a self-reported BMI= 30,
glucose intolerance, and/or diabetes and be the parent or
guardian of at least one child under age 18. The index child
was required to live with the parent at least 80% of the time
and was the available child closest to age six.

At the CHC, healthcare providers identified eligible
patients from the medical record. Initial contact with families
was made by providers who told them briefly about the
project, gave them recruitment materials, and obtained per-
mission for the research team to contact them with more infor-
mation. At the food pantries, research team members directly
recruited participants at a table in the pantry. Recruitment
started with a brief survey of pantry visitors to identify poten-
tially eligible participants, who were then given information
about the project. Survey participants received minimal com-
pensation—a water bottle. In addition, some participants con-
tacted the program in response to posters and brochures
available at the CHC and all food pantry locations.

Institutional review board approval

The study protocol was approved by the University of lowa
Institutional Review Board. Adult participants signed a writ-
ten informed consent, and parents and guardians consented
for their children. Index children aged eight and older signed
an assent document.

Health Coach visits

The Health Coach (HC) met with families in their home or at
a community site at baseline, three, six, nine, and 12 months
with phone calls as needed, and at six weeks and 4'2, 7'4, and
10% months.

Health coach training. Two college-educated HCs were
trained by certified trainers from the MI Network of Train-
ers. One-day training (around 6 h) was followed by indi-
vidualized training based on audio recordings of practice
sessions, the HCs’ first three family sessions, and intermit-
tent review of recordings of sessions with families through-
out the study by the MI trainers to assess MI fidelity.
Training also addressed healthy diet, sleep, and exercise
behaviors. The initial coach was a nurse contracted from the
visiting nurse service to work hourly, a sustainable arrange-
ment for the CHC. When she was unable to continue, a
replacement coach was hired directly by the intervention
team and was not a healthcare provider. She received equiv-
alent training to the first HC.

Home visits. Home visits addressed transportation barriers
and facilitated the inclusion of the entire family. All family
members were invited, but the index adult and the primary
food preparer (if different) were required to be present. Chil-
dren age= 6years were invited to participate. Adolescents
were encouraged to engage in all discussions. Younger

children were not required to participate in the discussions of
values and motivation to change but engaged in age-appro-
priate ways when the family discussed goals (e.g. choosing
new foods to try).>>

Using MI, the coach guided families through a process of
choosing realistic, meaningful goals for healthy behavior
change. MI techniques include open-ended questions, reflec-
tions, affirmations, and summaries.*?

First, the HC and family explored current behaviors,
values, ambivalence toward change, and perceptions of their
ability to change. Then they discussed one or two behaviors
and elicited reasons for change, goals, and action steps.
Family members were encouraged to choose goals they
could work on as a family. Family members were asked to
gauge how important the goals were and how achievable the
actions seemed. Goals or actions perceived to be unimpor-
tant or unachievable were revised. Family members signed
an action plan listing the goals and specific steps to achieve
them. If families were ready for goals but had difficulty iden-
tifying options, the HC assisted families in developing a
menu of options to consider. When offering suggestions, the
HC focused primarily on the following topics: increasing
fruit and vegetable intake,® decreasing screen time,¢
increasing physical activity, eating meals together, decreas-
ing sugar-sweetened beverages, and getting enough sleep®’
based on recommendations for children.®® The HC and the
family discussed resources needed to achieve these goals
(e.g. equipment, information), and the HC made appropriate
community resource referrals. The HC also provided guid-
ance and materials' to help parents discuss diet and physical
activity with their children. Families were encouraged to
share their goals with health care providers, family, and
friends. As the family achieved their initial goals, the HC
encouraged them to set additional goals.

Phone calls. The HC followed up by phone using MI to dis-
cuss successes or difficulties, problem-solve, help with
resource needs, and provide motivational support.

Resource mobilization

A community resource screener assessed needs and linked
families to community resources at baseline and one follow-
up. Health coaches connect families with resources related to
their goals. Resources include education, diet, exercise, and
financial and other support.

Education on healthy lifestyles. The University Extension
Expanded Food and Nutrition Education Program (EFNEP)
teaches nutrition, low-cost recipes, recommended activity
levels, and basic exercise techniques. Interested families par-
ticipated in eight weekly classes at community sites. Partner
food pantries provided families with ingredients for EFNEP
recipes. Health coaches offered written and online food or
exercise resources and information on community programs.
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Diet improvement resources. All families were eligible to
receive monthly food boxes at a food pantry or the CHC. The
intervention helped families access programs such as the
Supplemental Nutrition Assistance Program (food stamps),
the Special Supplemental Nutrition Program for Women,
Infants, and Children, and local food programs. To help fam-
ilies learn to integrate fruits and vegetables into their diets,
the intervention provided fresh and canned fruits and vegeta-
bles: 15 servings per person weekly for 2 months and then
monthly, which could be obtained at the same time and place
as the monthly food box.

Exercise resources. Families were linked with low- or no-cost
programs through Parks and Recreation; income-based
YMCA memberships with free four-month trial periods; and
low-cost or free used exercise equipment, including bikes.
Health coaches offered pedometers and information on low-
cost physical activity choices.

Financial and other resources. The screener assessed families
for eligibility for community and national resources, includ-
ing temporary assistance for needy families and housing or
heating assistance, and provided referrals to vocational/edu-
cational programs, charitable organizations, and parenting
support programs. Parents were given contact information
for a specific person at the organization, and parents made
the contact. The screener or HC followed up to determine
whether families needed assistance with the referral.

Data collection

Data were collected at baseline, three, six, and 12 months.
Data collectors obtained data about the index adult and pri-
mary food preparer (if different), and up to two children.
Questionnaires were read to adults by phone or in person by
a data collector. Data collection visits lasted anywhere from
30min to an hour. Health coaches measured heights and
weights only. Participants received incentives for all data
collection except heights and weights, which were done by
the HC.

Process measures

At three, six, and 12 months, participants responded to the
same open-ended questions in audio-recorded interviews
(around 10min) with the data collector about the program
and challenges to making lifestyle changes. Both data collec-
tors were master’s level with backgrounds in case manage-
ment (one had previous qualitative interview experience),
and both were trained to ask questions by the principal inves-
tigator; they had no prior relationships with participants.
These questions were not pilot tested and were asked in a
standard way to all participants. Referrals were documented,
and the screener and HC asked participants whether contact
had been made. Active dropout and loss to follow-up were

documented, and the characteristics of lost and remaining
families were compared. Health coach notes and tapes of HC
sessions were reviewed to identify goals and time spent with
participants. Data were provided by EFNEP on class partici-
pation and by the food bank regarding receipt of fruit and
vegetable boxes.

Outcome measures

Family nutrition and physical activity (FNPA) tool. The FNPA is
a validated 20-item measure used to characterize behaviors
related to childhood obesity.*** The same parent completed
the FNPA each time for each child. The FNPA measures
changes including decreasing sweetened beverages, sweet
snacks, fast food, and TV, and increasing family meals,
family physical activity, and fruit and vegetable intake.’!

Body mass index (BMI). Body mass index was calculated for
adults, and BMI z-scores for children were calculated using
the Centers for Disease Control and Prevention (CDC)”
codes. Index children aged less than 2 years (N=2) were not
weighed.

Other data

Questionnaires also included demographics and the vali-
dated Household Food Security Scale.”

Statistical analysis

We summarized utilization of HC visits and community
referrals. The descriptions included all families, regardless
of the family’s length of participation. For example, a family
with one HC visit before dropping out would have a total of
one HC visit at each time point. This description accurately
reflects the actual use of the intervention by not focusing
only on retained families. We also summarized use by fami-
lies who participated beyond baseline data collection.

Separate analyses were conducted with the index adult,
index child, and up to two children per family. When the
index adult weight was unavailable (baseline (N=2),
6months (N=9), and 12 months (N=14))), researchers sub-
stituted an available weight from the CHC medical record. A
sensitivity analysis with and without this substitution found
no significant differences. Changes in outcomes (BMI, BMI
z-score, and FNPA) were calculated as the value at six and
12 months minus the value at baseline. The differences were
tested via a one-sample T-test or Wilcoxon signed test based
on data normality. A complete case analysis did not change
the findings.

Quadlitative analysis

A qualitative analysis of three-, six-, and 12month interviews
and summaries was performed. Audio tapes were reviewed,
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and each response was summarized. Some complex ideas
were transcribed word for word. Using editing analysis style®*
(deductive and inductive themes), two coders (an MD
researcher with extensive qualitative experience and a trained
graduate student) coded positive and negative comments and
suggestions for improvement. Codes were grouped into
themes. Tapes were rereviewed as needed. Data were triangu-
lated on number of visits with HCs and screeners and attempts
to contact participants. Participants did not have an opportu-
nity to review summaries of their responses to qualitative
questions for accuracy of interpretation (member checking).

Results

Participant characteristics and retention

Forty-five families were enrolled at baseline (Tables 1-4).
Thirty remained at 6 months, and 20 remained at 12 months
(Figure 1). Many retention losses occurred between the base-
line interview and the first HC visit (eight families). Most
families lost were unable to be contacted; the three active
refusals cited the time commitment or were no longer inter-
ested. Demographics at 6 months were similar to baseline.
Table 5 describes study participation.

Among the 15 participants who withdrew or were lost to
follow-up, six did not engage beyond the baseline visits; two
met only with the resource screener, two had only one HC
visit, two had one HC visit and met with the screener; and
three had two HC visits and met with the screener (two of
whom returned for 12 month data collection). The character-
istics of families who were lost are shown in Table 6. A
greater percentage of food insecure and very food insecure
individuals (36%) were lost than were food secure individu-
als (28%). However, food insecure individuals were less
likely to have had no HC visits or no referrals for services.
Severely food insecure families had a higher number of aver-
age visits (3.8 visits) versus food insecure (2.4 visits) and
food secure (2.3) families. These data suggest that food inse-
cure families were more likely to try a couple sessions of the
program before being lost than were food secure families.
Once in the program to stay, severely food insecure partici-
pants engaged more. African Americans were more likely to
be lost. Participants with less than a high school education
were also more likely to be lost and to have no HC visits.

Process data

Thirty-seven families met with an HC at least once. Health
coaches spent an average of 18—23 min discussing motiva-
tion and goals with the family. Seven families (19%) chose
only diet goals, six (16%) chose only physical activity goals,
and 24 (65%) chose both types of goals (Table 7).
Thirty-five families met with the screener and received
community referrals (Figure 1; Table 8). The HC linked fam-
ilies with diet and physical activity resources. At 6 months,

Table |. Baseline demographics of 45 families who participated
in the intervention at baseline: categorical demographics of index
adult/family at baseline.

Race, N (%)

African American 10 (22.2)

White 21 (46.7)

Other? 14 31.1)
Latino, N (%)

Yes 13 (28.9)

No 32 (71.1)
Gender, N (%)

Male 8(17.8)

Female 37 (82.2)
Recruitment site, N (%)

Community health center 22 (50.0)

Food bank 22 (50.0)
Food insecure®, N (%)

Yes 26 (57.8)

No 19 (42.2)
More severe food insecurity<, N (%)

Yes 10 (22.2)

No 35 (77.9)
Measured BMI classification, N (%)

Obese (BMI=30) 32 (71.1)

Overweight (BMI=25) 4 (8.8)

Normal (BMI 18-24) 1 (2.2)

Data not available 8 (17.8)
Recruitment category?

Obese (BMI=30)° 36 (80.0)

Glucose intolerant 3 (6.6)

Diabetes 24 (53.3)

Unknown 2 (4.4)

BMI: body mass index.

?Individuals assigned to other category when either other or multiple
races are selected.

"To be classified as food insecure, Household Food Security Scale Short
Form score = 2; “the availability of nutritionally adequate and safe foods
or the ability to acquire acceptable foods in socially acceptable ways is
limited or uncertain.”

“To be classified as having more severe food insecurity or “food hunger’
per the original paper, Household Food Security Scale Short Form
score =5 of 6 questions.

9Participants could be in more than one category, that is, diabetes and
obese or glucose intolerant and obese, and obesity status was based on
self-reported height and weight.

Four individuals did not have data on weight status at baseline; two were
admitted based on diabetes status, and data on which inclusion criteria
were met was unavailable for two.

34 families received fruits and vegetables at least twice, and
nine families enrolled in the EFNEP class.

Qualitative questions

At 3 months, 24 families answered qualitative questions. A
majority commented that they liked the fruit and vegetable
boxes, though a few struggled to pick them up during open
pantry hours. Families who attended the EFNEP classes
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Table 2. Baseline demographics of 45 families who participated in the intervention at baseline: numerical demographics.

N Mean (SD) Range
Index adult BMI, kg/m? 37 39.2 (9.5) (20, 60)
Index adult baseline age, year 44 39.0 (9.5) (19, 58)
Number of children of index adult 45 2.2 (1.5) (1,9

SD: standard deviation; BMI: body mass index.

Table 3. Baseline demographics of 45 families who participated in the intervention at baseline: index child.

Demographics N (%)
Gender

Male 19 (45.2)

Female 23 (54.8)
Demographics N Mean (SD) Range
BMI Z-score 33 1.4 (1.3) (-3.2,32)
BMI percentile 33 83.6 (24.7) (0.1, 99.9)
Age 42 8.5 (4.2) (1, 17)
FNPA 41 50.3 (6.9) (34, 62)

SD: standard deviation; BMI: body mass index; FNPA: family nutrition and physical activity.

Table 4. Baseline demographics of 45 families who participated in the intervention at baseline: all children.

Demographics N (%)
Gender

Male 32 (50.8)

Female 31 (49.2)
Demographics N Mean (SD) Range
BMI Z-score 49 1.3(1.2) (-3.2,32)
BMI percentile 49 80.1 (25.2) (0.1, 99.9)
Age 62 9.8 (4.4) (1, 18)
FNPA 6l 49.8 (7.1) (34, 62)

SD: standard deviation; BMI: body mass index; FNPA: family nutrition and physical activity.

Baseline survey 45 families

A4

Needs screening 35 families

2

First health coach visit 37 families

2

6 month data survey 30 families

2

12 month data survey 20 families

Figure |. Chart showing number of families at each step of the

intervention.

were satisfied with the classes. Some found the HC helpful
and liked setting goals. Many would have liked more fre-
quent visits and contact from the HC by this point. Three
people, including one husband-wife pair, reported significant
weight loss. Three families reported that the original HC did
not connect well with them during the first visit. These fami-
lies, and three others, reported difficulty keeping in contact
with her. One participant reported that his phone was on
vibrate at work, and another participant had changed her
number. Barriers to change and participation included time,
money, family scheduling conflicts, heavy work schedules,
health problems, and other issues.

At 6 months, 27 families answered qualitative ques-
tions. Responses were similar to those at 3 months. Though
some families had a better relationship with the HC than
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Table 5. Intervention participation by the specified time point for all families involved in the study (N =45).

Intervention participation at time point By family Range
Prior to 6 months

=1 health coach visit?, N (%) 37 (82.2)

Health coach visits, all families, mean (SD) 1.4 (0.8) [0, 3]

Health coach visits, sub-sample those who participated®, mean (SD) 1.7 (0.5) [1, 3]
At 6 months

Community partner referrals, Mean (SD)¢ 2.2 (0.7) [1, 3]

Number of referrals, mean (SD)¢ 2.7 (2.2) [0, 8]

Reported referrals used, mean (SD)° 24 (1.3) [0, 5]
At 9 months

Number of referrals, mean (SD) 4.0 (2.9) [0, 10]
Before 12 months (not including 12 month end of study visit)

Health coach visits, all families, mean (SD) 2.1 (1.1) [0, 4]

Health coach visits, sub-sample those who participated®, mean (SD) 2.5(0.8) [1, 4]
After 12 months (includes final visit at 2 months)

Health coach visits, all families, mean (SD) 24 (1.4) [0, 5]

Health coach visits, sub-sample those who participated®, mean (SD) 2.8 (1.1) [1, 5]

SD: standard deviation.

2In person visits; does not include phone contacts. The majority of these families (n=35) also met at least once with the community resource screener.
bThe sub-sample includes only those families with at least one health coach visit during the study (n=37), for example, those who utilized the resources

provided.

‘Does not include the provision of fruits and vegetables through the food bank as part of the program.

Table 6. Characteristics of those with withdrew or were lost to follow-up at 6 months.

N of group # lost families % of all lost families % of this group that was lost
Food secure 14 4 27 29
Food insecure 19 7 47 37
Severely food insecure I 4 27 36
African American 13 6 40 46
Latino 13 4 27 31
Caucasian or other 19 5 33 26
Less than HS or vocational degree 13 7 47 54
HS degree or more 32 8 53 25

earlier in the intervention and were more satisfied, they
still wanted more visits. One family reacted much better to
the second HC. Communication difficulties between par-
ticipants and staff continued. Resources remained popular
among participants, including one participant who started
her General Equivalency Diploma (GED) with a referral
from LWT.

At 12 months, 18 of 19 families reported that the program
was helpful, particularly in terms of education, goal setting,
free fruits and vegetables, connections to community
resources, and EFNEP classes. Four adults desired more
contact with the coaches (one felt the number of visits wasn’t
enough to be useful), and one wasn’t sure the HC portion
was useful (HC had difficulty contacting these five families).
Two voiced concerns about what would happen when the
program ended and the resources stopped. Reported chal-
lenges were lack of time, inclement weather, transportation
issues, health problems, and time constraints due to caring

for children. Two of these families had been lost after two
HC visits (one actively and one passively); one mentioned
time commitment issues but wanted more follow-up, and the
other found the resources helpful.

All families who were available and interested answered
the qualitative questions, so saturation was not used as a
stopping criterion. However, within the data gathered, satu-
ration was reached in that we heard the same themes repeat-
ing between multiple families. Some overall themes were.
(Also see Supplemental Table with more quote examples).

Gained nutritional information. Some participants reported
that they gained nutritional information. One parent said,

“It helped us know how to eat better, how to eat healthier. I think
it has just made me more aware of. . . “oh I just bought fruit
twice this month.” I guess before I never thought about things
like that. So, I’ve kind of made a more conscientious effort.”
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Table 7. Examples of specific goals/action plans set by families in the
lifestyle intervention—some details have been trimmed for space.

Physical activity

Walking

e Walk in the hallway and stairs of the apartment complex for
30min twice per week

e  Walk as a family on Sunday

Biking

e Bike ride once per week

e Bike every day

Gym

e Get a YMCA membership

e Go to gym three times per week

e Go to YMCA for | h 5days per week

Other

Exercise three times per week

Use exercise DVD, dumbbells, exercise band/ball when kids nap

Go out more and watch less TV

Swim once per week

Dance game on video game console for 20min one night per week

Sign up for exercise classes and sports for family members

Family exercise 12 times per month

Food/diet

Drinks

e Less soda, more water or tea

e Soda only on weekends

e Coffee instead of regular Mountain Dew

Fruits, vegetables

e One fruit per day

e Vegetables three times per week, lunch or dinner
e Add a vegetable to dinner every day

Fast food, eating out, meals at home

e Fast food only on weekends

e More food preparation at home

e Prepare meals ahead: two meals with leftovers on Sunday and
Tuesday to be heated up

Portion control

Eat breakfast five times per week

Two meals from diabetic cookbook per week
Take cooking classes

Processed carbohydrates

o Eat pasta three times per week instead of five to seven
e Cut out some white bread and tortillas

e  Whole wheat tortillas two to three times per week
Less fat

e Bake food instead of fry three times per week
Meats

e More fish, less red meat

e No pork; substitute chicken for pork

e Substitute turkey meat for others

Snacks

e Decrease junk food to twice per week

e No candy or donuts

e Healthy snack two to three times per week

e Healthy snack so not only eating once per day

Other

e Grow a garden

e Add dairy two to three times per week
e Once per week, don’t eat after 9pm

e Use less salt

Helped motivate physical activity. Some families described
how it motivated them to do more physical activity. For
example, one parent said,

when me and my daughter set the goals, it was written down on
a piece of paper and we put it on the refrigerator and that was a
good reminder to both of us. We got pedometers not too long
ago and we put them on first thing in the morning and we
challenge each other to beat their steps. And that really got my
daughter going. They have a track outside at her school and now
she can run around the whole thing, and she used to dread
walking half of it in PE.

Resources. Families liked the resources provided. For
example, one parent said, “I had a lot of resources at my
fingertips with the program.” and another said they “pro-
vided the fresh fruits and vegetables, which has been very
helpful.”

Goals/motivation. Families talked about effects on goals and
motivation. One parent said,

Just to know that someone is interested in my goal of losing
weight and eating better, for not only for myself but my kids. So,
it helps. That’s why I try not to miss my appointments with. . .
It’s a good program.

Concerns about what happens when program in over. Two
parents voiced concerns about what would happen when
the program was over. One parent said, “It’s been very
helpful because when I go get my vegetables, I cook them,
and I eat them. I mean, but how long do you think that’s
going to last?”

Not enough contact with the health coach. Some families
reported they wanted more communication with the health
coach. For examples one parent said one thing she didn’t like
about the program was “not having as much communication
with the health coach as I would like.”

Trouble getting the food boxes. Some families had trouble
getting their food box from the food pantry. One parent said,

They tried to help me with the food pantry box. It’s just I work
somuch, and I couldn’tever get to anywhere in my neighborhood.
Like the one day they were available I wasn’t able to get there.
But that’s not the program’s fault, I’'m just busy.

Outcomes data

Outcomes were reported using all available data at six and
12months. The sample sizes at these time-points were not
the same; however, all differences were calculated compared
to the baseline.

Family nutrition and physical activity (FNPA) tool. Family Nutri-
tion and Physical Activity scores improved from baseline on
average by 3.5 points (p=.006) at 6months and 2.9 at
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Table 8. Types of referrals to community organizations made for family during the lifestyle intervention.

Education
free school supplies
Physical activity

Nutrition and physical activity classes (EFNEP), diabetes education class, GED programs, lowa Digital Literacy,

YMCA memberships, Parks and Recreation discount cards (for activities, classes etc.), free bike helmets

Housing and Anawim (low rent) housing, section 8 housing, free cell phone program, heating/energy assistance, Social Security
economic assistance  disability
Health

Medicaid), community health center (PHC, Inc.)

Job placement

Medicaid, emergency food pantry, WIC, free glass vouchers, lowaCare (for low income not covered by

Job placement, employment and financial services (Evelyn K. Davis Center), free business clothes

EFNEP: University Extension Expanded Food and Nutrition Education Program.

Table 9. Primary outcome changes from baseline for all groups.

Mean (SD)

Difference? at 6 months

Difference® at 12 months

Change in adult BMI

Change in child BMI Z-score, (index children only)
Change in child BMI Z-score corrected,® (index ch
Change in child BMI Z-score (all children)

Change in FNPA%¢ (index children only)

Change in FNPA (all children)

ildren only)

~0.5 (2.0) n=36

0.10 (0.53) n=27
0.08 (0.53) n=26
0.08 (0.50) n=38
3.5 (5.9)* n=27
2.9 (5.6)*n=39

~0.6 (2.5) n=20
0.17 (0.95) n= 14

~0.03 (0.60) n=13
0.20 (0.77) n=22
2.9 (5.9) n= 14
32 (5.9 n=18

SD: standard deviation; BMI: body mass index; FNPA: Family Nutrition and Physical Activity Scale.

*p<0.0].
#p < 0.05.

*Difference calculated as 6 month value minus value at baseline; based on repeated measurement over time.

®Difference calculated as 12 month value minus value at baseline; based on repeated measurement over time.
‘One underweight child who appropriately was encouraged to gain weight was removed for this calculation. That child remains in all other calculations.
dSignificance tests performed using the Wilcoxon Sign Test for one-sample at both 6 and 12months.
°FNPA = Family Nutrition and Physical Activity scale, a measure of behavior linked to childhood obesity. Higher number indicates healthier behaviors.

(a) (b)

70 70
g 6% Decrease in : a > . = 80 Decrease in e
z healthy behaviors ) ° e healthy behaviors .
.
o 3 ° o .
8 50 2 . . g 50 o
] °® ® ® L] & b S °
2 o8 £ .
3 i 2 i
@ . ] ] Increase in @ . Increase in
o 404 healthy behaviors o 40 healthy behaviors

° .
30 T T T 30
30 40 50 60 70 30 40 50 60 70
6 Month Target Child FNPA 12 Month Target Child FNPA

Figure 2. Family Nutrition and Physical Activity score for the index (target) child at 6 and I2months (x-axis) plotted against baseline (y-axis).
A higher score on the FNPA (range 20-80) is better and reflects fewer behaviors that could cause obesity and more behaviors beneficial to obesity pre-
vention. Those above the diagonal line (blue) had a worsening of health behaviors and those below the line (pink) saw an improvement of behaviors.

12 months (p=.09) in index children (Table 9; Figure 2)
and among all children (up to two per family) at six and
12 months.

Adult BMI. Adults showed no statistically significant change
in BMI (—0.5kg/m? at 6 months and —0.6 kg/m? at 12 months;
Table 9). BMI changes varied (Figure 3).



10 SAGE Open Medicine
(a) (b)
70 70
60 o 60
.
H . = .
g Decreased Oy 1D o a Decreased .
E} L >
o 50 - 50
< ° Y < L]
ko °
2 2
© ©
I s
. .
3 L] o
£40 °% Increased £ 40 o Incioased
5 LX) ® o
) 17} ° .
@ ° ]
° o L] o s °
30 30
°
20 T T T T 20 2, T T T T
20 30 40 50 60 70 20 30 40 50 60 70
6 Month Target Adult BMI 12 Month Target Adult BMI

Figure 3. Index (Target) Adult BMI (kg/m?) at 6 and 12months (x-axis) plotted against baseline BMI (y-axis).

Diagonal line represents no change in BMI; those above the line (in blue) decreased their BMI and those below (pink) increased their BMI.
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Diagonal line represents no change in BMI z-score; those above the line (blue) decreased their BMI and those below (pink) increased their BMI. Above
the horizontal lines designates those who were overweight or obese at baseline versus the rest of the children who were normal weight, except for one

underweight child.

Child BMI. There were no statistically significant changes in
BMI z-scores among the index or all children (Table 9). BMI
z-scores changed (0.08 at 6 months and —0.03 at 12 months)
in index children when an underweight child who appropri-
ately gained weight was removed from the analysis. BMI
change distribution (Figure 4) is provided.

Discussion

The LWT intervention explored the feasibility, acceptabil-
ity, and challenges to implementing a healthy behavior
intervention for low-income families with an adult with a
BMI of =30, glucose intolerance, and/or diabetes, and a
child under age 18. The intervention proved to be feasible in
that we were able to recruit participants and deliver the

intervention components. We were also able to identify
challenges and opportunities for improvement. Retention
and communication were notable challenges; most families
did not actively withdraw, but the research team was unable
to contact some families, leading to fewer visits or passive
withdrawal. Families found the resources, goal setting,
and education helpful. Families found the HC acceptable.
Some families and the health coach had difficulties contact-
ing one another, and some of these families reported they
would have liked more sessions with the coach. Logistical
problems sometimes made communication difficult. Time,
money, health problems, motivation, and time constraints
related to childcare were barriers to change and participa-
tion. As this intervention was small, without a control group,
the efficacy of the intervention cannot be determined,



Laroche et al.

although the descriptive data are promising. Family Nutrition
and Physical Activity scores were higher at six and 12 months
for all children and for index children at 6 months compared
to baseline. These changes (around three points) were clini-
cally meaningful, as studies have shown that a one-point
change in FNPA score correlates with a 0.1 change in BMI
50 (child BMI-BMI for 50th percentile/BMI for 50th per-
centile) X 100) over 1 year.”® Adults with obesity and their
children who continued in the study on average maintained a
steady BMI or BMI-z score. There was substantial variation
in response to the intervention.

LWT was unique in that it combined family-focused
health coaching using MI with connection to community
resources and focused on change in both adults and children.
In addition, LWT included a low-income and ethnically and
racially diverse population that still remains underrepre-
sented in MI literature.*® Most child obesity prevention trials
are school-based.'®*> Few obesity prevention studies have
systematically included connection to resources, and none
combined connection to resources with a MI-based interven-
tion.”>*® The closest study design to ours provided predomi-
nantly diet and physical activity resources, with more limited
resources for other needs.”!

Prevention studies using MI with families are rare.
Some studies have used MI or related approaches to treat or
prevent childhood obesity.>*"% The BMI? trial used MI
with parents of overweight children.'” Motivational inter-
viewing sessions with a physician led to a decrease in BMI
percentile by 3.8% (average 3.4 contacts over 2 years) and
4.9% with physician plus dietician sessions (average six con-
tacts). Several Ml-based studies have included children in
MI sessions.?>*859 One study found increased fruit and
vegetable consumption, increased physical activity, and
decreased screen time.>® Two showed decreased BMI in chil-
dren®**! and one in parents.?? In one study, pediatricians used
MI in four 45- to 60 min sessions. The children and parents
were required to agree on one diet and one physical activity
goal. Another met with adolescents and parents to devise a
change plan for the adolescent’s behaviors, leading to
improved eating behaviors and activity motivation (an aver-
age of 2.3 sessions).” In a review of MI studies with parents
and children, the median session length was 26 min,> and
most included fewer than four sessions.’>’

Similar to MI family studies, the data on child obesity
interventions outside of school remains limited, especially
those that measure weight/BMI.32 Community-based inter-
ventions have shown mixed results for BMI,*> with one
standout success story.'” Others have shown behavior
change,'"! even if they are not demonstrating BMI change.

The LWT intervention aimed to improve diet and activity
behaviors to stabilize weight. Many adults and children
maintained a stable BMI. Significant weight loss in adults
would require a more intensive approach. A goal of keeping
weight stable has been shown to be effective in African
American women,'®> and preventing extreme obesity is

97,98

important.'”® Other studies have shown that small lifestyle
changes such as in LWT can affect BMI.3%104

This study highlighted lessons for future work. To meet
the challenge of working with the whole family together,
LWT used MI to motivate the parents alone first and then
added the children to meetings for concrete goal setting.'®
Health coaches were trained to deal with resistance, acknow-
ledge ambivalence, and help families focus on points of
agreement. When agreement was not reached, parents deter-
mined the final goals.

Families in our intervention had many needs that were not
directly related to diet and physical activity. Until these
needs are addressed, people are unlikely to be able to prior-
itize healthy lifestyles.®%® Other interventions connecting
individuals to community resources show promise, but more
needs to be learned.”®7® Resources were popular with LWT
participants. For some, the provision of fruits and vegetables
helped participants make dietary changes, while others did
not use this resource consistently. Some YMCA member-
ships were not used because of safety concerns, transporta-
tion difficulties, or lack of time. Despite resource screening,
some families struggled to prioritize health behavior changes.

The biggest concern for this approach is the loss to fol-
low-up/drop-out rate, especially among those with food
insecurity, African Americans, and those with very low edu-
cation. This concern is consistent with other MI studies in
children with overweight showing higher attrition among
minority participants.* We do not know all the reasons why
families were lost, as most of these families did not actively
withdraw. Families reported barriers to change related to
lack of time, childcare, weather, transportation issues, and
health problems, which may have also affected engagement
with the program.®’ We eliminated most transportation
issues for participating in health coaching sessions by going
to participants’ homes, but scheduling time for these visits
remained a challenge. Participants reported difficulties
communicating with staff due to conflicting schedules
between staff and participants and participant phone issues.
One family lost to follow-up that reengaged for the 12 month
data collection wanted more contact, suggesting that, per-
haps for some, disconnection with our program may not
have been intentional.

Creative methods to maintain contact with families were
needed. Texting was useful to let participants know we
would be calling and to communicate with participants at
work. Asynchronous communication of any type (e.g. tex-
ting, Facebook messages) was useful so participants could
read and reply at any time. Community partners also helped
locate families. Participants should be encouraged to contact
the program if they have not heard from us. We recommend
rotating times to contact participants (time of day, evenings,
and weekends). To accommodate disruption in family life,
the intervention must allow for disconnections and reen-
gagement later. Accommodation may require flexibility to
adjust the length of participation or to pause a participant’s



12

SAGE Open Medicine

participation. Overall, creative methods are needed to main-
tain contact with families.

Even using MI, some families may not have been ready or
able to work with an HC. A few families did not feel con-
nected with the HC early on. The HC contact frequency was
designed to not overburden the program or participants.
However, the data showed that participants wanted more con-
tact early on. Early contact may improve connection with the
HC, retention, and satisfaction; thus, we plan to add a two- to
four-week visit and emphasize substantive phone check-ins.
A 12 month transition visit will be added to the next version
of the intervention. During this visit, families will plan for
continued behavior change without the program.

This intervention depends on the capabilities of the HC.'%
We recommend choosing HCs with a connection to the com-
munity, an affinity for MI, and a history of working with
families with low incomes. This HC job must include regular
time set aside after school, in the evenings, and weekends to
meet with families and phone parents. With these lessons
learned, we expect future retention and the number of HC
visits to improve.

LWT shows the potential feasibility, challenge, and
promise of a more intensive but not overwhelming interven-
tion for families with low incomes. Though families with
more resources may benefit from lower-contact approaches,
coaching using MI is well suited to helping motivate fami-
lies to change and to obtain resources. Because the interven-
tion relied on existing resources, the challenges to this
approach were gathering information on available resources,
training HCs, and maintaining contact with participants.
The biggest cost remains the personnel costs for the HC and
the resource screener. With the right support, this interven-
tion could be accomplished by a community health worker,
decreasing costs and increasing community connection.
LWT reflects an approach that may be sustainable but
should be targeted to those who need and want a more inten-
sive home-based approach. Using community-based partici-
patory research!”’ principles strengthened this approach and
led to collaboration outside of this intervention. Resources
were shared between partners to make it more feasible;
sharing the resource screener worked well.

This pilot can guide future studies. This intervention will
need to be tested in a randomized controlled trial. Based on
this pilot, we recommend the following changes (described in
detail above). To promote retention and in keeping with other
recent research,*® we recommend engaging families more
often early in the intervention, including additional early HC
visits, varied methods for contacting participants (e.g. putting
notes in their fruit and vegetable boxes or texting) and crea-
tive ways to incentivize retention, such as raffles for those
who update or confirm their contact information. We need to
consider how best to help families navigate obtaining
resources, including additional contact with our resource spe-
cialist and further training for coaches on community organi-
zations and their processes (paperwork, eligibility criteria,

etc.). There is still room for more research on how best to help
families obtain resources. We also need to explore additional
ways to incorporate and engage children in the process. A
future RCT will need to include more robust formal MI fidel-
ity assessment, collection of income information to better
characterize the participants (not as inclusion criteria), and
additional methodologies to assess behavior, such as acceler-
ometers. Based on the number of participants who were lost
to contact after the baseline interview, we recommend not
randomizing participants unless they are able to be contacted
again after their baseline interview. Though fathers were
encouraged to participate in all intervention activities, further
research on how to engage fathers is needed and more data
collected on their response to the intervention.*® Should the
RCT prove successful, implementation research should
examine how this approach could be replicated in different
settings and adapted to the local resource environment. In
addition, research should examine how this model could be
incorporated into the patient-centered medical home'*® or
integrated with the work of non-profits and the public health
system.

Other limitations

Our primary outcome results are based on the six- to nine-
month data. Due to missing data, we presented 12 month data
supplemented by health center data. We did obtain 12 month
data on several families who did not participate or left early.
While having the HC gather weight and height data reduced
respondent burden (other data collection could be done by
phone without children present), families who missed HC
visits lacked these data. Therefore, FNPA data are more com-
plete. The HC changed midway through the study. Some
families did not receive as many HC visits as desired. We
have not provided an accounting of all phone contacts, as we
felt the documentation was incomplete. This study included
adults with and without diabetes; diabetes can affect efforts
to change an individual’s BMI. These findings have been
shown to be applicable to a low-income multi-racial/ethnic
(Caucasian, African American, and Latino predominant),
midwestern, medium-sized city population; some findings
may not generalize to other populations. Though our recruit-
ment sites drew a low-income population, the intervention
did not collect family income data. As the study was a pilot
trial, no formal power analysis was performed, and qualita-
tive questions were not validated or pilot tested. In addition,
a formal MI fidelity assessment was not done. We did, how-
ever, provide details of our training not always provided in
intervention reports:*® this training did include a review of
some taped sessions for MI fidelity to guide training.

Conclusion

An intervention combining family-focused health coaching
using MI with community resources shows potential



Laroche et al.

13

feasibility and promise for improving diet and exercise and
preventing weight gain in children and adults but will require
some improvements. Future research needs to explore better
ways to (1) enhance retention of this highly mobile popula-
tion, such as increasing contact early in the intervention,
using a variety of ways to contact participants, and providing
incentives to update contact information; (2) further improve
resource referral; and (3) further enhance engagement of
children and fathers. A randomized controlled trial will be
needed to prove efficacy, test changes, and generate knowl-
edge as to which resources are most essential.

Acknowledgements

We would like to acknowledge our community partner organiza-
tions and their representatives for their role in designing and imple-
menting this study, and we thank the families who participated in
our study. The authors also thank Ms. Kris Griener for her assistance
in preparing this manuscript. We thank the Medical Writing Center
at Children’s Mercy Kansas City for editing this manuscript.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Ethical approval

Ethical approval for this study was obtained from University of
Iowa Institutional Review Board (ID# 201111704).

Funding

The author(s) disclosed receipt of the following financial support for
the research, authorship, and/or publication of this article: This
research was funded by a grant from the Wellmark Foundation. The
Wellmark foundation had no role in the design, data collection, anal-
ysis, interpretation or in the writing of the manuscript. This research
was also funded by NIH (NHLBI) K23HL093354-01 (Dr. Laroche).

Informed consent

Written informed consent was obtained from legally authorized
representatives (parents) before the study.

ORCID iDs
Helena H Laroche https://orcid.org/0000-0003-3708-5207
Amy O’Shea (2} https://orcid.org/0000-0003-3272-7952

Supplemental material

Supplemental material for this article is available online.

References

1. Hales CM, Fryar CD, Carroll MD, et al. Trends in obesity and
severe obesity prevalence in US youth and adults by sex and
age, 2007-2008 to 2015-2016. JAMA 2018; 319: 1723-1725.

2. Skinner AC, Ravanbakht SN, Skelton JA, et al. Prevalence
of obesity and severe obesity in US children, 1999-2016.
Pediatrics 2018; 141: €20173459.

10.

11.

12.

13.

15.

16.

17.

18.

19.

Hales CM, Carroll MD, Fryar CD, et al. Prevalence of obesity
and severe obesity among adults: United States, 2017-2018.
NCHS Data Brief 2020; 360: 1-8.

Micha R, Pefialvo JL, Cudhea F, et al. Association between die-
tary factors and mortality from heart disease, stroke, and type 2
diabetes in the United States. JAMA 2017; 317: 912-924.
Sonneville KR, Rifas-Shiman SL, Kleinman KP, et al.
Associations of obesogenic behaviors in mothers and obese
children participating in a randomized trial. Obesity 2012;
20(7): 1449-1454.

Sun X, Yu W and Hu C. Genetics of type 2 diabetes: insights
into the pathogenesis and its clinical application. Biomed Res
Int 2014; 2014: 926713.

Bouchard C. Childhood obesity: are genetic differences
involved? Am J Clin Nutr 2009; 89(5): 1494S—-15018S.

Kubik MY, Gurvich OV and Fulkerson JA. Association
between parent television-viewing practices and setting rules
to limit the television-viewing time of their 8- to 12-year-old
children, Minnesota, 2011-2015. Prev Chronic Dis 2017; 14:
E06.

Holm K, Wyatt H, Murphy J, et al. Parental influence on child
change in physical activity during a family-based interven-
tion for child weight gain prevention. J Phys Act Health 2012,
9(5): 661-669.

Bryant M, Stevens J, Wang L, et al. Relationship between
home fruit and vegetable availability and infant and maternal
dietary intake in African-American families: evidence from
the exhaustive home food inventory. J Am Diet Assoc 2011,
111(10): 1491-1497.

Ong JX, Ullah S, Magarey A, et al. Relationship between the
home environment and fruit and vegetable consumption in
children aged 6-12 years: a systematic review. Public Health
Nutr2017; 20(3): 464-480.

Timperio A, Reid J and Veitch J. Playability: built and social
environment features that promote physical activity within
children. Curr Obes Rep 2015; 4(4): 460—476.

Carver A, Timperio A, Hesketh K, et al. Are children and
adolescents less active if parents restrict their physical activity
and active transport due to perceived risk? Soc Sci Med 2010;
70(11): 1799-1805.

Bauer KW, Larson NI, Nelson MC, et al. Socio-environmental,
personal and behavioural predictors of fast-food intake among
adolescents. Public Health Nutr 2009; 12(10): 1767-1774.
Galvez MP, Pearl M and Yen IH. Childhood obesity and the
built environment. Curr Opin Pediatr 2010; 22: 202-207.
Ogden CL, Carroll MD, Lawman HG, et al. Trends in obe-
sity prevalence among children and adolescents in the United
States, 1988-1994 through 2013-2014. JAMA 2016; 315:
2292-2299.

Singh GK, Siahpush M and Kogan MD. Rising social ine-
qualities in US childhood obesity, 2003-2007. Ann Epidemiol
2010; 20(1): 40-52.

Niemeier BS, Hektner JM and Enger KB. Parent participation
in weight-related health interventions for children and adoles-
cents: a systematic review and meta-analysis. Prev Med 2012;
55(1): 3—-13.

Resnicow K, McMaster F, Bocian A, et al. Motivational inter-
viewing and dietary counseling for obesity in primary care: an
RCT. Pediatrics 2015; 135(4): 649-657.


https://orcid.org/0000-0003-3708-5207
https://orcid.org/0000-0003-3272-7952

SAGE Open Medicine

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Laroche HH, Davis MM, Forman J, et al. What about the
children? The experience of families involved in an adult-
focused diabetes intervention. Public Health Nutr 2008;
11(4): 427-436.

SunY, You W, Almeida F, et al. The effectiveness and cost of
lifestyle interventions including nutrition education for diabe-
tes prevention: a systematic review and meta-analysis. J Acad
Nutr Diet 2017; 117(3): 404.e36-421.e36.

Saelens BE, Lozano P and Scholz K. A randomized clinical
trial comparing delivery of behavioral pediatric obesity treat-
ment using standard and enhanced motivational approaches.
J Pediatr Psychol 2013; 38(9): 954-964.

Epstein LH, Paluch RA, Wrotniak BH, et al. Cost-effectiveness
of family-based group treatment for child and parental obesity.
Child Obes 2014; 10(2): 114-121.

Boutelle KN, Cafri G and Crow SJ. Parent-only treatment
for childhood obesity: a randomized controlled trial. Obesity
2011; 19: 574-580.

Wang Y, Wu Y, Wilson RF, et al. Childhood obesity pre-
vention programs: comparative effectiveness review and
meta-analysis (AHRQ comparative effectiveness reviews).
Rockville, MD: Agency for Healthcare Research and Quality
(AHRQ), 2013.

Laroche HH, Davis MM, Forman J, et al. Children’s roles
in parents’ diabetes self-management. Am J Prev Med 2009;
37(6 suppl. 1): S251-S261.

Seo DC and Sa J. A meta-analysis of psycho-behavioral obe-
sity interventions among US multiethnic and minority adults.
Prev Med 2008; 47(6): 573-582.

Sobko T, Svensson V, Ek A, et al. A randomised controlled
trial for overweight and obese parents to prevent childhood
obesity—early STOPP (STockholm Obesity Prevention
Program). BMC Public Health 2011; 11: 336.

Klesges RC, Obarzanek E, Kumanyika S, et al. The Memphis
Girls’ health Enrichment Multi-site Studies (GEMS): an eval-
uation of the efficacy of a 2-year obesity prevention program
in African American girls. Arch Pediatr Adolesc Med 2010;
164(11): 1007-1014.

Savage JS, Fisher JO and Birch LL. Parental influence on
eating behavior: conception to adolescence. J Law Med Ethics
2007; 35(1): 22-34.

Paineau D, Beaufils F, Boulier A, et al. The cumulative effect
of small dietary changes may significantly improve nutritional
intakes in free-living children and adults. Eur J Clin Nutr
2010; 64(8): 782—791.

Bleich SN, Vercammen KA, Zatz LY, et al. Interventions to
prevent global childhood overweight and obesity: a systematic
review. Lancet Diabetes Endocrinol 2018; 6(4): 332-346.
Grow HM, Hsu C, Liu LL, et al. Understanding family moti-
vations and barriers to participation in community-based
programs for overweight youth: one program model does not
fit all. J Public Health Manag Pract 2013; 19: E1-E10.
Fitzgibbon ML, Stolley MR, Schiffer L, et al. Family-based hip-
hop to health: outcome results. Obesity 2013; 21(2): 274-283.
Barkin SL, Heerman WJ, Sommer EC, et al. Effect of a behav-
ioral intervention for underserved preschool-age children on
change in body mass index: a randomized clinical trial. JAMA
2018; 320: 450-460.

French SA, Gerlach AF, Mitchell NR, et al. Household obesity
prevention: Take Action—a group-randomized trial. Obesity
2011; 19: 2082-2088.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Robertson W, Fleming J, Kamal A, et al. Randomised con-
trolled trial evaluating the effectiveness and cost-effectiveness
of “Families for Health,” a family-based childhood obesity
treatment intervention delivered in a community setting for
ages 6 to 11 years. Health Technol Assess 2017;21(1): 1-180.
Rodearmel SJ, Wyatt HR, Barry MJ, et al. A family-based
approach to preventing excessive weight gain. Obesity 2006;
14(8): 1392-1401.

Patrick K, Calfas KJ, Norman GJ, et al. Randomized con-
trolled trial of a primary care and home-based intervention for
physical activity and nutrition behaviors: PACE+ for adoles-
cents. Arch Pediatr Adolesc Med 2006; 160(2): 128-136.
Gentile DA, Welk G, Eisenmann JC, et al. Evaluation of a
multiple ecological level child obesity prevention program:
Switch what you do, view, and chew. BMC Med 2009; 7: 49.
Davoli AM, Broccoli S, Bonvicini L, et al. Pediatrician-led
motivational interviewing to treat overweight children: an
RCT. Pediatrics 2013; 132(5): e1236—e1246.

Miller W and Rollnick S. Motivational interviewing: helping
people change. 3rd ed. New York: Guilford Press, 2013.
Martins RK and McNeil DW. Review of Motivational
Interviewing in promoting health behaviors. Clin Psychol Rev
2009; 29(4): 283-293.

VanBuskirk KA and Wetherell JL. Motivational interviewing
with primary care populations: a systematic review and meta-
analysis. J Behav Med 2014; 37: 768-780.

Armstrong MJ, Mottershead TA, Ronksley PE, et al
Motivational interviewing to improve weight loss in over-
weight and/or obese patients: a systematic review and meta-
analysis of randomized controlled trials. Obes Rev 2011; 12:
709-723.

Resnicow K, Jackson A, Wang T, et al. A motivational inter-
viewing intervention to increase fruit and vegetable intake
through Black churches: results of the Eat for Life trial. Am J
Public Health 2001; 91: 1686—-1693.

Suire KB, Kavookjian J, Feiss R, et al. Motivational interview-
ing for weight management among women: a meta-analysis
and systematic review of RCTs. Int J Behav Med 2021; 28(4):
403-416.

Suire KB, Kavookjian J and Wadsworth DD. Motivational
interviewing for overweight children: a systematic review.
Pediatrics 2020; 146(5): €20200193.

Heerman WJ, Sommer EC, Qi A, et al. Evaluating dose deliv-
ered of a behavioral intervention for childhood obesity preven-
tion: a secondary analysis. BMC Public Health 2020; 20: 885.
Resnicow K, Harris D, Wasserman R, et al. Advances in moti-
vational interviewing for pediatric obesity: results of the brief
motivational interviewing to reduce body mass index trial and
future directions. Pediatr Clin North Am 2016; 63: 539-562.
Mutschler C, Naccarato E, Rouse J, et al. Realist-informed
review of motivational interviewing for adolescent health
behaviors. Syst Rev 2018; 7: 109.

Ige TJ, DeLeon P and Nabors L. Motivational interviewing
in an obesity prevention program for children. Health Promot
Pract 2017; 18(2): 263-274.

Borrelli B, Tooley EM and Scott-Sheldon LA. Motivational
interviewing for parent-child health interventions: a systematic
review and meta-analysis. Pediatr Dent 2015; 37(3): 254-265.
O’Kane C, Irwin JD, Morrow D, et al. Motivational inter-
viewing with families in the home environment. Patient Educ
Couns 2019; 102(11): 2073-2080.



Laroche et al.

15

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Jacques-Tiura AJ, Ellis DA, Idalski Carcone A, et al. African-
American adolescents” weight loss skills utilization: effects
on weight change in a sequential multiple assignment rand-
omized trial. J Adolesc Health 2019; 64(3): 355-361.

Irby M, Kaplan S, Garner-Edwards D, et al. Motivational
interviewing in a family-based pediatric obesity program: a
case study. Fam Syst Health 2010; 28(3): 236-246.

Gayes LA and Steele RG. A meta-analysis of motivational
interviewing interventions for pediatric health behavior
change. J Consult Clin Psychol 2014; 82(3): 521-535.
Tucker SJ, Ytterberg KL, Lenoch LM, et al. Reducing pediat-
ric overweight: nurse-delivered motivational interviewing in
primary care. J Pediatr Nurs 2013; 28(6): 536-547.
Macdonell K, Brogan K, Naar-King S, et al. A pilot study
of motivational interviewing targeting weight-related behav-
iors in overweight or obese African American adolescents.
J Adolesc Health 2012; 50: 201-203.

Pakpour AH, Gellert P, Dombrowski SU, et al. Motivational
interviewing with parents for obesity: an RCT. Pediatrics
2015; 135(3): e644—e652.

Jortberg BT, Rosen R, Roth S, et al. The Fit Family Challenge:
a primary care childhood obesity pilot intervention. J Am
Board Fam Med 2016; 29(4): 434-443.

Franco M, Diez-Roux AV, Nettleton JA, et al. Availability of
healthy foods and dietary patterns: the Multi-Ethnic Study of
Atherosclerosis. Am J Clin Nutr 2009; 89(3): 897-904.

Garg A, Butz AM, Dworkin PH, et al. Screening for basic
social needs at a medical home for low-income children. Clin
Pediatr 2009; 48(1): 32-36.

Frank DA, Neault NB, Skalicky A, et al. Heat or eat: the Low
Income Home Energy Assistance Program and nutritional and
health risks among children less than 3 years of age. Pediatrics
2006; 118: €1293-¢1302.

Aktary ML, Caron-Roy S, Sajobi T, et al. Impact of a farm-
ers” market nutrition coupon programme on diet quality and
psychosocial well-being among low-income adults: protocol
for a randomised controlled trial and a longitudinal qualitative
investigation. BMJ Open 2020; 10: e035143.

Ries AV, Blackman LT, Page RA, et al. Goal setting for health
behavior change: evidence from an obesity intervention for
rural low-income women. Rural Remote Health 2014; 14: 2682.
Bruening M, MacLehose R, Loth K, et al. Feeding a family in
a recession: food insecurity among Minnesota parents. Am J
Public Health 2012; 102(3): 520-526.

Meyers A, Cutts D, Frank DA, et al. Subsidized housing and
children’s nutritional status: data from a multisite surveillance
study. Arch Pediatr Adolesc Med 2005; 159(6): 551-556.
Kennedy BM, Champagne CM, Ryan DH, et al. The “Rolling
Store”: an economical and environmental approach to the pre-
vention of weight gain in African American women. Ethn Dis
2009; 19(1): 7-12.

Pruitt Z, Emechebe N, Quast T, et al. Expenditure reductions
associated with a social service referral program. Popul Health
Manag 2018; 21: 469-476.

Taveras EM, Marshall R, Sharifi M, et al. Comparative effec-
tiveness of clinical-community childhood obesity interven-
tions: a randomized clinical trial. JAMA Pediatr 2017; 171:
el71325.

Brownson CA, O’Toole ML, Shetty G, et al. Clinic-community
partnerships: a foundation for providing community supports

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

for diabetes care and self-management. Diabetes Spectr 2007,
20:209-214.

Kelly C, Maytag A, Allen M, et al. Results of an initiative
supporting community-based organizations and health care
clinics to assist individuals with enrolling in SNAP. J Public
Health Manag Pract 2022; 28: ES6-E61.

Porterfield DS, Hinnant LW, Kane H, et al. Linkages between
clinical practices and community organizations for preven-
tion: a literature review and environmental scan. Am J Prev
Med 2012;42: S163-S171.

Steiner JF, Bellows J, Banegas MP, et al. Interventions to
address basic resource needs in Kaiser Permanente: a care
continuum and an outcomes wheel. Perm J 2018; 22: 18-130.
Kulie P, Steinmetz E, Johnson S, et al. A health-related social
needs referral program for Medicaid beneficiaries treated in an
emergency department. Am J Emerg Med 2021; 47: 119—124.
Davison KK and Campbell K. Opportunities to prevent
obesity in children within families: an ecological approach.
In: Crawford D and Jeffery RW (eds) Obesity prevention
and public health. Oxford: Oxford University Press, 2005,
pp- 207-230.

Bandura A. Self-efficacy: the exercise of control. New York:
W. H. Freeman and Company, 1997.

Baranowski T and Hearn MD. Health behavior interventions
with families. In: Gochman DS (ed.) Handbook of health
behavior research IV: relevance for professionals and issues for

future research. New York: Plenum Press, 1997, pp. 303-323.

Taylor WC, Baranowski T and Sallis JF. Family deter-
minants of childhood physical activity: a social-cognitive
model. In: Dishman RK (ed.) Advances in exercise adher-
ence. Champaign, IL: Human Kinetics Publishers, 1994, pp.
319-341.

Anderson RM and Funnell MM. Patient empowerment:
myths and misconceptions. Patient Educ Couns 2010; 79(3):
277-282.

McCarley P. Patient empowerment and motivational inter-
viewing: engaging patients to self-manage their own care.
Nephrol Nurs J 2008; 36: 409—413.

Johnson DM, Tzilos Wernette G, Miller TR, et al. Computerized
intervention for reducing intimate partner victimization for
perinatal women seeking mental health treatment: a multisite
randomized clinical trial protocol. Contemp Clin Trials 2020;
93:106011.

Anderson B. Collaborative care and motivational interview-
ing: improving depression outcomes through patient empow-
erment interventions. Am J Manag Care 2007; 13(4 suppl.):
S103-S106.

US Department of Health and Human Services and US
Department of Agriculture. Dietary guidelines for Americans,
2010. 7th ed. Washington, DC: US Government Printing
Office.

Council on Communications and Media (COCM). Media and
young minds. Pediatrics 2016; 138: €20162591.

Paruthi S, Brooks LJ, D’Ambrosio C, et al. Consensus state-
ment of the American Academy of Sleep Medicine on the rec-
ommended amount of sleep for healthy children: methodology
and discussion. J Clin Sleep Med 2016; 12: 1549—-1561.

Rose D, Hutchinson P, Bodor J, et al. Neighborhood food
environments and Body Mass Index: the importance of in-
store contents. Am J Prev Med 2009; 37: 214-219.



SAGE Open Medicine

89

90.

91.

92.

93.

94.

95.

96.

97.

98.

Thmels MA, Welk GJ, Eisenmann JC, et al. Development and
preliminary validation of a Family Nutrition and Physical
Activity (FNPA) screening tool. Int J Behav Nutr Phys Act
2009; 6: 14.

IThmels MA, Welk GJ, Eisenmann JC, et al. Prediction of
BMI change in young children with the family nutrition and
physical activity (FNPA) screening tool. Ann Behav Med
2009; 38(1): 60-68.

Hand RK, Birnbaum AS, Carter BJ, et al. The RD parent
empowerment program creates measurable change in the
behaviors of low-income families and children: an interven-
tion description and evaluation. J Acad Nutr Diet 2014; 114:
1923-1931.

Centers for Disease Control and Prevention (CDC). A
SAS Program for the 2000 CDC Growth Charts (ages 0 to
<20 years), https://www.cdc.gov/nccdphp/dnpao/growth-
charts/resources/sas.htm (accessed 4 March 2018).
Blumberg SJ, Bialostosky K, Hamilton WL, et al. The effec-
tiveness of a short form of the Household Food Security
Scale. Am J Public Health 1999; 89(8): 1231-1234.
Crabtree BF and Miller WL. Doing qualitative research.
Thousand Oaks, CA: SAGE, 1999.

Cloutier MM, Wiley J, Wang Z, et al. The Early Childhood
Obesity Prevention Program (ECHO): an ecologically-based
intervention delivered by home visitors for newborns and
their mothers. BMC Public Health 2015; 15: 584.

Kling SM, Harris HA, Marini M, et al. Advanced health
information technologies to engage parents, clinicians, and
community nutritionists in coordinating responsive parenting
care: descriptive case series of the women, infants, and chil-
dren enhancements to early healthy lifestyles for baby (WEE
Baby) care randomized controlled trial. JMIR Pediatr Parent
2020; 3: e22121.

Déring N, Ghaderi A, Bohman B, et al. Motivational inter-
viewing to prevent childhood obesity: a cluster RCT.
Pediatrics 2016; 137(5): e20153104.

Draxten M, Flattum C and Fulkerson J. An example of how
to supplement goal setting to promote behavior change for

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

families using motivational interviewing. Health Commun
2016; 31(10): 1276-1283.

Schaefer A, Winkel K, Finne E, et al. An effective lifestyle
intervention in overweight children: one-year follow-up after
the randomized controlled trial on “Obeldicks light.” Clin
Nutr 2011; 30(5): 629-633.

Economos CD, Hyatt RR, Must A, et al. Shape Up Somerville
two-year results: a community-based environmental change
intervention sustains weight reduction in children. Prev Med
2013; 57(4): 322-327.

Ewart-Pierce E, Mejia Ruiz MJ and Gittelsohn J. “Whole-of-
Community” obesity prevention: a review of challenges and
opportunities in multilevel, multicomponent interventions.
Curr Obes Rep 2016; 5(3): 361-374.

Bennett GG, Foley P, Levine E, et al. Behavioral treatment
for weight gain prevention among black women in primary
care practice: a randomized clinical trial. JAMA Intern Med
2013; 173: 1770-1777.

Sturm R and Hattori A. Morbid obesity rates continue to
rise rapidly in the United States. /nt J Obes 2013; 37(6):
889-891.

Ebbeling CB, Feldman HA, Chomitz VR, et al. A rand-
omized trial of sugar-sweetened beverages and adolescent
body weight. N Engl J Med 2012; 367: 1407—-1416.
Heimendinger J, Uyeki T, Andhara A, et al. Coaching pro-
cess outcomes of a family visit nutrition and physical activity
intervention. Health Educ Behav 2007; 34(1): 71-89.

Berkel C, Mauricio AM, Rudo-Stern J, et al. Motivational
interviewing and caregiver engagement in the Family
Check-Up 4 health. Prev Sci 2021; 22(6): 737-746.

Israel BA, Eng E, Schulz AJ, et al. Methods in commu-
nity-based participatory research for health. 1st ed. San
Francisco, CA: Jossey-Bass, 2005.

Robert Graham Center. The patient centered medical home:
history, seven core features, evidence, and transformational
change, 2007, https://www.graham-center.org/dam/rgc/
documents/publications-reports/monographs-books/rgcmo-
medical-home.pdf


https://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm
https://www.cdc.gov/nccdphp/dnpao/growthcharts/resources/sas.htm
https://www.graham-center.org/dam/rgc/documents/publications-reports/monographs-books/rgcmo-medical-home.pdf
https://www.graham-center.org/dam/rgc/documents/publications-reports/monographs-books/rgcmo-medical-home.pdf
https://www.graham-center.org/dam/rgc/documents/publications-reports/monographs-books/rgcmo-medical-home.pdf

