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Abstract
Objective: Although existing evidence links breakfast frequency to better dietary
quality, little is known specifically in regard to the benefits associated with eating
breakfast together with one’s family. The present study describes the prevalence
and experience of having family meals at breakfast among rural families and
examines associations between meal frequency and adolescent diet quality.
Design: Data were drawn from Project BreakFAST, a group-randomized trial
aimed at increasing school breakfast participation in rural Minnesota high schools,
USA. Linear mixed models were used to examine associations between student
reports of family breakfast frequency and Healthy Eating Index 2010 (HEI-2010)
scores while accounting for clustering within schools, demographics and
household food security.
Setting: Adolescent students from sixteen schools completed online surveys,
height and weight measurements, and dietary recalls at baseline in 2012–2014.
Subjects: The sample included 827 adolescents (55·1% girls) in grades 9–10 who
reported eating breakfast on at most three days per school week.
Results: On average, adolescents reported eating breakfast with their family 1·3
(SD 1·9) times in the past week. Family breakfast meals occurred most frequently in
the homes of adolescents who reported a race other than white (P= 0·002) or
Hispanic ethnicity (P= 0·02). Family breakfast frequency was directly associated
with adolescent involvement in preparing breakfast meals (P< 0·001) and positive
attitudes (P≤ 0·01) about mealtime importance, interactions and structure. Family
breakfast frequency was unrelated to most diet quality markers.
Conclusions: Family meals may be one important context of opportunity for
promoting healthy food patterns at breakfast. Additional research is needed to
better inform and evaluate strategies.
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Several studies have demonstrated that adolescents who
have more family meals each week, and particularly more
frequent family meals in the evening, have diets of higher
nutritional quality as distinguished by higher intakes of
fruit, vegetables and key nutrients (e.g. fibre, Ca, Fe and
several vitamins) and lower intakes of sugar-sweetened
drinks and saturated fat(1–6). Based on this research, efforts
to promote the practice of eating together have increased
over the past decade along with attention to the barriers
experienced by families. Particularly common barriers
experienced by US families include different schedules
and difficulty finding time to eat together(7,8). For example,
one study involving 902 parents of adolescents found that

79% of parents and 54% of adolescents reported having
different schedules that made it challenging to eat
together(8). It is therefore important that public health
messages and interventions designed to promote family
meals are informed by research regarding whether it
matters if families eat together in the evening v. other times
of the day.

Although there is also substantial evidence that links
frequency of eating breakfast to diets of overall better
nutritional quality(9), little is known about the prevalence
and benefits associated with eating breakfast together with
one’s family. Likewise, research about family mealtime
factors that may vary according to time of day and have

Public Health Nutrition: 19(9), 1565–1574 doi:10.1017/S1368980016000379

*Corresponding author: Email larsonn@umn.edu © The Authors 2016

https://doi.org/10.1017/S1368980016000379 Published online by Cambridge University Press

http://crossmark.crossref.org/dialog/?doi=10.1017/S1368980016000379&domain=pdf
https://doi.org/10.1017/S1368980016000379


the potential to influence the overall experience (e.g. per-
ceived importance of eating together, interpersonal inter-
actions at the meal, structure of the meal) or more directly
the types and amounts of food consumed (e.g. where food
is purchased, how it is served, adolescent involvement in
meal preparation) at family breakfast meals is lacking in the
peer-reviewed literature(10,11). A search of the literature
identified only three previous studies that have examined
how eating breakfast together with one’s family may be
related to nutrition outcomes(10,12,13); just one of these three
studies reported on the eating habits of US adolescents(10)

and no studies reported on youth residing in rural areas.
There is a particular need to better understand the experi-
ence of eating together at breakfast among rural US families
as school breakfast participation is lower in rural compared
with urban areas(14) and because of the potential for
informing interventions addressing dietary patterns and the
high prevalence of weight-related problems and food
insecurity among rural youth(15–19).

In summary, despite growing awareness of the benefits
associated with having family meals, little research to date
has focused on the breakfast meal or families residing in
rural areas. Additional research is needed to better inform
the design and targeting of health messages and interven-
tions for rural families and, in particular, for adolescent
children who frequently skip the breakfast meal. The
current study was conducted to address identified gaps in
the literature by providing more information on the pre-
valence and experience of eating breakfast together as a
family among a sample of adolescents enrolled at rural
schools in Minnesota, USA. In describing aspects of the
family breakfast meal experience, the study may also have
important implications for future research designed to
investigate mechanisms that link family breakfast meal fre-
quency to adolescent outcomes. The first study aim was to
describe the frequency of having family meals at breakfast
in relation to the frequency of having family meals at dinner,
along with patterns of purchasing family breakfast meals at
fast-food restaurants and how family breakfast meals are
served. The second aim was to examine associations of the
frequency of having family meals at breakfast with demo-
graphic characteristics, household food security, adolescent
involvement in meal preparation, perceptions of the meal-
time experience, and diet quality. Based on the existing
literature, it was hypothesized that family meals at breakfast
would occur less frequently than family meals at dinner but
more frequent family breakfast meals would be similarly
related to markers of higher diet quality(10,12,13).

Methods

Study design and population
The current study used baseline data from Project Break-
FAST (Fueling Academics and Strengthening Teens), a
group-randomized trial aimed at increasing school

breakfast participation through the implementation of
policy and environmental supports in sixteen rural
Minnesota high schools(20). All students enrolled in grades
9–10 at the eight intervention and eight control schools
were asked to complete a brief screening survey to
determine eligibility unless they were absent on the day
when data collection took place. Of the 5767 students who
completed the screening survey, a total of 2512 students
were determined to be eligible based on proficiency in
English, having access to a telephone, typically being
present at the beginning of the school day, and eating
breakfast on no more than three days per school week.
Parents of eligible students were notified and asked to
contact the study team within 10 d if they did not want
their child to participate. Project BreakFAST invited fifty to
seventy-five randomly selected students to participate at
each school from the eligible sample with parental con-
sent; ethnic/racial minority students were oversampled to
meet a minority enrolment goal of 30%. A total of 904
students provided informed assent and were enrolled in
two waves from eight schools in 2012–2013 and from the
remaining eight schools in 2013–2014.

Enrolled students were asked to complete height and
weight measurements, the baseline survey and 24h dietary
recalls. Trained research staff measured students’ height
and weight in a private area at each school and online
surveys were independently completed by students in the
school computer lab or at home. Three dietary recalls
(two weekdays, one weekend day) were administered by
research staff over the telephone using the multiple-pass
interview technique, a food amount booklet to aid in
estimating portion sizes and the Nutrition Data Systems for
Research nutrient calculation software(20,21). The analytic
sample for the current study includes the 827 students who
completed the baseline survey and indicated how often all
or most people living in their home had eaten breakfast
together over the past week. All study procedures were
approved by the University of Minnesota Institutional
Review Board Human Subjects Committee and by the
principal/superintendent and food-service director at each
participating school. Schools also provided administrative
data on school breakfast participation and data allowing for
identification of enrolled students who received free or
reduced-price school meals. The mean proportion of
students participating in school breakfast across schools in
this sample was just 11%, which translates to the average
student eating one school breakfast meal every two weeks.
Of possible relevance, the majority of students (60%)
travelled no more than 5 miles to get to school, but 14%
reported travelling more than 10 miles.

Survey development and measures
The Project BreakFAST survey is a 116-item, self-report
instrument that was designed to assess a range of factors of
potential relevance to breakfast consumption among
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adolescents. The current study made use of measures that
were based on previously established tools and included
on the survey to assess: how often adolescents ate
breakfast and dinner with other household members(10);
how often families of adolescents purchased food from a
fast-food restaurant for breakfast(22); how food was served
at a typical breakfast meal(23); how often adolescents were
involved in preparing breakfast meals(24); attitudes about
mealtime importance, interpersonal interactions and
structure(25,26); adolescent demographic characteristics(10);
and household food security(27).

Family meals
Frequency of having a family meal at breakfast was
assessed with the question: ‘During the past 7 days, how
many times did all, or most, of the people living in your
home eat breakfast together?’ A similar question was used
to assess how often adolescents had a family meal at
dinner. Response categories for each question allowed
adolescents to indicate zero to seven times; however,
responses were collapsed to never, one to two times and
three to seven times for analysis based on the distribution.
The questions did not provide detailed definitions for
breakfast or dinner in regard to the timing of meals, food
or beverage items consumed, or location of consumption.

Purchasing and service of breakfast meals
As a pilot assessment of food access in the rural region of
the Project BreakFAST study found that at least one
fast-food restaurant was located within 5 miles of each of
three participating schools, consideration was given to the
practice of purchasing family meals from a restaurant.
Adolescents were asked to report how often their family
purchased food from a fast-food restaurant for breakfast in
response to the question: ‘During the past 7 days, how
many times was a family breakfast meal purchased from a
fast-food restaurant and eaten together either at the
restaurant, in the car or at home?’ Response categories
allowed adolescents to indicate zero to three or more
times. To assess style of meal service, adolescents were
asked: ‘How is food served at a normal family breakfast?’
Response categories were ‘we don’t eat breakfast as a
family’, ‘food is served family style where everyone can
help themselves from food on the table’, ‘family members
serve themselves from the counter or stove top’, ‘food is
put on family members’ plates/bowls by whoever cooked
it and then served’, ‘some combination of all these ways’
and ‘other serving style’.

Preparation of breakfast meals
Past week frequency of involvement in preparing food for
breakfast was assessed using two questions, which sepa-
rately asked about making breakfast for yourself and
helping to make breakfast for your family. Response
categories for each question allowed adolescents to indi-
cate zero to seven times.

Mealtime importance, positive interactions and structure
The perceived importance of eating breakfast together as a
family was assessed by asking adolescents to indicate how
strongly they disagreed or agreed with three items: ‘In
my family, it is important we eat breakfast together’; ‘In my
family, it is often difficult to find a time when family
members can sit down to breakfast together’; and ‘I am
often too busy to eat breakfast with my family’. Similarly,
positive interactions at breakfast meals eaten together as a
family was assessed with three items: ‘In my family,
breakfast time is about more than just getting food; we all
talk with each other’; ‘In my family, breakfast is a time for
talking with other family members’; and ‘I enjoy eating
breakfast with my family’. The structure at breakfast meals
eaten together as a family was assessed with two addi-
tional items: ‘In my family, manners are important during
breakfast’ and ‘In my family, there are rules at breakfast we
are expected to follow’. Responses were dichotomized for
analysis (‘strongly disagree’/‘disagree’ v. ‘strongly agree’/
‘agree’) of individual items. Additionally, responses were
summed in a manner similar to prior research(25), to form
scores with higher values indicating greater agreement in
regard to the importance of eating breakfast together with
one’s family (Cronbach’s α= 0·54), experiencing positive
interactions at family breakfast meals (Cronbach’s
α= 0·79) and expectations for structure at family breakfast
meals (Cronbach’s α= 0·54).

Sociodemographic characteristics
Adolescent gender, grade level, race, ethnicity and
household structure were assessed by self-report.
Household structure was assessed with the question:
‘Which adults do you live with?’ Participants were
instructed to select all applicable categories from the fol-
lowing response options: ‘my mother’, ‘my father’,
‘sometimes with my mother, sometimes with my father
(they have separate homes)’, ‘stepmother’, ‘stepfather’,
‘other adult relatives (like grandparents)’ and ‘other, not
related’. Administrative data on receipt of free/reduced-
price school meals were linked to the survey data using
student identification numbers and contributed a marker
of socio-economic status.

Household food security
Food security was assessed using nine questions adapted
from the US Food Security Survey Module. The questions
asked adolescents about the availability of food at home in
the last 30 d and how often it had been necessary to cut
back on the amount they ate due to a lack of money for
food (e.g. ‘Has the size of your meals been cut because
your family didn’t have enough money for food?’).
Response categories were ‘a lot’, ‘sometimes’ and ‘never’.
The questions were previously validated and determined
to be a reliable measure of food security status in a sample
of 345 adolescents(27). In the Project BreakFAST sample,
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the Cronbach’s α for the nine questions indicated high
internal consistency (r= 0·91).

Dietary recalls
Most adolescent participants (n 739) additionally completed
at least one 24h dietary recall and the majority of partici-
pants completed multiple recalls (n 618 completed three
recalls, n 58 completed two recalls, n 63 completed one
recall). Average intake values were generated when multi-
ple recalls were completed and the Healthy Eating Index
2010 (HEI-2010) was used to assess diet quality. The
HEI-2010 is a measure of diet quality in terms of con-
formance to the Dietary Guidelines for Americans and US
Department of Agriculture Food Patterns(28). For the
current study, analyses focused on overall diet quality
scores (range: 0–100) and selected component scores
reflecting intakes of vegetables (range: 0–5), whole fruit
(range: 0–5), whole grains (range: 0–10), refined grains
(range: 0–10), dairy (range: 0–10), total protein (range:
0–5), fatty acids (range: 0–10), sodium (range: 0–10) and
empty calories (range: 0–20). For all HEI-2010 components,
higher scores indicate closer conformance with dietary
guidance. A recent evaluation of the HEI-2010 supported its
validity and reliability for assessing diet quality(29).

Statistical analysis
All analyses were conducted using the statistical software
package SAS version 9·3 (2011). Descriptive statistics were
first calculated to examine patterns of eating breakfast
together, meal purchasing and meal service. Two-sample
t tests were used to identify differences in mean frequency
of eating together according to demographic character-
istics, food security status and meal preparation beha-
viours. Perceptions of mealtime importance, positive
interactions and structure were summarized using per-
centage agreement with each of the statements and the
χ2 test statistic was used to evaluate overall differences in
perceptions across breakfast meal frequency categories
(never, 1–2 times, 3–7 times). Additionally, linear mixed
models were used to examine associations between
frequency of eating breakfast together and scores repre-
senting importance, positive interactions and structure.
Models included a random effect of school to account for
clustering within schools and fixed effects of gender, grade
level, race, ethnicity, household structure, free/reduced-
price school meal status and household food security
status. Similar linear mixed models were used to examine
the associations between frequency of eating breakfast
together and the HEI-2010 scores for boys and girls
separately; models were stratified by gender based on
prior family meals research(6). Least-square means and
their standard errors with type 3 tests were used to inter-
pret practical and statistical significance. Two-sided tests
were used to evaluate statistical significance based on a
95% confidence level.

Results

Frequency of eating breakfast together, meal
purchasing and meal service
On average, this sample of adolescent breakfast skippers
reported eating together with ‘all or most’ of their family
1·3 (SD 1·9) times at breakfast and 4·5 (SD 2·2) times at
dinner in the past week. Family dinner frequency was
directly associated with family breakfast frequency
(P< 0·001); adolescents who reported never having a
family breakfast in the past week had an average family
dinner frequency of 3·9 times as compared with an aver-
age family dinner frequency of 5·4 times among adoles-
cents who reported three to seven family breakfast meals.

The average frequency of eating breakfast together was
similar across most demographic subgroups and food security
status; however, differences were found by race and ethnicity
(Table 1). Adolescents who reported a race other than white
and their ethnicity as Hispanic had higher frequencies of
eating breakfast together than adolescents of white race and
non-Hispanic ethnic backgrounds, respectively.

Among adolescents who had at least one family breakfast
meal in the past week, the distribution for reported frequency
of purchasing the meal from a fast-food restaurant was as
follows: 78% zero times (n 303), 14% one time
(n 54), 7% two times (n 26) and 1% three or more times
(n 5). In reference to a normal family breakfast, the dis-
tribution of breakfast meal service styles among adolescents
who reported ever eating breakfast as a family was as follows:
27% family style where everyone can help themselves (n 94),
25% family members serve themselves from the counter or
stove (n 89), 13% food is put on family members’ plates or
bowls by whoever cooked (n 45), 22% some combination of
all these ways (n 78) and 3% other serving style (n 9).

Preparation of breakfast meals by frequency of
eating breakfast together
On average, adolescents reported making their own
breakfast 2·2 (SD 2·1) times and helping to make breakfast
for their family 0·6 (SD 1·3) times in the past week. The
average frequency of eating breakfast together with family
members was positively associated with adolescent pre-
paration of breakfast meals for their own consumption
(P< 0·001) and for their family (P< 0·001). For example, the
average past week frequency of making your own break-
fast was 1·9 (SD 2·1) times among adolescents who never ate
breakfast together with their family compared with 2·8
(SD 2·1) times among those who ate breakfast together with
their family three to seven times during the week.

Adolescents’ attitudes about mealtime importance,
positive interactions and structure by frequency of
eating breakfast together
The majority of adolescents agreed or strongly agreed that it
is often difficult for family members to find a time when
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they can sit down to breakfast together (67%), they are
often too busy to eat breakfast with their family members
(59%), they enjoy eating breakfast with their family (67%)
and manners are important during breakfast (63%).
Agreement was less common for statements regarding the
importance of eating breakfast together (22%), breakfast
being a time to talk with other family members (29%) and
having rules they are expected to follow at breakfast (19%).

Agreement with each of the individual statements
relating to mealtime importance, positive interactions and

structure was related to frequency of eating breakfast
together with family members (Table 2; P≤ 0·01 for each
test of overall differences). Models accounting for
sociodemographic characteristics, household food security
status and school as a random effect further showed that
frequency of eating breakfast together was related to
attitude scores indicating higher perceived importance for
time, more positive interactions and greater structure at
family breakfast meals (Table 3; P≤ 0·01 for each test of
overall differences).

Table 2 Perceptions of family breakfast importance, positive interactions and structure among adolescents in rural Minnesota, USA,
2012–2014

Agreement (%) by family breakfast
frequency in the past week*

Never
(n 437)

1–2 times
(n 217)

3–7 times
(n 173) P value

It is important we eat breakfast together 11 28 43 <0·001
It is often difficult to find a time when family members can sit down to breakfast together 77 65 45 <0·001
I am often too busy to eat breakfast with my family 70 53 38 <0·001
Breakfast is a time for talking with other family members 17 39 44 <0·001
I enjoy eating breakfast with my family 56 80 81 <0·001
Manners are important during breakfast 59 69 69 0·01
There are rules at breakfast we are expected to follow 12 25 31 <0·001

*Unadjusted percentage agreement was determined by collapsing the response options ‘strongly agree’ and ‘agree’ as compared with ‘strongly disagree’ and
‘disagree’. Probability testing represents a χ2 test of overall differences in prevalence across the three categories of family breakfast.

Table 1 Frequency of eating breakfast together as a family in the past week according to sociodemographic
characteristics of adolescents in rural Minnesota, USA, 2012–2014

Frequency of family breakfast meals in the
past week*

n
Never
(%)

1–2 times
(%)

3–7 times
(%)

Mean
frequency SD P value*

Overall 827 53 26 21 1·3 1·9
Gender 0·05

Boys 371 51 24 25 1·5 2·0
Girls 456 54 28 18 1·2 1·8

School grade level 0·08
Grade 9 406 52 24 24 1·5 2·0
Grade 10 421 54 29 18 1·2 1·8

Race 0·002
Non-white 234 46 25 29 1·7 2·1
White 555 56 26 17 1·2 1·8

Ethnicity 0·02
Hispanic 107 37 35 28 1·7 1·9
Non-Hispanic 672 55 26 20 1·3 1·9

Household structure 0·94
Live with two parents 593 52 27 21 1·3 1·9
Other household structure 233 55 24 21 1·4 2·0

Free/reduced-price school meals 0·30
No 527 54 26 19 1·3 1·9
Yes 299 50 26 24 1·4 1·9

Household food security 0·82
Food secure 677 53 27 20 1·4 2·0
Food insecure 112 51 24 25 1·4 1·8

*Estimates are unadjusted percentages and mean frequencies. P values are based on two-sample t tests.
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Adolescents’ diet quality by frequency of eating
breakfast together
Models accounting for sociodemographic characteristics,
household food security status and school as a random
effect showed the frequency of eating breakfast together
was unrelated to most markers of diet quality among ado-
lescent boys (Table 4) and girls (Table 5) who reported
skipping breakfast on two or more days per week.
Differences in component HEI-2010 scores by frequency of
eating breakfast together were identified only for whole fruit
(P=0·02) among boys and refined grains (P=0·001) and
empty calories (P=0·008) among girls. Adolescent boys
who ate breakfast together with their family one to two
times in the past week had poorer scores for whole fruit
than their peers who never ate breakfast with their family.
For adolescent girls, frequency of eating breakfast together
was associated with poorer scores for refined grains but
with better scores for empty calories (i.e. consumed less
energy from solid fats, alcohol and added sugars).

Discussion

The present study described patterns and experiences of
eating breakfast together among rural families along with

associations between family breakfast frequency and mar-
kers of adolescent dietary quality. The results show that
family breakfast meals contribute to the shared mealtime
experiences of adolescent breakfast skippers and, in line
with some previous research, occur most frequently in the
homes of adolescents from ethnic/racial minority back-
grounds(10). Although the majority of adolescents reported
they enjoy eating breakfast together with their family,
scheduling difficulties were common and only 22% of
adolescents agreed it was important to eat breakfast
together. The purchasing of a family breakfast meal from a
fast-food restaurant was reported by nearly a quarter of
adolescents who had a family breakfast meal in the past
week while the average frequency of helping to prepare
food for the breakfast meal was fewer than once per week.
Participation in family breakfast meals was unrelated to most
markers of dietary quality, suggesting the need for additional
research to build a greater understanding of the practice
among rural families and behavioural modifications that
could be implemented to better support healthy food
choices for adolescents who frequently skip eating breakfast.

While only two previous studies in adolescents and one
study in younger children have examined associations
between family breakfast frequency and markers of

Table 3 Perceptions of family breakfast importance, positive interactions and structure among adolescents in rural Minnesota, USA,
2012–2014

Family breakfast frequency in the past week*

Never (n 437) 1–2 times (n 217) 3–7 times (n 173)

Mean SE Mean SE Mean SE P value

Importance (range: 3–12) 6·1a,c 0·2 7·0b,c 0·2 7·8a,b 0·2 <0·001
Positive interactions (range: 3–12) 6·3a,b 0·2 7·5b 0·2 7·8a 0·2 <0·001
Structure (range: 2–8) 4·2a,b 0·1 4·8b 0·1 4·9a 0·1 <0·001

a,b,cMean values within a row with unlike superscript letters were significantly different (P< 0·05).
*The model includes fixed effects for gender, school grade level, race, ethnicity, household structure, free/reduced-price school meal eligibility and household
food security status, along with a random effect representing school.

Table 4 Adolescent boys’ adjusted* Healthy Eating Index 2010 (HEI-2010) scores by past week frequency of eating breakfast together as a
family in rural Minnesota, USA, 2012–2014

Family breakfast frequency in the past week

Never (n 149) 1–2 times (n 72) 3–7 times (n 78)

Mean SE Mean SE Mean SE P value

Total HEI-2010 score (range: 0–100) 52·3 1·6 50·5 1·7 52·0 1·7 0·44
Vegetable score (range: 0–5) 2·0 0·2 2·3 0·2 2·2 0·2 0·72
Whole fruit score (range: 0–5) 1·9a 0·3 1·3b 0·3 1·7a,c 0·3 0·02
Whole grains score (range: 0–5) 3·4 0·5 3·1 0·6 4·0 0·6 0·25
Refined grains score (range: 0–10) 5·0 0·6 4·7 0·6 4·2 0·6 0·32
Dairy score (range: 0–10) 7·9 0·4 7·4 0·4 8·1 0·4 0·20
Protein foods score (range: 0–5) 4·2 0·2 4·3 0·2 4·1 0·2 0·69
Fatty acid ratio score (range: 0–10) 3·8 0·5 3·4 0·5 3·5 0·5 0·66
Sodium score (range: 0–10) 3·6 0·5 4·0 0·5 3·4 0·5 0·48
Empty calories score† (range: 0–20) 16·0 0·6 15·7 0·6 16·8 0·6 0·17

a,b,cMean values within a row with unlike superscript letters were significantly different (P< 0·05).
*The model includes fixed effects for school grade level, race, ethnicity, household structure, free/reduced-price school meal eligibility and household food
security status, along with a random effect representing school.
†Solid fats, alcohol and added sugars.
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dietary quality, all three studies found some evidence that
eating breakfast together was related to better nutritional
outcomes(10,12,13). For example, a study among 2793
students in grades 6 to 12 in the Minneapolis–St. Paul
metropolitan area of Minnesota showed that family
breakfast frequency was associated with higher usual
intakes of fruit, whole grains and fibre(10). The absence of
a relationship between eating breakfast together as a
family and most measures of adolescent dietary intake in
the sample for the current study might be explained by
methodological differences and, in part, by the unique
nature of the sample. Eating breakfast on no more than
three days in a school week was an eligibility requirement
for participation in Project BreakFAST and not being
hungry in the morning was reported as a common bar-
rier(30). Most adolescents who participated in family
breakfast meals (73%) therefore reported a frequency of
three or fewer times in the past week, and it is possible
that adolescents who participated in family breakfast
meals consumed little food at the meals.

The findings in regard to meal purchasing, preparation
and service are also important to consider within the
context of prior research. Frequent purchasing of family
meals from a fast-food restaurant is a practice associated
with poor diet quality among youth and parents(31,32).
While secular decreases in the frequency of eating at
fast-food restaurants have been observed over the past
decade, similar decreases in the overall frequency of
purchasing fast food for family meals have not been
observed(22). The current study adds to this literature by
more specifically describing the practice at breakfast
among families residing in rural areas and demonstrating it
is not uncommon in a given week for families to purchase
at least one breakfast meal at a fast-food restaurant. In
contrast, there is growing evidence that adolescent invol-
vement in meal preparation is associated with markers of

better diet quality(24,33). The frequency of adolescent
involvement in food preparation was positively associated
with family breakfast frequency but, even among those
who had three or more family breakfast meals in a given
week, the average frequency of involvement in food
preparation was just 1·3 times. Together these findings
regarding meal purchasing and preparation habits could
help to further explain the lack of an association between
family breakfast frequency and adolescent dietary quality
in the study sample and suggest behavioural modifications
should be evaluated as part of interventions. Less is known
about the potential influence of meal service style on
dietary quality but the finding that a self-service style
(i.e. everyone helps themselves from food on the table,
counter or stove top) is utilized by more than half of
families that eat together also has implications for the
design of interventions and messaging to parents. Related
research regarding the influence of home food availability
and accessibility suggests that when young people are
provided the opportunity to serve themselves it is impor-
tant to make healthy options the easiest options and
provide tableware that does not promote excessive
portions (e.g. 4 oz juice glass, 8 oz bowl)(34). Therefore,
the results suggest it will be important as part of inter-
ventions promoting family breakfast meals to encourage
and provide specific suggestions for parents to help them
in making healthy breakfast food options readily acces-
sible in their home; limit the accessibility of energy-dense,
nutrient-poor alternatives; and provide breakfast table-
ware of a reasonable size.

Strengths and limitations of the current study should be
considered in interpreting the findings. Strengths included
the breadth of reliable measures used to assess mealtime
experiences, the focus on adolescents enrolled at rural
schools and the comprehensive examination of overall
diet quality using the HEI-2010. The present study was

Table 5 Adolescent girls’ adjusted* Healthy Eating Index 2010 (HEI-2010) scores by past week frequency of eating breakfast together as a
family in rural Minnesota, USA, 2012–2014

Family breakfast frequency in the past week

Never (n 226) 1–2 times (n 116) 3–7 times (n 71)

Mean SE Mean SE Mean SE P value

Total HEI-2010 score (range: 0–100) 53·8 1·4 54·0 1·6 54·0 1·8 0·99
Vegetable score (range: 0–5) 2·1 0·1 2·1 0·2 2·0 0·2 0·77
Whole fruit score (range: 0–5) 2·4 0·2 2·1 0·3 2·2 0·3 0·37
Whole grains score (range: 0–5) 3·6 0·4 3·4 0·4 4·0 0·5 0·41
Refined grains score (range: 0–10) 5·7a 0·4 5·2a,b 0·4 4·0c 0·5 0·001
Dairy score (range: 0–10) 7·8 0·3 7·9 0·3 8·6 0·4 0·06
Protein foods score (range: 0–5) 3·9 0·2 4·2 0·2 3·7 0·2 0·08
Fatty acid ratio score (range: 0–10) 3·4 0·3 3·7 0·4 3·4 0·4 0·82
Sodium score (range: 0–10) 5·1 0·4 4·8 0·4 4·5 0·5 0·35
Empty calories score† (range: 0–20) 14·5a 0·5 15·4a,b 0·6 16·2b 0·6 0·008

a,b,cMean values within a row with unlike superscript letters were significantly different (P<0·05).
*The model includes fixed effects for school grade level, race, ethnicity, household structure, free/reduced-price school meal eligibility and household food
security status, along with a random effect representing school.
†Solid fats, alcohol and added sugars.
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among the first to describe adolescents’ perceptions
regarding the importance of eating breakfast together with
their family, interpersonal interactions at family breakfast
meals and structure of family breakfast meals.
Additionally, the study uniquely provided information
about adolescents’ involvement in preparing food for
breakfast and how families that eat breakfast together
manage the service of meals. The focus on adolescents
enrolled at rural schools is noteworthy as most other
research on family meals has been carried out in urban
populations(2,4,10,35). Nutrition and weight are priority
areas for improving the health of rural youth and thus their
experiences are particularly important to understand in
developing interventions(36). Diet quality was assessed
using 24 h dietary recalls and the established HEI-2010
scoring metric(29).

Despite the rigour of the dietary assessment based on
the HEI-2010, the study did not collect sufficient data to
allow for description of the foods and beverages
consumed at family breakfast meals. Further, the term
‘breakfast’ was not defined for participants as has been
proposed by experts(37) and it was not possible to
compare family breakfast meals with breakfast meals
consumed in other contexts in regard to nutrient intake or
the types of foods and beverages consumed. The breadth
of information collected as part of the Project BreakFAST
survey precluded asking about the days of the week when
family breakfast meals or adolescent involvement in
preparing food for breakfast occurred, other aspects of
adolescent involvement in food preparation, details
regarding the purchasing of family breakfast meals at fast-
food restaurants, or the contextual factors that may be
important to address in developing interventions that
target these behaviours. It is also possible that social
desirability influenced the responses of adolescent parti-
cipants to measures of family breakfast meals included on
the survey and their report of dietary intake. Caution
should be used in making generalizations to youth from
other areas as the data were collected in one Midwest state
and there may be regional differences in family breakfast
patterns. Additionally, it is possible the exclusion criteria
for Project BreakFAST produced a sample with family
breakfast patterns that are not representative of those
among adolescents residing in rural areas.

Conclusion

The results of the present study indicate family meals may
represent one important context of opportunity to address
in designing messages and interventions to promote
healthy breakfast eating patterns among rural youth and
particularly for those targeted to ethnic/racial minority
families. Although the current study did not find a rela-
tionship between family breakfast frequency and dietary
quality, the results showed that nearly half of rural families

have at least one family breakfast meal in a given week
and the majority of adolescents enjoy eating breakfast with
their family. Additional research should be carried out to
confirm the observed relationships in samples that include
and can compare breakfast skippers, breakfast eaters who
do not eat with their family and breakfast eaters who eat
with their family. Further research will also be important to
better inform and evaluate strategies for promoting healthy
food patterns as part of family breakfast meals. For
example, it may be beneficial for health professionals to
provide families with ideas for quick, healthy meal options
that could replace the purchase of food at fast-food
restaurants and that adolescents could bring to school for
eating at a later time if they are not hungry at the family
mealtime. Future research should explore whether being
at the table while other family members consume break-
fast could provide an important opportunity for commu-
nication and learning about healthy food choices even if
an adolescent is not hungry and chooses, for example, to
only drink a glass of milk or 100% juice during the family
meal. It is further likely, based on the results reported
here, that participating in family breakfast meals may
provide an opportunity for adolescents to build their skills
and interest in preparing food. Interventions for families
that incorporate messages around eating together at
breakfast should thus consider building on related
research(24,38,39) by further evaluating the practice of
providing guidance for adolescents and their parents to
promote the practice of preparing healthy foods at home.

As previous research has linked overall family meal
frequency to outcomes other than nutritional health, future
studies should also consider whether family breakfast
frequency is associated with outcomes such as fewer
disordered eating behaviours, better psychosocial health
and higher school performance(40). If family breakfast
frequency is found to promote multiple aspects of ado-
lescent health, it may be particularly important for school
and health professionals to use the results of the current
study in combination with other research to inform prac-
tices that support families in eating breakfast together. The
finding, for example, that 59% of adolescents were often
too busy to eat breakfast with their family members
emphasizes the potential benefits of advocating for
delayed school start times for high-school students so that
young people have adequate time for sleep and sharing
time with their family in the morning. Prior population-
based research has similarly reported the perception of
being too busy in the morning to eat a healthy breakfast is
common among adolescents(41,42). Although the American
Academy of Pediatrics now recommends that schools aim
to start no earlier than 08.30 hours in the morning, a
2011–2012 national survey found this was the case in only
14·4% of US high schools(43,44). Family breakfast
frequency was not related to the measure of household
food security included in the current study but insecure
access to affordable, healthy food may be yet another
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barrier for health professionals to address in promoting
shared meals(45,46). Future studies should consider using
qualitative assessments in an effort to fully assess the
potential impact of food security on sharing mealtimes.
Finally, there is also a need for qualitative research to
explore in greater depth the attitudes and preferences of
adolescents in regard to how their families can best sup-
port them in fuelling their bodies with healthy food at
breakfast and possible cultural differences among young
people representing various ethnic/racial backgrounds.
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