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Abstract

Background: Involvement in meal preparation and eating meals with one’s family are associated with better dietary
quality and healthy body weight for youth. Given the poor dietary quality of many youth, potential benefits of family
meals for better nutritional intake and great variation in family meals, development and evaluation of interventions
aimed at improving and increasing family meals are needed. This paper presents the design of key intervention
components and process evaluation of a community-based program (Healthy Home Offerings via the Mealtime
Environment (HOME) Plus) to prevent obesity.

Methods: The HOME Plus intervention was part of a two-arm (intervention versus attention-only control)
randomized-controlled trial. Ten monthly, two-hour sessions and five motivational/goal-setting telephone calls to
promote healthy eating and increasing family meals were delivered in community-based settings in the Minneapolis/
St. Paul, MN metropolitan area. The present study included 81 families (8-12 year old children and their parents) in the
intervention condition. Process surveys were administered at the end of each intervention session and at a home visit
after the intervention period. Chi-squares and t-tests were used for process survey analysis.

Results: The HOME Plus program was successfully implemented and families were highly satisfied. Parents and children
reported that the most enjoyable component was cooking with their families, learning how to eat more healthfully, and
trying new recipes/foods and cooking tips. Average session attendance across the ten months was high for families (68%)
and more than half completed their home activities.

Conclusions: Findings support the value of a community-based, family-focused intervention program to promote family
meals, limit screen time, and prevent obesity.
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Background

Diet quality of children and adolescents has long been a
concern for health professionals and researchers. Despite
recommendations of the 2010 Dietary Guidelines for
Americans, youth typically have inadequate intakes of
fruits, vegetables and whole grains and excessive intake
of added sugar and fat [1-3]. Involvement in meal prep-
aration and eating meals with one’s family are associated
with better dietary quality and healthy body weight for
youth [4-8], making the promotion of family meals a
possible nutrition- and weight-related health promotion
strategy [7,9-14].

Interventions that strive to teach youth about the im-
portance of healthful eating have been conducted across
communities with varying success [15-17]. Creative and
innovative programs such as hands-on cooking classes
and gardening programs for youth [18-20] continue to
be designed and delivered to children and adolescents to
promote healthful eating. Current research suggests that
involving youth in food preparation is associated with a
preference for healthy eating [13,21,22]. However, de-
tailed information beyond general statements about pro-
motion of food preparation involvement and frequency
is typically unavailable.

Given the poor dietary intake of many youth [2,3], po-
tential benefits of family meals for better nutritional in-
take [4,9,10,23] and great variation in family meals, it is
crucial to develop interventions aimed at improving and
increasing family meals and evaluate their potential im-
pact on diet quality and obesity. However, little research
has evaluated intervention programs from a family-
focused, behavior change perspective. Therefore, this
paper presents an overview of key components of the
Healthy Home Offerings via the Mealtime Environment
(HOME) Plus program, a family-focused program to
promote family meal frequency and healthful meals and
snacks among 8—12 year-old children and their families.
The theoretical model, guiding principles, intervention
session components, and important process evaluation
components [24,25] such as intervention fidelity, deliv-
ery and receipt dosage (attendance), responsiveness and
use (parent and child satisfaction and homework com-
pletion) and self-evaluation of change are discussed.

Methods

Study design and participants

The HOME Plus program is currently being evaluated
in a randomized controlled trial with160 families (one
target 8—12 year old child per family and the primary
meal-preparing parent/guardian) with three data collec-
tion periods: baseline (2011, 2012), post-intervention
(post-intervention) and follow-up (9 months post-
intervention). After baseline assessment, families were
randomized to an intervention group (n=81) and
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attended 10-monthly group sessions (Oct 2011-Jul 2012
and Oct 2012-Jul 2013, respectively for cohorts 1 and 2)
or an attention-only control group (n = 79) that received
10-monthly newsletters. A staggered cohort design was
used to accommodate the capacity of community cen-
ters and staff within funding limits.

Families were recruited from community centers in six
geographic locations of Minneapolis/St. Paul, Minnesota’s
metropolitan area. Recruitment efforts were targeted to
primary meal-preparing parents of 8-12 year old children
to increase the likelihood of accurate reporting related to
food preparation and making changes in the home food
environment. Effective methods such as flyers and small
group presentations used successfully in the pilot study
were used for recruitment [18]. Community center staff
assisted with recruitment and facilitated logistics during
intervention sessions. Parent and child participants signed
informed consent or assent forms, respectively, and com-
pleted assessments including psychosocial surveys, an-
thropometric measures, dietary recall interviews (child
only) and home food environmental measures. All proce-
dures were approved by the University of Minnesota’s
Human Subjects Review Board. Study design, methods,
eligibility and detailed data collection information is pub-
lished elsewhere [26].

Children participating in the intervention were 8—12
years old (M =10.5 years, SD =1.5); 69% were white,
16% African American/Black and 15% mixed race/ethni-
city; 46% were female; and 41% were overweight/obese
(>85%BMI percentile). Most participating parents in the
intervention were female (94%); 78% of parents were
white, 15% African American and 7% mixed race/ethni-
city. Many parents were college educated (70%) and
48% were working full-time. Because income level is
dependent upon household size, receipt of economic as-
sistance (free and/or reduced lunch for child at school
and/or public assistance through food support/stamps,
EBT, WIN, TANF, SSI or MFIP) was used to measure
household economic status; almost half of parents (45%)
reported receiving economic assistance. The parent
average age was 41 years (SD = 8.0) and 46% were over-
weight/obese.

Program description

A stepwise approach to designing and developing the
HOME Plus intervention was used to maximize the pro-
gram’s likely effect [27]. The formative steps included: 1)
targeted behavior validation, (i.e., obesity prevention of
8-12 year old children); 2) targeted mediator validation
(i.e., Social Cognitive Theory (SCT) (personal, behavioral,
and environmental factors)); 3) intervention procedure
validation, (i.e., skill development and education); and 4)
pilot/feasibility of the intervention. Process evaluation
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was conducted throughout the intervention to assess
fidelity, dosage, responsiveness and satisfaction.

HOME Plus was based on a family meal program
(HOME) previously developed and pilot tested for feasibil-
ity and acceptability by our team in 2006—-2008 [18], with
the addition of a component to reduce sedentary behavior
(mainly screen time). HOME Plus was guided by Social
Cognitive Theory (SCT) and a socio-ecological framework
[28-30]. As shown in Table 1, the intervention had three
overarching goals associated with behavioral messages
related to the planning, frequency and healthfulness of
family meals and snacks.

Sessions incorporated concepts of SCT, such as increas-
ing self-efficacy of both parents and children (e.g., through
hands-on cooking activities designed to increase skills/
confidence), increasing the outcome expectation of eating
healthful food (e.g., by being given the opportunity to
consume healthful foods created at the intervention) and
enhancing parental skill development (e.g., parents learn
and practice how to praise children for trying new foods,
limit screen time at meals, and avoid mixed messages
about food, activity and weight).

Intervention delivery
Intervention messages were addressed in a participant
guidebook, Lets Eat Together—Your Family’s Guide to
HOME Plus, given to each family and utilized throughout
the sessions. The guidebook included session topics, strat-
egies to help meet session goals, recipes and resources
(e.g., list of local farmer’s markets).

Intervention sessions were delivered monthly to mul-
tiple family groups at community park and recreation
centers in the Minneapolis area in the early evening to
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accommodate family schedules. All family members were
encouraged to attend. Childcare for children (<8 years)
and transportation were available, as needed, to enhance
retention and adherence. Each session was offered twice a
month at each location, to allow for scheduling flexibility.
Five brief goal-setting telephone calls were conducted by
lead facilitators with intervention parents over the 10-
month intervention. Details of intervention components
are described below.

Intervention components

Family group sessions

Lead facilitators used a set curriculum for intervention
delivery (see Table 2 for brief content summaries). Sessions
consisted of nutrition education and hands-on skill devel-
opment to provide parents and children with new know-
ledge and practical application. Each session included 1)
introduction of a new topic and review of prior month’s
topic and goals (family); 2) meal preparation (family); 3)
taste testing a seasonal fruit/vegetable (separate parent and
child groups); 4) small break-out groups with discussion
and activity (separate parent and child groups); 5) eating a
family meal (family); and 6) summary of session (family).
Some details of a typical session are described below.

Upon session arrival, each family selected one of four
featured recipes to prepare (meat entree, vegetarian en-
tree, salad, or fruit-based dessert). Parents and children
were introduced to new recipes, developed basic knife
skills, and practiced reading a recipe and measuring ingre-
dients. These skills were targeted to promote meal plan-
ning and preparation self-efficacy. Recipes were selected
based on the Dietary Guidelines for Americans (i.e., rec-
ipes contained 30% or less of calories from fat/serving and

Table 1 HOME Plus goals and behavioral messages for intervention families

Goals

Behavioral Messages

1. Plan healthy meals and snacks with your family more often

« Get kids involved with shopping at least three times a month

« Plan and prepare healthy meals and snacks together at least three times a week

« Plan family meals and snacks using portion size guidelines

- Creatively involve kids in trying new fruits and vegetables

- Make half your plate fruits and vegetables at meals

2. Have meals with your family at home more often

+ Make regular family meals a priority

« Enjoy your food, but don't overeat

- Sit together during meal time

- Promote positive conversation at meal time

- Eliminate electronics at meal time

3. Improve the healthfulness of the food available at home

- Increase the amount and variety of fruits and vegetables in the home

+ Make fruits and vegetables more visible and easily accessible in the home

+ Reduce the number of high fat and high sugar snacks in the home by at least half

+ Replace sugar-sweetened beverages with water

« Rely less on highly processed foods in the home
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Table 2 HOME Plus Session Topics with Parent and Child Ratings of Each Session

Session Topics

Mean rating of session
(1 =didn't like, 5 = loved it)

1-Let's get started Best family meal ever

Parent=44 Child=4.2

Wash, chop, slice and safety...kitchen basics

2-Ready, Set, Goal

Goal setting...breaking it into bite-size pieces

Parent=44 Child=4.1

Let's give them something to talk about-conversation starters

Recipe revolution-common abbreviations

3-Thinking outside the box
Go! Slow! Whoal

Switch it up: meal planning makeovers

Parent=44 Child=43

Successful recipes = accurate measures

4- What's for dinner 2night?

5-Too much? Not enough?

6-Keep it under wraps

Cook today, eat tomorrow-or freeze for another day
READ it before you EAT it

A dash of this, a pinch of that-measuring ingredients
Portion distortion— helpings, portions and servings
Are you hungry? Full? Listening to your body's cues
Get creative-colorful, fresh and nutritious salads

Fast, fun and full of acceptance-ideas for picky eaters

Making sense of advertising

Parent=44 Child=4.0

Parent=4.6 Child=43

Parent=44 Child=4.1

Wrap it up-Quick and easy meals

7-Balance, balance, keep the balance

Healthy snacks-beyond apples and oranges

Parent=4.6 Child=43

The race is on...choosing healthy snacks

Peell Chop! Fruits!

8-Less sugar and fat-a sweet deal

Sip smarter—the bottom line on sugary drinks

Parent=4.6 Child=44

Which snack or beverage? Check the facts!

Peell Chop! Vegetables!
9-AGREENable meals and snacks

Why your choices matter

Parent=4.5 Child=43

Celebrate seasons—picking produce that's fresh & less expensive

10-The future is bright...planning ahead

The Celebrity Chef is...youl

Parent=4.7 Child=45

Kids can do it...families can do it

promoted fruits/vegetables). For simplicity, recipes had
few overall ingredients and emphasized highly-available
and low-cost ingredients.

All participating family members sampled a seasonal
fruit/vegetable in a Taster’s Choice activity to increase
their exposure to a variety of fruits/vegetables. Fruits/
vegetables selected for this activity were those that
children rated during baseline data collection as ones they
had “not tried” or “did not like.” Families were encour-
aged to try, on their own, the fruit/vegetable of the month
before the next session as their Tauke HOME activity,
which targeted the behavioral goal of increasing the num-
ber of fruits/vegetables available in the home and served
at family meals and snacks. To encourage session attend-
ance and completion of Take HOME activities, families
received entries for a final session drawing for a personal
home visit by a local chef.

Small group discussions and activities

Parent session activities focused on reducing barriers and
strategies for behavior change related to program mes-
sages. For example, parents discussed mealtime stress,
ways to increase the frequency and healthfulness of family
meals, and strategies to increase healthful snacks at home
through role-play and case scenarios. Children’s group
topics paralleled those of the parent but were more game-
like to educate them in a developmentally-appropriate and
engaging manner.

Sessions concluded with family-style meals where fam-
ilies tried the foods made by the group. A pre-portioned
plate was on display at every meal to demonstrate appro-
priate serving sizes. All participants were encouraged to
try at least a sample of each food. Following dinner,
parents and children completed session evaluations and
selected family-level goals, i.e., a goal that all members of
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the family agreed they could work toward, for the next
month (for example, increase the amount of fruits and
vegetables as snacks). Families unable to attend a session
received a telephone call from their facilitator who re-
capped the session and mailed them pertinent handouts.

Parent goal-setting telephone calls

Five brief (~20 minute) tailored goal-setting telephone
calls were conducted by lead facilitators, who were trained
in Motivational Interviewing (MI), with parents over the
10-month intervention. Often during the calls, parents se-
lected new goals to complement the family-selected goal
at sessions and tended to be focused on parental strategies
for feeding picky eaters or eliminating junk food from the
home. Parents had the option of working on the same goal
throughout the intervention or choosing a new goal at any
point. Each call followed a counseling protocol based on
MI principles, including a participant-focused, collabora-
tive, decision-making approach, giving nonjudgmental
feedback, allowing for resistance, and encouraging the
participant to make a case for change [31,32]. The facilita-
tors relied on open-ended questions and reflections to
bring about the participant’s motivation and desire for
change. Intervention staff held weekly case management
meetings to discuss and address problem areas.

Program cost

Cost estimates were broken down to include training of
intervention personnel, one-time program materials and
costs associated with intervention delivery by family. Costs
per family were as follows: One-time cost of $20 for
personnel training (first aid and food safety training, study
t-shirt and chef hat (as uniform)), one-time cost of $49 for
program materials for participants at the beginning of the
program (guidebook, recipe book, chef hat and canvas
bag), and $44 per session for intervention delivery (staff
time ($27 per family), food ($8 per family), small incentives
($3 per family), room rental ($6 per family)). In addition,
childcare cost $20 per session for up to 6 kids and trans-
portation cost $12.50 per session for families (n = 6) requir-
ing cab or bus transportation. It is important to note that
at least three college students volunteered to assist with
session logistics at each session as well.

Intervention process evaluation

Fidelity of program delivery

All intervention staff members were trained to study pro-
tocols and food safety practices; lead staff was also trained
in basic first aid. Group sessions were facilitated by Regis-
tered Dietitians and a Registered Nurse. Lead staff that
conducted the goal-setting phone calls were trained in MI
prior to program start up. The program assistant super-
vised university-level student volunteers (usually 3 per
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session) in setting-up cooking stations. All team members
assisted families during meal preparation and service.

Observations of session curriculum delivery were regu-
larly conducted to monitor and enhance program fidelity
[24,27,33]. Session observations were conducted at months
3, 6 and 9 by trained university-level students using a stan-
dardized checklist. The principal investigator monitored
the checklists and reviewed them with staff.

Participant receipt dosage and responsiveness/use

Session attendance and goal-setting telephone call com-
pletion were the measures of program dosage. Study staff
documented attendance of all family members at sessions
and all telephone call attempts and completions. Home-
work completion of the Take HOME activity measured
participant responsiveness/use. Additionally, we assessed
if participants used their Family Guidebook and/or if they
made session recipes at home. Lastly, parents and children
self-evaluated any behavioral changes they attributed to
HOME Plus.

Participant satisfaction

Parents and children completed satisfaction measures of
the overall HOME Plus program. They were also asked if
they would recommend the program to friends/family and
to provide reasons for participation in the program.

Results

Fidelity of program dose and delivery

Staff training was standardized using protocols and man-
uals. Based on fidelity monitoring, 90% of sessions were
delivered as intended. The main deviation was program
start time; delays occurred because some families did not
arrive on time.

Participant receipt dosage and responsiveness/use

As shown in Table 3, 68% of families attended at least 7 of
10 sessions (high dosage). Motivational/goal-setting call
completion was high (87% average) with 84% of families
completing at least 4 of 5 calls (high dosage). In terms of
overall intervention delivery, 31% completed all sessions
and all calls; 54% completed some sessions and some calls
(=5 sessions and >3 calls); 11% completed some sessions
or some calls (>1sessions and >1 calls) and 4% completed
no session or calls.

Given the small numbers in the low dosage categories of
both sessions and calls, we were only able to assess for dos-
age differences by family demographic characteristics using
a dichotomous low/high dosage of sessions (i.e., <7 vs 7+)
and calls (i.e., <4 vs 4+). Parents attending a high dose of
sessions were significantly more likely to identify as white
(80%) compared to those identifying as black/mixed race/
other (50%; Xz (1) =5.35, p=.02); similar findings were
found by child race (data not shown). Because household
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Table 3 Participant Rates for HOME Plus Group Sessions
and Goal-Setting Phone Calls (n = 81 families)

Session Attendance Call Completion
N families (%) N families (%)
1 64 (79%) 1 76 (94%)
2 61 (75%) 2 73 (91%)
3 54 (67%) 3 70 (88%)
4 56 (70%) 4 64 (80%)
5 50 (63% 5 64 (80%)
6 50 (63%)
7 55 (69%)
8 50 (63%)
46 (58%)
10 57 (70%)
Average 54 (68%) 69 (87%)

income level does not account for family size, receipt of
economic assistance was used to measure family eco-
nomic status; families not receiving economic assistance
(86%) were more likely to have high session dosage
compared to families receiving economic assistance
(57%; xz(l) =8.24, p <0.01). Completion of a high dose
of calls was not significantly associated with parent race,
child race, or receipt of economic assistance. Both ses-
sion and call dosage were not significantly associated

Page 6 of 9

with parent marital status or child age. Of families at-
tending at least one session, 59% completed their Take
HOME Activity and 75% brought additional family mem-
bers to at least one session. Most (81%) families had
made at least one HOME Plus recipe at home. Almost
all parents (95%) reported motivational/goal-setting calls
with staff were helpful reminders of program goals.

Program satisfaction was high; 98% of parents reported
being “satisfied” or “very satisfied” with HOME Plus
(Table 4). Parents reported cooking with their family/
child, learning how to eat more healthfully, trying new
recipes/foods and cooking tips as what they liked most
about sessions (Table 4). Eighty-eight percent of children
reported they would recommend HOME Plus to other
children (Table 4). Over three-quarters of children re-
ported HOME Plus increased their willingness to try
new foods, eat more fruits and vegetables and eat health-
ier snacks (Table 4).

Discussion

This paper describes the intervention and process
evaluation of the HOME Plus family meals intervention
program. The study and program design were based on
a strong body of literature demonstrating the import-
ance of family meals for a variety of healthful outcomes
among youth [34-37]. There is a dearth of intervention
programming with a primary focus on family meals with

Table 4 Parent and Child Participant-Reported HOME Plus Satisfaction

Question: Parent N =68
How satisfied were you with the HOME Plus program *66(98%)
Because of the HOME Plus program. ..

| am more aware of portion sizes *58(92%)

my child is more aware of his/her portion sizes *54(86%)

my child is more open to trying new foods *52(87%)
What did you like most about participating in the HOME Plus program

Cooking with family/child A10(32%)

Learning how to eat more healthfully A6(19%)

Trying new recipes/foods and tips N6(19%)

Child N=71

Would you recommend the HOME Plus program to other kids? *59(88%)
Because of the HOME Plus program. ..

I'am willing to try new foods *52(85%)

| eat more fruits and vegetables *52(84%)

| eat healthier snacks *51(82%)
What components did you like best about the HOME Plus program?

taste-testing fruits *53(79%)

cooking with my parent *51(76%)

learning food preparation skills like chopping and measuring *39(58%)

*satisfied/highly satisfied.
Aopen-ended.
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entire families [38-41], and to the best of our knowledge,
the HOME Plus intervention is the first family meals-
focused intervention to be evaluated in a randomized
controlled trial. The intervention design and detailed
intervention protocol benefited from pilot work, a solid
theoretical foundation and dedication of highly trained
staff and student volunteers. The vibrant intervention
was designed to enhance learning, promote behavior
change for children and parents and engage all family
members to facilitate family-level change. In combin-
ation with personalized motivational/goal-setting calls,
facilitators provided the support necessary for family be-
havior change in multi-family groups in community set-
tings. Findings from the current study indicate the high
level of feasibility and acceptance of this community-
based, family-focused intervention to promote family
meals, reduce sedentary behavior and prevent obesity.

Child and parent self-evaluation of behavior change
indicate cooking together, skill building and promoting
family meals are valued activities. Parents provided par-
ticularly favorable ratings regarding the multiple, family-
group format and group discussions at sessions, suggest-
ing community-based delivery with groups is acceptable.
Children indicated they were more willing to try new
foods and eat more healthful foods because of HOME
Plus, suggesting promotion of healthful eating through
the family meal may be an important public health strat-
egy. HOME Plus was highly regarded by both parents
and children and filled a need for families who wanted
to eat more family meals and promote healthful food in
their home.

Parental engagement is a key contributor to effective-
ness of family interventions [42,43]. Providing program-
ming to address time constraints and needs of busy
families through flexibility in session schedules; telephone
calls to enhance session topics; ending each session on
time; selecting quick, tasty and healthful recipes and inter-
vention components best suited for the developmental age
of participants were strategies contributing to the success-
ful delivery of HOME Plus.

Strengths of HOME Plus include a standardized process
for the design, application of quality assurance methods,
successful engagement of the whole family and rigorous
process evaluation. In addition, we have included detailed
cost break down of study components which provides cost
estimates of intervention delivery. This information can
be used to guide budgets for similar research studies and/
or programs within the community. However, program
limitations also need to be considered, including variations
within sites such as difficulty engaging families with vari-
able needs and the children’s wide age range (8—12 years).
However, every effort was made to accommodate family
needs and deliver an intervention that was appropriate for
the children’s developmental age. Finally, families who
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consented to participate in the study may have been more
motivated to participate in a family meals-focused, health-
ful eating program compared to families who did not par-
ticipate. Although, the study sample characteristics were
representative of the county in which they were recruited,
with the exception of being slightly more educated (which
is not uncommon for health-related clinical trials), in-
person session attendance was associated with less eco-
nomic disadvantage and racial diversity. Since baseline
family meal frequency was relatively high among interven-
tion participants (M =5.0, SD =1.9), the program pro-
moted frequent family meals but focused more on the
healthfulness of meals at home (at baseline, 69% of fam-
ilies reported that fewer than half of their family meals
were made at home). Despite these limitations, much has
been learned about delivering a family-focused interven-
tion and the program could be adapted for other commu-
nities, e.g., families who do not eat any family meals, and/
or rural or low-income families, by conducting needs as-
sessments, engaging communities to assess barriers, and
using successful techniques like our MI calls.

Conclusion

The success of the HOME Plus program delivery and par-
ticipation illustrates offering programming to children and
their parents focused on family meals in community set-
tings are feasible and well-accepted. Programs are needed
in which families feel comfortable planning and preparing
meals, learning necessary skills and gaining knowledge to
adopt healthful behavior changes. However, challenges
are likely and need to be considered when promoting
community-based, family-focused programs. Future family
meal interventions, similar to HOME Plus, need to con-
sider how to best implement the program and disseminate
the program with less staff involvement. The HOME Plus
intervention process findings suggest community-based,
family-focused programs are achievable; this approach may
represent an effective strategy to promote healthful family
meals and prevent obesity among preadolescent youth.
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SCT: Social Cognitive Theory.

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

Authors’ contributions

JF, DNS, AG, MK and MS contributed to the design of the study. CF, MD, and MH
contributed to the design of the intervention program. CF drafted the manuscript,
assisted by all authors. All authors revised the manuscript for important intellectual
content and all authors read and approved the final version.

Acknowledgments

This study and publication was supported by Grant ROTDK08400 by the National
Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) at the National
Institutes of Health (NIH). Its contents are solely the responsibility of the authors
and do not necessarily represent the views of the NIH. Software support was
provided by the University of Minnesota’s Clinical and Translational Science
Institute (Grant TULTRR033183) from the National Center for Research Resources



Flattum et al. International Journal of Behavioral Nutrition and Physical Activity (2015) 12:53

(NCRR) of the NIH. The HOME Plus trial is registered with ClinicalTrials.gov
(Identifier: NCT01538615). The authors wish to thank Linda Fancher for her
help in delivering program sessions so effectively, the students and volunteers
from the University of Minnesota, parents and children participating in the
study, UMN Extension Service, Minneapolis Park and Recreation, Bonnie
Dudovitz for her contribution to the intervention design and Kayla Dean for her
ongoing assistance throughout the program. The authors also acknowledge
staff from the participating recreation centers (Armatage, Kenwood, Longfellow,
Pearl, Van Cleve and Waite) in Minneapolis for their assistance in program
recruitment and delivery.

Author details

'School of Nursing, University of Minnesota, 5-160 Weaver-Densford Hall, 308
Harvard St. SE, Minneapolis, MN 55455, USA. “Department of Family
Medicine, University of Minnesota, Minneapolis, MN, USA. *Department of
Epidemiology and Community Health, School of Public Health, University of
Minnesota, Minneapolis, MN, USA. “Community and Family Medicine and
Global Health, Duke University, Durham, NC, USA.

Received: 9 September 2014 Accepted: 13 April 2015
Published online: 29 April 2015

References

1. US. Department of Agriculture and U.S. Department of Health and Human
Services. Dietary Guidelines for Americans (7th Edition). Washington DC: US
Printing Office; 2010.

2. Reedy J, Krebs-Smith SM. Dietary sources of energy, solid fats, and added
sugars among children and adolescents in the United States. J Am Diet
Assoc. 2010;110:1477-84.

3. Krebs-Smith SM, Guenther PM, Subar AF, Kirkpatrick SI, Dodd KW. Americans
do not meet federal dietary recommendations. J Nutr. 2010;140:1832-8.

4. Fulkerson JA, Kubik MY, Story M, Lytle L, Arcan C. Are there nutritional and
other benefits associated with family meals among at-risk youth? J Adolesc
Health. 2009;45:389-95.

5. Fulkerson JA, Neumark-Sztainer D, Hannan PJ, Story M. Family meal frequency
and weight status among adolescents: Cross-sectional and 5-year longitudinal
associations. Obesity. 2008;16:2529-34.

6. Hammons AJ, Fiese BH. Is frequency of shared family meals related to the
nutritional health of children and adolescents? Pediatrics. 2011;127:1565-74.

7. Neumark-Sztainer D, Hannan PJ, Story M, Croll J, Perry C. Family meal
patterns: Associations with sociodemographic characteristics and improved
dietary intake among adolescents. J Am Diet Assoc. 2003;103:317-22.

8. Leech R, McNaughton S, Crawford D, Campbell K, Pearson N, Timperio A.
Family food involvement and frequency of family dinner meals among
Australian children aged 10-12 years. Cross-sectional and longitudinal
associations with dietary patterns. Appetite. 2014;75:64-70.

9. Utter J, Scragg R, Schaaf D, Mhurchu CN. Relationships between frequency
of family meals, BMI, and nutritional aspects of the home food environment
among New Zealand adolescents. Int J Behav Nutr Phys. 2008;5:50.

10.  Videon TM, Manning CK. Influences on adolescent eating patterns: the
importance of family meals. J Adolesc Health. 2003;32:365-73.

11. Andaya A, Arredondo E, Alcaraz J, Lindsay S, Elder J. The association
between family meals, TV viewing during meals, and fruit, vegetables,
soda, and chips intake among Latino children. J Nutr Educ Behav.
2011;43:308-15.

12. Welsh E, French S, Wall M. Examining the relationship between family
meal frequency and individual dietary intake: does family cohesion play a
role? J Nutr Educ Behav. 2011;43:229-35.

13. Woodruff S, Kirby A. The associations among family meal frequency, food
preparation frequency, self-efficacy for cooking, and food preparation techniques
in children and adolescents. J Nutr Educ Behav. 2013:45:296-303.

14. Fiese BH, Tomcho TJ, Douglas M, Josephs K, Poltrock S, Baker T. A review of
50 years of research on naturally occuring family routines and rituals. J Fam
Psychol. 2002;16:381-90.

15. Niemeier BS, Hektner JM, Enger KB. Parent participation in weight-related
health interventions for children and adolescents: a systematic review and
meta-analysis. Prev Med. 2012,55:3-13.

16.  Stice E, Shaw H, Marti CN. A meta-analytic review of obesity prevention programs
for children and adolescents: the skinny on interventions that work. Psychol Bull.
2006;132:667-91.

20.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

Page 8 of 9

Cohen J, Kraak V, Choumenkovitch S, Hyatt R, Economos C. The CHANGE
study: a healthy-lifestyles intervention to improve rural children’s diet quality.

J Acad Nutr Diet. 2014;114:48-53.

Fulkerson JA, Rydell S, Kubik MY, Lytle L, Boutelle K, Story M, et al. Healthy
home offerings via the mealtime environment (HOME): feasibility, acceptability,
and outcomes of a pilot study. Obesity. 2010;18 Suppl 1:569-74.

Davis J, Ventura E, Cook L, Gyllenhammer L, Gatto N, LA sprouts. A
gardening, nutrition, and cooking intervention for Latino youth improves
diet and reduces obesity. J Am Diet Assoc. 2011;111:1124-230.

Heim S, Stang J, Ireland M. A garden plot project enhances fruit and
vegetable consumption among children. J Am Diet Assoc.
2009;109:1220-6.

Larson NI, Story M, Wall M, Neumark-Sztainer D. Calcium and dairy
intakes of adolescents are associated with their home environment, taste
preferences, personal health beliefs, and meal patterns. J Am Diet Assoc.
2006;106:1816-24.

Chu YL, Addo QY, Perry CD, Sudo N, Reicks M. Time spent in home meal
preparation affects energy and food group intakes among midlife women.
Appetite. 2012;58:438-43.

Woodruff S, Hanning R. A review of family meal influence on adolescents’
dietary intake. Can J Diet Pract Res. 2008;69:14-22.

Durlak J, DuPre E. Implementation matters: a review of research on the
influence of implementation on program outcomes and the factors
affecting implementation. Am J Community Psychol. 2008:41:327-50.
Baranowski T, Stables G. Process evaluations of the 5-a-day projects. Health
Educ Behav. 2000,27:157-66.

Fulkerson JA, Neumark-Sztainer D, Story M, Gurvich O, Kubik MY, Garwick A,
et al. The healthy home offerings via the mealtime environment (HOME)
plus study: design and methods. Contemp Clin Trials. 2014;38(1):59-68.
Baranowski T, Cerin E, Baranowski J. Steps in the design, development and
formative evaluation of obesity prevention-related behavior change trials.
Int J Behav Nutr Phys Act. 2009,6:6.

Bandura A. Social foundations of thought and action: a social cognitive
theory (1st edition). Englewood Cliffs, NJ: Prentice-Hall; 1986.

Elder J, Lytle L, Sallis J, Rohm Young D, Steckler A, Simons-Morton D,

et al. A description of the social-ecological framework used in the trial of
activity for adolescent girls (TAAG). Health Educ Res. 2007;2:155-65.
Klein E, Lytle L, Chen V. Social ecological predictors of the transition to
overweight in youth: Results from the teens eating for energy and nutrition
at schools (TEENS) study. J Am Diet Assoc. 2008;108:1163-9.

Naar-King S, Suarez M. Motivational interviewing with adolescents and
young adults (applications of motivational interviewing). New York, USA:
The Guilford Press; 2010.

Lundahl B, Burke BL. The effectiveness and applicability of motivational
interviewing: a practice-friendly review of four meta-analyses. J Clin Psychol.
2009,65:1232-46.

Bellg AJ, Borrelli B, Resnick B, Hecht J, Minicucci DS, Ory M, et al. Enhancing
treatment fidelity in health behavior change studies: Best practices and
recommendations from the NIH behavior change consortium. Health
Psychol. 2004;23:443-51.

Eisenberg M, Olson R, Neumark-Sztainer D. Correlations between family
meals and psychosocial wellbeing among adolescents. Arch Pediatr Adolesc
Med. 2004;158:792-6.

Musick K, Meier A. Assessing causality and persistence in associations
between family dinners and adolescent well-being. J Marriage Fam.
2012;74:476-93.

Larson N, Neumark-Sztainer D, Hannan P, Story M. Family meals during
adolescence are associated with higher diet quality and healthful meal
patterns during youth adulthood. Am Dietetic Assoc. 2007;107:1502-10.
The National Center on Addiction and Substance Abuse at Columbia
University. The importance of family dinners VIl (White Paper). New York,
NY: CASA Columbia; 2012. [http://www.casacolumbia.org/addiction-
research/reports/importance-of-family-dinners-2012].

Davison KK, Birch LL. Childhood overweight: A contextual model and
recommendations for future research. Obes Rev. 2001;2:159-71.

Pratt CA, Stevens J, Daniels S. Childhood obesity prevention and treatment:
recommendations for future research. Am J Prev Med. 2008;35:249-52.
Steele RG, Janicke DM. Changing times call for changing methods:
Introduction to the special issue on innovative treatments and
prevention programs for pediatric obesity. J Pediatr Psychol.
2013;38:927-31.


http://www.casacolumbia.org/addiction-research/reports/importance-of-family-dinners-2012
http://www.casacolumbia.org/addiction-research/reports/importance-of-family-dinners-2012

Flattum et al. International Journal of Behavioral Nutrition and Physical Activity (2015) 12:53 Page 9 of 9

41. Schwartz RP, Vitolins MZ, Case LD, Armstrong SC, Perrin EM, Cialone J,
et al. The YMCA healthy, fit, and strong program: a community-based,
family-centered, low-cost obesity prevention/treatment pilot study.
Child Obes. 2012,8:577-82.

42. Gubbels JS, Kremers SPJ, Stafleu A, de Vries SI, Goldbohm RA, Dagnelie PC,
et al. Association between parenting practices and children’s dietary intake,
activity behavior and development of body mass index: the KOALA birth
cohort study. Int J Behav Nutr Phys Act. 2011,8:8-18.

43. Waters E, Bj B, Brown T, Kj C, Gao Y, Armstrong R, et al. Interventions for
preventing obesity in children. Cochrane Database Syst Rev. 2011;12, CD001871.

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

www.biomedcentral.com/submit

Submit your manuscript at ( BioMled Central




	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Study design and participants
	Program description
	Intervention delivery
	Intervention components
	Family group sessions
	Small group discussions and activities
	Parent goal-setting telephone calls

	Program cost
	Intervention process evaluation
	Fidelity of program delivery
	Participant receipt dosage and responsiveness/use
	Participant satisfaction


	Results
	Fidelity of program dose and delivery
	Participant receipt dosage and responsiveness/use

	Discussion
	Conclusion
	Abbreviation
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References

