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Abstract
The last decade of research has suggested that family meals play an important role in promoting
healthful dietary intake in youth. However, little is known about the structural characteristics and
interpersonal dynamics of family meals that may help to inform why family meals are protective
for youth. The current mixed methods, cross-sectional study conducted in 2010–2011 includes
adolescents and parents who participated in two linked population-based studies. Participants
included 40 parents (91.5% female) and adolescents (57.5% female) from the Minneapolis/St.
Paul area participating in EAT 2010 and F-EAT. The structural (e.g. length of the meal, types of
foods served) and interpersonal characteristics (e.g., communication, emotion/affect management)
of family meals were described and associations between interpersonal dynamics at family meals
and adolescent body mass index (BMI) and dietary intake were examined via direct observational
methods. Families were video-recorded during two mealtimes in their homes. Results indicated
that family meals were approximately 20 minutes in length, included multiple family members,
were typically served family style (70%) and occurred in the kitchen 62% of the time and 38% of
the time in another room (e.g., family room, office). Additionally, significant associations were
found between positive interpersonal dynamics (i.e., communication, affect management,
interpersonal involvement, overall family functioning) at family meals and lower adolescent BMI
and higher vegetable intake. These findings add to the growing body of literature on family meals
by providing a better understanding of what is happening at family meals in order to inform
obesity prevention studies and recommendations for providers working with families of youth.
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INTRODUCTION
Research over the last decade has suggested that family meals play an important role in
promoting healthful dietary intake in adolescents. Cross-sectional and longitudinal research
on boys and girls from diverse ethnic/racial backgrounds suggests that family meals are
associated with increased fruit and vegetable intake,1–3 lower levels of extreme weight
control behaviors,4 and better psychosocial health.5 There is also evidence that family meals
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may be protective against obesity, although findings have been inconsistent across
studies.6,7 Research findings pointing to the protective nature of family meals have
generated interest in understanding more about the characteristics of family meals and the
key protective factors related to family meals. Specifically, it is of interest to investigate
characteristics of family meals, such as interpersonal dynamics during the meal (e.g.,
communication, behavior management; Table 1), structure of the meals (e.g., chaotic,
routine), and logistics of the meal (e.g., length of the meal, who is present at the meal, what
is eaten).

Given concerns about poor dietary behaviors in adolescence and the high prevalence of
obesity in adolescents,8,9–11 investigating characteristics of the family meal that are
associated with dietary intake and weight outcomes is of high importance. Specifically,
knowing more about what is occurring at family meals may assist in the development of
interventions aimed at increasing the frequency and improving the quality (in terms of both
food served and atmosphere at meals) and more specifically, lead to identifying modifiable
factors to target for family-based adolescent obesity prevention interventions. Thus, the
main aim of this study is to use a mixed methodological approach to describe (qualitative)
the structural and interpersonal dynamics of family meals and to conduct preliminary
analyses (quantitative) to test the association between the interpersonal dynamics at family
meals and adolescent dietary intake and BMI z-score.

Previous research examining structural characteristics and interpersonal dynamics at family
meals has been very limited. One cross-sectional study with adolescents examined the
specific types of foods served at dinner. Results showed that approximately 30% of families
served fruit, milk or a salad for dinner, while 50% or more reported that their families served
vegetables and sugar-sweetened beverages.12 Additionally, specific sociodemographic
characteristics (low education), psychosocial characteristics (high work-life stress,
depressive symptoms, low family functioning), and personal beliefs and behaviors (low
value of family meals, low enjoyment of cooking, low meal planning and fewer hours in
food preparation) were associated with lower healthfulness of foods served at family
meals.12 Two cross-sectional, direct observational studies examining interpersonal dynamics
at family meals with overweight children found that families with an obese child had
difficulties with interpersonal dynamics during the family meal time, such as, managing
family members’ emotions, interpersonal involvement, parental discipline, and role division
during family meals as compared to families with non-overweight children.13,14 Thus,
limited quantitative and qualitative studies suggest that structural and interpersonal
dynamics during family meals may be associated with youth weight and weight-related
behaviors. However, more research is needed that can comprehensively examine structural
and interpersonal dynamics during family meals simultaneously, such as studies using
mixed methods. Additionally, direct observational research that draws on a more racially/
ethnically and socio-economically diverse population is needed because previous research
has primarily been conducted with white, mid- to upper- socioeconomic status families.

The current study builds upon the extant literature on family meals by employing direct
observational methods in a diverse sample of adolescents to address the following research
questions: (1) What are the common characteristics of family meals among families with
adolescents (e.g., length of meal, distractions at the meal, people present at the meal, what is
served at the meal)?; (2) What types of interpersonal dynamics occur during family meals
(e.g., healthy communication, positive affect, behavioral control)?; and (3) Is there an
association between positive interpersonal dynamics during family meals and more healthful
dietary intake and lower body mass index (BMI) in adolescents? The main exploratory
hypothesis of the current study is that families with more positive interpersonal dynamics
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during family meals will have adolescents with more healthful dietary intake patterns and
BMI z-scores.

METHODS
Sample and Study Design

The study sample included 41 families who participated in the Family Meals, LIVE! pilot
study, a sub-study of two linked multi-level studies—EAT 2010 (Eating and Activity
Among Teens)15 and Families and Eating and Activity among Teens (F-EAT).12,16

In EAT 2010, surveys, food frequency questionnaires and anthropometric measures were
completed by 2,793 adolescents from 20 public middle schools and high schools in the
Minneapolis/St. Paul metropolitan area of Minnesota during the 2010 academic year. The
mean age of the study population was 14.4 years (SD=2.0) and adolescents were equally
divided by gender (46.8% boys, 53.2% girls). The racial/ethnic backgrounds of the
participants were as follows: 18.9% white, 29.0% African American or Black, 19.9% Asian
American, 16.9% Hispanic, 3.7% Native American, and 11.6% mixed or other. The
socioeconomic status (SES) of participants included: 29.4% low SES, 24.3% low-middle
SES, 33.3% Middle SES, 6.4% Upper-Middle SES, and 2.8% High SES.

For Project F-EAT, data were collected by surveying up to two parents/caregivers (n=3,709)
of the adolescents participating in EAT 2010. In total, 85.3% of adolescents in EAT 2010
had one parent respond and 47.5% had two parents respond. Parent participants had a mean
age of 42.3 years (SD=8.6). The majority of parent respondents were mothers or other
female guardians (62.0%). Participating parents were racially/ethnically and
socioeconomically diverse similar to EAT 2010 adolescents.16

Families (n=41) who had participated in both Project EAT and F-EAT were eligible to
participate in the Family Meals, LIVE! pilot study. Participants were randomly selected
from the list of parents who participated in Project F-EAT. Approximately 150 families
were recruited through fliers sent out to parents after they completed the Project F-EAT
survey. Families self-selected to participate in this study and agreed to have two family
meals video-recorded in their home within two weeks of each other. The average time
between data collection for EAT 2010/F-EAT and participation in the Family Meals, LIVE!
pilot study was 2 weeks (range=1–4.5 weeks). There were no statistically significant
differences between parents and adolescents who participated in the Family Meals, LIVE!
pilot study and parents and adolescents who participated in EAT 2010 or F-EAT. Families
participating in the Family Meals, LIVE! pilot study were similar to the ethnic/racial and
socio-economic diverse population in EAT 2010 and F-EAT. Race/ethnicity included: black
(45%), Caucasian (35%) or Latino (10%), with a small percentage from other race/
ethnicities (Asian 5%, American Indian 2%, Mixed 3%). SES of families included: 33.3%
low SES, 20.5% low-middle SES, 15.4% Middle SES, 5.13% Upper-Middle SES, and
10.3% High SES.

Two video-recordings of family meals were conducted, based on direct observational
literature showing that a “sensitizing period,” such as recording more than one observation,
is used to allow participants to acclimate and become less reactive (i.e., more representative
behavior) to the direct observational equipment. 17–19 During the in-home family meal
video-recordings, families were told to eat as they normally do, including moving to
locations within the house where they typically eat their meals (e.g., family room). Families
were told that the main aim of the study was to learn more about what a “modern day”
family meal looked like and that there was no right or wrong way to have a family meal.
Families were asked to record two weeknight family dinners exactly one week apart. All
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family members were required to be present at both meals. Research team members set-up
the video equipment in the room the family designated and then left the house until the
family had completed their meal. All 41 families completed all aspects of data collection.
All participants (i.e., all family members in the videos) were consented or assented into the
study. All study protocols were approved by the University of Minnesota’s Institutional
Review Board Human Subjects Committee.

Measures
Direct observational measures, including the Mealtime Interaction Coding System (MICS)
and mealtime characteristics, and adolescent health outcome measures (i.e. BMIz and fruit
and vegetable intake) used in the study are described in detail in Table 2.

Statistical Analysis
To allow for a sensitizing period (i.e., screening effect), only the second video-recording
(taken within 7 days) was used in analyses. Descriptive statistics were conducted to examine
qualitative characteristics of the family meal. The mean length of the meal, number of
family members present at the meal, and number of times an adult and/or child left the table
during mealtime were calculated. In addition, frequency/prevalence of the types of food
served, parent’s handling of child behavior, and location of family meals were run. The
descriptive analyses were also stratified by weight status of the adolescent to identify
patterns by weight status.

For quantitative analyses, tests of linearity were conducted first to assess the linear
relationship between the dependent and independent variables (through plotting the
observed versus predicted values). One observation was identified as an outlier and was
dropped from the models (n=40). General Linear Modeling was then used to estimate and
test associations between each measure of family interpersonal dynamics (task
accomplishment, communication, affect management, interpersonal involvement, behavior
control, roles, and overall family functioning) and each adolescent outcome measure (BMIz,
fruit and vegetable intake). Although descriptive statistics were stratified by non-overweight
and overweight/obese to identify patterns by weight status, stratification was not used in the
General Linear Models due to the unequal distribution of the groups. Also, in this
exploratory study, p-values less than 0.05 were used to point to aspects of greater interest
rather than for strict hypothesis testing. Hence adjustment for multiple testing is not
warranted. All analyses were conducted using SAS 9.2 (2002–2008) (SAS Institute, Inc,
Cary, NC).

Results
Descriptive Characteristics of Family Meals

The average length of a family meal was 19 minutes (SD= 7.3) (Table 2). At least one parent
was present at the family meal (mean = 1.59; SD = 0.74), with 83% (33/40) of parents being
mothers and 38% (15/40) being fathers. On average, there were two or more children
present at the family meal (mean = 2.6 children; SD = 1.2). The age range of the children
present at the family meal was between 6 months-18 years. Over half of the family meals
took place in the kitchen or dining room (25/40; 62%), but 38% (15/40) of family meals
took place in either the family room or another room in the house (e.g., office, bedroom).
Approximately 35% (14/40) of families had a TV on in the same room as the family meal,
or in an adjoining room.

The majority of families (28/40; 70%) served their meals family style. This entailed taking
the prepared food to the table and having all family members dish up their own food. In 15%
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(6/40) of families, parents pre-plated the food and in 10% (4/40) of families, the child was
an active participant in choosing food, determining portion size, and directing what to put on
their plate while the adult plated the food for the child. These percentages were similar when
looking at families of normal weight or overweight/obese children.

It was common for families to serve some type of meat for dinner (categories are not
mutually exclusive). For example, 38% (15/40) of families had red meat and 50% (20/40)
had white meat (i.e., chicken, pork, fish). Pasta was served by 40% (16/40) of families and
45% (18/40) had some type of bread/tortilla or rice for dinner. Over 75% (31/40) of families
served a vegetable for dinner, while only 18% (7/40) served fruit and approximately a
quarter of families (10/40) had dairy foods available for dinner. Approximately 60% (24/40)
of families served either milk or water for dinner, 15% (6/40) served a sugar-sweetened
beverage and 33% (13/40) did not serve a beverage. Only 8% of families (3/40) served a
dessert for dinner. Similar food service patterns and food consumption patterns were noted
in normal weight children and overweight/obese children.

When parents were confronted with resistance from their child (i.e., “picky eater”) regarding
eating certain foods (e.g., vegetables), the majority of parents responded in one of two ways.
First, parents used verbal coaxing (18/40; 45%). Verbal coaxing included trying to explain
to the child the importance of eating a certain food, or compromising/bargaining with the
child, such as telling them that they could have dessert after they ate their vegetable, or that
trying everything on their plate was a family rule. The other most common response (16/40;
40%) to a picky eater was collaboration with the child in solving the problem. Only 13%
(5/40) of parents used coercion. This response included threats or intimidation to get the
child to eat their food, such as telling the child that they had to finish their vegetable or they
couldn’t leave the table. Similar parent response patterns to child picky eating were noted in
normal weight children and overweight/obese children.

Preliminary Analyses: Associations between Interpersonal Dynamics at Family Meals and
Adolescent and Adult Weight and Health Behaviors

Quantitative results indicated a significant association between six of the seven healthy
family meal interpersonal dynamics (i.e., communication, affect management, interpersonal
involvement, overall family functioning) and lower Body Mass Index (BMI) in adolescents
(Table 3). For example, for every one point increase in healthy communication at family
meals, adolescent BMI was lower by 0.28 z-score units (p = 0.023).

There were significant positive associations between all seven family meals interpersonal
dynamics variables (i.e., task accomplishment, communication, affect management,
interpersonal involvement, behavior control, roles and overall family functioning) and
higher consumption of vegetables in adolescents (Table 3). For example, for every one point
increase in behavior control, adolescent vegetable consumption was higher by 0.64 (p =
0.006). There were no significant associations between family meal interpersonal dynamics
and adolescent fruit consumption.

DISCUSSION
The main aim of this mixed methods, exploratory study was to describe structural and
interpersonal characteristics of family meals and to conduct preliminary analyses to identify
whether family meal interpersonal dynamics (e.g. communication, warmth, behavior
control) were associated with adolescent health outcomes (i.e., BMI, fruit and vegetable
intake). Results indicated that family meals were not lengthy, included multiple family
members at the meal with at least one adult present, were eaten in the kitchen or another
room in the house, were served family style and typically included meats, pasta/bread,
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vegetables and milk/water, and did not end with dessert being served. This picture of family
meals may potentially be useful for intervention researchers to use with families when trying
to help them increase the frequency of family meals while exerting the least effort. For
example, the relatively short length of time families in the study took to eat family meals
may be encouraging for other families when considering whether to devote the time to carry
out a family meal.

Additionally, results suggested that families with positive interpersonal dynamics during
family meals had adolescents who ate more vegetables and had lower BMIs. Thus, it may be
the case that families who make family meals a routine (task accomplishment), clearly and
directly share information with each other at meals (communication), express feelings
during the meals (affect management), show genuine concern and interest in one another’s
lives during the meals (interpersonal involvement), have predictable rules and expectations
at family meals (behavior control), have shared and individual roles specific to the meal
(roles), and have high quality exchanges (overall family functioning) during family meals
have adolescents with more vegetable intake and lower BMIs.

Findings from the current study extend previous research on family meals. While past
research has suggested that family meal frequency is protective for adolescents, in relation
to dietary intake1–3, and weight and weight-related behaviors,6 the current study identified
potential mechanisms (i.e., positive interpersonal dynamics) for further research exploration
that may help explain why family meals are protective. Future research should confirm
current findings with a larger racially/ethnically and socio-economically diverse sample and
explore further aspects of interpersonal dynamics during family meals in order to identify
whether specific components (e.g., communication) of interpersonal dynamics are more
important than others in predicting healthful adolescent health outcomes and whether
interpersonal dynamics between certain family members (e.g., siblings vs. parent/child) are
more protective of healthful adolescent outcomes.

This study had several strengths. First, the use of direct observational methods allowed for a
more in-depth and comprehensive measurement of family level interpersonal behaviors in
the home environment related to family meals. Additionally, the current sub-study was
connected to two large multi-level studies with diverse socio-economic and racial/ethnic
participants. However, findings from the present study must also be interpreted in light of
certain limitations. One limitation is the small sample size (n = 41), thus limiting power and
generalizability. Additionally, the majority of families participating in the sub-study were
either black or white, were less overweight than participants in the EAT 2010 and F-EAT
samples, and self-selected to be in the sub-study. Furthermore, although the first family
video-recorded family meal was used as the sensitizing period and excluded from analyses,
families still may have modified their behavior due to being video-recorded. Finally, this
study was cross-sectional, thus, temporal causality cannot be implied and it is important to
note that other unaccounted variables may be explaining the significant associations found
in the current study.

CONCLUSIONS
Results from this exploratory, mixed methods study represent a first step in identifying the
structural and interpersonal characteristics of family meals that may help explain the
significant associations found in the literature between family meal frequency and
adolescent healthful eating behaviors. Future research should investigate the results found in
the current study with a larger more representative sample in order to confirm significant
findings and to inform future family meals intervention research. There are also practice-
based implications that can be explored based on the results of this study. For example,
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dietitians, health care providers and public health interventionists who work with families
may be able to provide a better description of the characteristics of family meals, in order to
make it possible for more families to participate in family meals. Additionally, providers
may want to consider educating families about the importance of interpersonal dynamics,
and the specific components of interpersonal dynamics, at family meals.
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Table 2

Measures used in the Family Meals. LIVE! Pilot Study

Measure Description

Mealtime Interaction
Coding System (MICS)

• The Mealtime Interaction Coding System (MICS)20 was used to code family meal interpersonal
dynamics.21 The MICS consists of seven subscales (see Table 1).

• The MICS has been used to reliably distinguish patterns of parent and child interactions around
family meals and has been found to be valid in racially/ethnically and socio-economically diverse
families.13

• Two research assistants were trained on the MICS coding system by the first author and established
high interrater reliability. The two research assistants coded all video-recorded data with the first
author doing reliability checks on every fifth observation.22 Intraclass correlations calculated for
interrater reliability were high (range=0.89–0.98).

Mealtime Characteristics • The Mealtime Observation Form, validated in previous studies, 23 was used to capture structural
characteristics of the mealtime environment. Eight categories were coded: length of meal, number
of adults and children present at meal, how the meal is served, where the meal takes place,
television on/off, how many times the child and parent leave the table, types of food served, and
parents response to child’s picky eating behavior.

• Training of the two research assistants on the Mealtime Observation Form followed the same
protocol as the MICS. Intraclass correlations were calculated for interrater reliability and were
acceptable, ranging from 0.90–1.00.

Adolescent BMI • Adolescents in EAT 2010 had height and weight measured at school by trained research staff in a
private area with standardized equipment and procedures. Adolescents were asked to remove shoes
and outerwear (e.g., heavy sweaters).

• BMI values were calculated according to the following formula: weight (kg)/height (meters)2 and
converted to z-scores, standardized for gender and age.24

Adolescent Dietary Intake • Adolescent dietary intake was assessed in EAT 2010 adolescents with the 149-item Youth and
Adolescent Food Frequency Questionnaire (YAQ).25 For fruit and vegetable intake, daily servings
were defined as the equivalent of one-half cup.

• Validity and reliability of the YAQ have been previously tested with youth and found to be within
acceptable ranges for dietary assessment tools.25,26 Test-retest correlations between two YAQs over
a one-year period were 0.49 for fruit, and 0.48 for vegetables.
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