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Objective: Dietary habits play an important role in the
prevention of chronic diseases as well as the development
of children and adolescents. Changes in lifestyle patterns
during the last several decades have contributed to less
structured eating behaviors in youth which could also affect
food choices. There remains, however, limited research on
the association between eating habits and food consumption in Austrian youth.
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Methods: A total of 165 students (55% male) between
11 and 16 years of age from 9 middle school classes in the
federal state of Tyrol, Austria participated in the study. Information on the frequency of meal consumption (breakfast, lunch, dinner, snacks between meals) along with the
frequency of the consumption of various foods was obtained via a questionnaire that was administered during
regular class time. In addition, body weight (kg) and height
(cm) was measured according to standard procedures.
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Results: The majority of participants reported daily
lunch and dinner (85% and 70%, respectively) while only
52% reported daily breakfast consumption. Almost half of
the participants (46%) reported having late night snacks at
least once a week. Regular breakfast consumption was associated with healthier dietary choices even though there
was an association with higher intake of sweets. Late night
snacks, on the other hand, were associated with higher consumption of fast food and softdrinks.
Conclusion: Regular breakfast appears to be an important
contributor to the establishment of healthy dietary patterns
even though healthy food choices should be emphasized.
The detrimental effects of late night snacks on food choices
may indicate the importance of regular meal patterns during the day. Regular family meals also allow parents to have
more control over food choices of their children and to
serve as role model. Further, healthy food choices should
be emphasized in school and after-school settings.

Cite this article: Drenowatz C, Greier K, Klein P. Associations between eating habits and food intake in Austrian
adolescents. Ann Clin Nutr. 2018; 2: 1010.
1

MedDocs Publishers
Introduction

assent was obtained from the participants at the time of data
collection. The study protocol was approved by the Institutional Review Board of the University of Innsbruck as well as the
school board of the Federal State of Tyrol and the principals of
the participating schools. Data collection occurred during May
and June of 2018.

Dietary habits have been associated with a number of
chronic diseases and play a crucial role in the development of
children and adolescents [1]. In addition to the risks associated
with poor dietary choices at the individual level, they also induce significant costs on the health care system [2]. Dietary intake is not only associated with the regulation of body weight
[3,4]; several studies have shown associations of eating behavior with cognitive function, memory, academic performance
and psychological well-being [5-8]. Adolescence is a particularly
vulnerable period due to the nutritional requirements, which
are exceeding adult requirements, associated with growth and
maturation [1,9]. Further, dietary habits that are established
during childhood and adolescence tend to track into adulthood
[10,11].

Anthropometric measurements
Body height (cm) and weight (kg) were measured during a
physical education class according to standard procedures by
trained technicians. Children were barefoot and wore gym
clothes during the measurements. Body height was measured
to the nearest 0.1 cm with a mobile stadiometer (SECA® 217,
Seca, Hamburg, Germany). Body weight was measured to the
nearest 0.1 kg with a gauged body scale (SECA® 803, Seca,
Hamburg, Germany). Subsequently body mass index (BMI) was
calculated (weight in kilograms divided by the square of height
in meters, kg/m²) and converted to BMI percentiles based on
the German reference system [36]. Using the 90th percentile
as cutpoint, participants were classified as non-overweight or
overweight/obese.

During the last several decades many countries have experienced significant changes in lifestyle patterns that affect dietary
intake. In part, this may be attributed to an increasing number of
advertisements specifically targeting youth and affecting eating
behaviors in children and adolescents [12,13]. Secular trends
reveal an increase in food consumption away from home as well
as increases in the contribution of snacks to total energy intake
[14-16]. Along with fewer meals taken together with the family,
skipping breakfast has become more common, particularly in
adolescents [12,17-19]. These changes may have contributed to
the consumption of too much meat and sweets while not meeting current recommendations for fruit and vegetable consumptionin many youth [12,20,21].

Eating habits and food intake
Dietary information was obtained via a questionnaire that
was administered by a trained technician during regular class
time. Participants reported the average number of days per
week they consumed breakfast, lunch and dinner along with
the number of days per week they consumed snacks in between
meals and after dinner. Further, frequency of the consumption
of various foods and drinks (days/week) was reported. In addition to classifying main food groups, principal component analysis was used to identify dietary patterns. The analysis revealed
3 factors with an Eigenvalue > 1, which explained 55.9% of the
total variance of food consumption. Specifically, factor 1 was
characterized by high loadings of meat, fish, bread, pasta and
sweets consumption (meat/CHO), factor 2 was characterized by
high loadings of milk, nuts and fruits (milk/cereal), and factor 3
was characterized by high consumption of water and vegetables
as well as low consumption fast food and softdrink (water/low
FF).

Family meals, therefore, may have an important impact on
dietary habits in youth as they give parents the opportunity to
serve as role model and provide healthy foods while limiting
access to highly processed foods [22]. Nevertheless, various
studies have shown that fewer than 1/3 of adolescents eat dinner together with their family [23,24] and a majority of youth
does not consume regular breakfast [12]. The importance of
breakfast consumption regarding healthy dietary choices has
been addressed in several studies [19,23 25-29]. A recent study,
for example, showed a higher micro nutrient intake and greater
likelihood of meeting current dietary guidelines with regular
breakfast consumption in children and adolescents compared
to participants who skipped breakfast [19]. Epidemiological evidence further indicates a protective effect against overweight
and obesity in youth [25, 30-32] even though intervention studies have failed to demonstrate a causal relationship between
regular breakfast consumption and body weight [33-35]. Most
studies examining the association between eating habits and
dietary intake, however, were carried out in North America,
Australia and the UK and there is currently limited research on
the association between dietary habits and nutrient intake in
Austrian adolescents. Further, previous research focused predominantly on the association of specific meals (i.e. breakfast)
or snacks rather than total eating habits. The purpose of the
present study, therefore, was to examine the association between eating habits (i.e. breakfast, lunch, dinner, snacks) and
food consumption in Austrian adolescents.

Statistical analysis
Descriptive statistics were calculated. Differences between
boys and girls were determined via ANOVA for continuous variables (anthropometric measurements, diet factors) and MannWhitney-U tests for ordinal variables (eating habits and food
intake). Spearman correlation analyses were used to examine
the association between eating habits and food intake for the
total sample and separately for boys and girls. Due to multiple
comparisons a p-value of 0.01 was selected for significance.
The strength of the relationship was defined, for positive and
negative trends, as strong (r > 0.5), moderate (0.5 ≥ r ≥ 0.3), or
weak (0.3 > r > 0.1) [37]. In addition, differences in eating habits across diet factor tertiles were examined via Kruskal-Wallis
Tests. All statistical analyses were performed using SPSS 24.0
(IBM, Armonk, NY).
Results

Methods

A total of 165 adolescents (55.2% male) between 11 and 16
years of age provided complete and valid data. The prevalence
of overweight/obesity was 20.4% with no difference in overweight/obesity rates between boys and girls. No sex differences
were observed for BMI percentiles even though boys were taller

Students from 9 middle school classes (Neue Mittelschule,
NMS) in the Federal State of Tyrol, Austria between grades 6
and 8 were invited for participation, resulting in a sample size
of 172 participants. Parents were informed about the nature of
the study via mail and provided written informed consent. Oral
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and heavier than girls, which may have been attributed to their
older age (Table 1).

but almost half of the participants (46%) reported having a late
night snack at least once a week. No differences were observed
for self-reported dietary habits and food intake between normal weight and overweight/obese participants. There were also
no sex differences in eating habits. Boys, however, reported a
higher frequency of meat and softdrink consumption (p<0.01),
while they reported less frequent intakes of vegetables compared to girls (p<0.01) (Table 2). This resulted in significantly
higher scores on the meat/CHO factor (p=0.02) and lower scores
on the water/low FF factor (p<0.01) in boys compared to girls.

Slightly more than half of the participants (52%) reported
daily breakfast consumption and more than two thirds (71%)
reported breakfast consumption on 5 days per week. Having
daily lunch and dinner was reported by 85% and 70% of the
participants, respectively. Morning snacks on at least 5 days
per week were reported by 80% of the participants while only
22% reported afternoon snacks on at least 5 times per week.
Only 8% reported late night snacks on 5 or more days per week

Table 1: Descriptive Characteristics for the total sample and separately for boys and girls. Values are Mean±SD.
Total Sample (N = 165)

Girls (N = 74)

Boys (N = 91)

p-value

Age (years)

13.5 ± 1.1

13.2 ± 1.0

13.7 ± 1.1

0.015

Height (cm)

161.3 ± 8.9

158.8 ± 6.8

163.4 ± 9.9

0.001

Weight (kg)

53.8 ± 14.3

51.3 ± 9.9

55.9 ± 16.9

0.043

BMI percentile

59.4 ± 29.4

60.9 ± 27.5

58.2 ± 31.0

0.563

Table 2: Eating habits and dietary intake of the total sample and separately for boys and girls. Values are
Mean with 95% Confidence Intervals.
Total Sample

Girls

Boys

Breakfast (days/week)

5.2 [4.9, 5.6]

5.3 [4.8, 5.8]

5.1 [4.7, 5.6]

Morning Snack (days/week)

4.8 [4.6, 5.1]

4.8 [4.4, 5.2]

4.9 [4.5, 5.2]

Lunch (days/week)

6.5 [6.2, 6.7]

6.4 [6.0, 6.8]

6.5 [6.2, 6.8]

Afternoon Snack (days/
week)

2.7 [2.4, 3.1]

2.6 [2.1, 3.1]

2.8 [2.3, 3.3]

Dinner (days/week)

6.1 [5.9, 6.4]

6.3 [5.9, 6.7]

6.0 [5.7, 6.4]

Late Night Snack (days/
week)

1.2 [ 0.9, 1.5]

0.9 [0.5, 1.3]

1.2 [0.9, 1.5]

Meat (days/week) *

2.5 [2.3, 2.6]

2.1 [1.9, 2.4]

2.7 [2.5, 3.0]

Fish/Eggs (days/week)

1.8 [1.6, 2.0]

1.6 [1.4, 1.8]

2.0 [1.7, 2.2]

Milk (days/week)

2.2 [2.1, 2.4]

2.2 [1.9, 2.4]

2.3 [2.1, 2.5]

Rice & Noodles (days/
week)

2.2 [2.0, 2.4]

2.2 [1.9, 2.4]

2.2 [2.0, 2.4]

Bread (days/week)

3.2 [3.0, 3.3]

3.3 [3.1, 3.5]

3.1 [2.9, 3.3]

Nuts & Seeds (days/week)

1.2 [1.1, 1.3]

1.2 [1.0, 1.5]

1.2 [1.0, 1.3]

Fruits (days/week)

2.7 [2.6, 2.9]

2.9 [2.6, 3.2]

2.6 [2.4, 2.8]

Vegetables (days/week) *

2.5 [2.3, 2.7]

2.9 [2.5, 3.3]

2.2 [1.9, 2.5]

Fast Food (days/week)

1.6 [1.5, 1.7]

1.5 [1.3, 1.7]

1.7 [1.5, 1.9]

Sweets (days/week)

2.6 [2.5, 2.8]

2.5 [2.3, 2.8]

2.7 [2.4, 2.9]

Softdrink (days/week) *

2.3 [2.2, 2.5]

2.0 [1.7, 2.3]

2.6 [2.4, 2.9]

Water (days/week)

4.4 [4.1, 4.6]

4.6 [4.2, 5.0]

4.2 [3.9, 4.5]

* significant sex differences based on Mann-Whitney-U Tests (p<0.01)
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Table 3: Association between eating habits and dietary intake for the total sample and separately for boys and girls. Values are
Spearman’s rho.
Breakfast

Morning

Lunch

Snack

Afternoon

Dinner

Snack

Late Night
Night
Snack

Meat

Fish/Egg

Milk

Rice/Noodles

Bread

Nuts & Seeds

Fruits

Vegetables

Fast Food

Sweets

Softdrink

Water

Total

0.03

0.09

0.20 *

0.19

0.01

0.03

Girls

0.01

-0.16

0.02

0.07

-0.02

0.06

Boys

0.08

0.24

0.34 *

0.24

0.10

-0.03

Total

0.04

-0.02

-0.01

0.22 *

-0.01

0.05

Girls

-0.07

-0.15

0.06

0.25

-0.13

0.06

Boys

0.14

0.07

-0.08

0.20

0.12

0.10

Total

0.14

0.10

-0.08

0.10

-0.02

0.12

Girls

0.10

0.15

-0.13

0.09

-0.06

-0.05

Boys

0.17

0.04

-0.05

0.12

0.02

0.25

Total

0.07

0.04

0.02

0.11

0.02

0.25 *

Girls

-0.04

-0.10

-0.01

-0.09

-0.09

0.17

Boys

0.17

0.14

0.04

0.25

0.13

0.32 *

Total

0.11

0.04

0.12

0.10

0.13

0.07

Girls

-0.02

0.10

-0.05

0.09

0.02

0.06

Boys

0.19

0.01

0.25

0.10

0.19

0.12

Total

0.14

0.04

-0.02

0.03

-0.06

0.09

Girls

0.07

0.10

-0.22

0.09

0.02

0.06

Boys

0.19

0.00

0.14

-0.01

0.02

0.13

Total

0.23 *

0.06

0.19

0.20

0.05

-0.06

Girls

0.20

0.08

0.20

0.12

-0.10

-0.09

Boys

0.25

0.05

0.16

0.27

0.15

0.01

Total

0.07

-0.10

0.11

-0.03

-0.12

-0.08

Girls

0.03

-0.08

0.21

0.07

0.00

-0.07

Boys

0.08

-0.11

0.01

-0.12

-0.27 *

-0.01

Total

-0.03

-0.02

-0.09

0.02

0.08

0.23 *

Girls

-0.09

-0.11

-0.09

-0.02

0.09

0.08

Boys

0.03

0.04

-0.10

0.04

0.10

0.31 *

Total

0.28 *

0.15

0.01

0.15

0.16

0.07

Girls

0.17

0.06

-0.13

0.07

0.16

0.20

Boys

0.34 *

0.19

0.08

0.19

0.18

-0.04

Total

-0.05

0.06

-0.15

0.10

-0.01

0.24 *

Girls

-0.08

0.12

-0.22

0.14

-0.02

0.26

Boys

0.01

0.00

-0.09

0.03

0.07

0.17

Total

0.19

-0.11

0.05

-0.03

0.07

-0.03

Girls

-0.02

-0.22

-0.02

-0.05

0.06

0.06

Boys

0.37 *

-0.02

0.10

0.01

0.08

-0.04

* significant association based on Spearman’s correlation at p <0.01
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frequency was positively associated with the consumption of
meat while dinner frequency was negatively associated with
consumption of vegetables. In addition, the frequency of late
night snacks was positively associated with the consumption of
rice/noodles and fast food.
Higher frequency of breakfast consumption was associated
with higher scores on the water/low FF in the total sample
(p=0.03) and in boys (p<0.01) (Figure 1). Boys also displayed
higher scores in the meat/CHO factor with higher breakfast
frequency (p=0.02). In girls, higher frequency of breakfast consumption was associated with higher scores on the milk/cereal
factor (p=0.04). Further, higher scores on the meat/CHO factor
were associated with more frequent afternoon (p=0.03) and
late night snacks (p=0.04) in the total sample (Figure 2). In the
sex specific analyses no significant associations between eating
habits and diet factor scores were observed beyond the previously reported associations with breakfast consumption.

Figure 1: Frequency of breakfast consumption across tertiles of
diet factor scores in the total sample and separately for girls and
boys. Values are means with S.E.
* significant differences across tertiles of diet factor scores based
on Kruskal-Wallis-Test (p<0.05)

Discussion
The results of the present study support the importance of
regular breakfast consumption in the establishment of healthy
eating habits in adolescents. In addition, it was shown that
more frequent late night snacks were associated with poorer
dietary choices. It was also shown that boys have poorer dietary
choices than girls, even though there were no sex differences
in eating habits. Specifically, boys reported a more frequent
consumption of meat and softdrinks, while their fruit and vegetable intake was lower compared to girls. Further, associations
between eating habits and food intake were more pronounced
in boys. This finding may also indicate that girls make more
conscious decisions on their diet than boys. No differences in
dietary pattern were observed between overweight and nonoverweight participants, which has been reported previously as
well [19].
Beneficial effects of regular breakfast consumption on diet
quality as well as general health and cognitive function have
been shown in previous studies [19,29 38-41]. In addition to the
observed beneficial association with fruit intake, regular breakfast has been associated with higher intake of Calcium [19]. This
is of particular importance during childhood and adolescence
given the increased needs for growth and the accretion of bone
mass [42]. Breakfast skipping has also been associated with
dieting in youth, which increases the risk for nutritional deficiencies as well as the development of eating disorders [43].
Healthy dietary choices during breakfast, however, need to be
emphasized as the quality of breakfast foods has been shown
to decline with increasing age in youth [44]. The present study
also indicates a potential risk of higher consumption of sweets
during breakfast. Particularly ready-to-eat cereals have been associated with higher carbohydrate and sugar consumption [19].
Nevertheless, regular breakfast consumption appears to play
an important role in the establishment of healthy dietary habits, including a more regular eating pattern and main meals as
breakfast skipping increases the frequency of snacking [41].

Figure 2: FFrequency of meal consumption across tertiles of the
meat/CHO factor in the total sample. Values are means with S.E.
*significant differences across tertiles of diet factor scores based
on Kruskal-Wallis-Test (p<0.05)

Weak positive correlations were observed between breakfast frequency and frequency of morning snacks (rs=0.23,
p<0.01) as well as lunch (rs=0.27, p<0.01). Further, lunch frequency was positively correlated with the frequency of dinner
(rs=0.22, p<0.01). Correlations between eating habits and food
consumption were generally weak for the total sample (Table
3). Significant positive associations were observed between
breakfast frequency and frequency of fruit and sweet consumption. Frequency of lunch was positively associated with the frequency of meat intake. Further, there was a positive association
between the frequency of afternoon snack and fish/egg consumption as well as late night snack and consumption of rice/
noodles, fast food and softdrink. Sex specific analyses did not
reveal any significant associations between eating habits and
dietary intake in girls. In boys, several significant moderate associations between eating habits and dietary intake were observed (Table 3). Specifically, breakfast frequency was positively
associated with the consumption of sweets and water. Lunch
Annals of Clinical Nutrition

Snacks have been shown to provide a considerable amount
to total daily energy intake in adolescents [45,46]. This may be
attributed to poor dietary choices while snacking as children
and adolescents commonly select snacks based on taste rather
than nutrition, resulting in the selection of foods that are highly
processed, energy dense and rich in sodium [41,46]. Nevertheless, frequency of snacking has been inversely associated with
body weight in youth. A possible explanation is a higher snack5
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ing frequency in more active youth in order to meet their increased energy needs. Exercising adolescents have also been
shown to make healthier food choices [47]. Further, the amount
of energy consumed during regular meals may be reduced with
higher eating frequency (i.e. snacking between meals) [46]. The
present study also did not show poorer dietary choices with
high snack frequency during the day. Late night snacks, however, were associated with increased fast food and softdrink
consumption as well as the consumption of rice/noodles, which
could also reflect a higher intake of ready-to-eat meals. Poor dietary choices during late night snacks may, at least partially, be
attributed to the setting of snack consumption. Snacking while
watching TV is a common habit in youth [46,48,49] and may
be particularly pronounced during the evening following dinner.
TV advertisements also affect the choices of snacks as energy
dense foods are commonly advertised on TV [50]. Late night
snacks may further affect subsequent meal intake (i.e. breakfast) as not being hungry was a key reason for skipping breakfast in addition to lack of time [51]. Given the beneficial effects
of regular breakfast consumption on dietary intake, this may be
an additional explanation for poor dietary choices specifically
with late-night snacks rather than snacks during the day.

tern compared to studies relying only on specific meals, such as
breakfast.
Conclusion
In conclusion, the results of the present study indicate the
importance of regular meal patterns and particularly regular
breakfast consumption. Late night snacking, on the other hand,
should be limited. As eating habits and dietary preferences are
established during childhood and adolescence it is important
to target eating behaviors and food choices at young ages [55].
Particularly the importance of healthy breakfast habits should
be emphasized. Family meals along with guidelines regarding
late night snacks appear to play a crucial role in the promotion
of healthy eating patterns and food choices. Further, healthy
snack choices, which contribute to meeting dietary guidelines
and help in the prevention of chronic diseases as well as supporting healthy growth and development in youth [56], should
be promoted in schools as well as after-school settings.
References

Late night snacks may also be a result of less structured eating behavior and fewer family meals throughout the day, which
has been associated with poorer diet quality. Previous research
showed that regular meal patterns were associated with healthier food choices [52], greater dietary diversity [53] and better
nutrient intakes [23]. This may be attributed to a greater number of family meals, which give parents the opportunity to positively influence the dietary choices of their children by providing nutritious and healthy food as well as serving as role model
for healthy eating behaviors [22]. Guidance on dietary choices is
particularly important during childhood and adolescence as eating habits are generally less consolidated at younger ages [54].
Accordingly, there is considerable potential to promote healthy
eating habits and dietary choices in youth [40,54]. Gillman et
al. [24], for example, showed higher fruit and vegetable intake
along with more fiber and micronutrient intake during family
dinner, while the consumption of fried food, softdrinks, saturated and trans fat was lower. Less healthy food choices, on the
other hand, were observed in adolescents with irregular lunch
and breakfast habits [23], which may indicate less parental involvement in dietary choices. Given the poorer dietary choices
in boys compared to girls in the present study, regular family
meals along with guidance on food choices may be particularly
important with boys.
While the present study provides several interesting findings, some limitations need to be considered when interpreting the results. Dietary habits were assessed via self-report and
there is a risk for misreporting due to social desirability and
social approval. Further, frequency of foods consumed rather
than total amount were reported and there was no differentiation between weekdays and the weekend. Participants may
also have had problems remembering all foods consumed during the last week or they may have consumed some foods that
were not listed on the questionnaire, which potentially affects
the displayed dietary intake of the sample. These problems,
however, are common in dietary measurements in a real-world
setting and the administration of the diet reports under supervision should have contributed to more accurate reports. The
inclusion of all major meals and snacks between meals when
assessing eating patterns should also be considered a strength
of the study as it provides a better picture on overall eating patAnnals of Clinical Nutrition

6

1.

Moreno LA, Rodriguez G, Fleta J, Bueno-Lozano M, Lazaro
A, et al, Trends of dietary habits in adolescents. Crit Rev
Food Sci Nutr. 2010: 50: 106-12.

2.

Su W, Huang J, Chen F, Iacobucci W, Mocarski M, et al.
Modeling the clinical and economic implications of obesity using microsimulation. J Med Econ. 2015; 18: 886-97.

3.

Pérez-Escamilla, R., et al., Dietary energy density and
body weight in adults and children: a systematic review. J
Acad Nutr Diet, 2012. 112: 671-84.

4.

Gidding SS, Dennison BA, Birch LL, Daniels SR, Gillman
MW, et al. Dietary recommendations for children and adolescents: A guide for practitioners. Pediatrics. 2006; 117:
544-559.

5.

Cooper SB, Bandelow S, Nevill ME. Breakfast consumption and cognitive function in adolescent schoolchildren.
Physiol Behav. 2011; 103: 431-439.

6.

Lassek WD, Gaulin SJ. Sex differences in the relationship
of dietary Fatty acids to cognitive measures in american
children. Front Evol Neurosci. 2011; 3: 5.

7.

Maffeis C, Fornari E, Surano MG, Comencini E, Corradi M,
et al. Breakfast skipping in prepubertal obese children:
Hormonal, metabolic and cognitive consequences. Eur J
Clin Nutr. 2012; 66: 314-321.

8.

Sánchez-Villegas A, Toledo E, de Irala J, Ruiz-Canela M,
Pla-Vidal J, et al. Fast-food and commercial baked goods
consumption and the risk of depression. Public Health
Nutr. 2012; 15; 424-432.

9.

Story M, Alton I. Adolescent nutrition: Current trends and
critical issues. Top Clin Nutr. 1996; 11: 56-69.

10.

Kelder SH, Perry CL, Klepp KI, Lytle LL. Longitudinal tracking of adolescent smoking, physical activity, and food
choice behaviors. Am J Public Health. 1994; 84: 11211126.

11.

Lien N, Lytle LA, Klepp KI, Stability in consumption of fruit,
vegetables, and sugary foods in a cohort from age 14 to
age 21. Prev Med. 2001; 33: 217-226.

12.

Mensink GB. Kleiser C, Richter A. Food consumption of

MedDocs Publishers
children and adolescents in Germany. Results of the German Health Interview and Examination Survey for Children and Adolescents (KiGGS). Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz. 2007; 50: 609623.
13.

14.

is positively associated with nutrient adequacy in Canadian children and adolescents. Br J Nutr. 2014; 112: 13731383.

Thöni G. Das Ernährungsverhalten von Schülerinnen und
Schülern an einer Neuen Mittelschule in Tirol [Dietary
habits among middle school students in Tyrol, Austria], in
Forschungsbericht, K.P. Hochschule, Editor. Eigenverlag:
Innsbruck. 2015; 213-222.
Guthrie JF, Lin BH, Frazao E. Role of food prepared away
from home in the American diet, 1977-1978 versus 19941996: Changes and consequences. J Nutr Educ Behav.
2002: 34: 140-150.

28.

Fayet-Moore F, Kim J, Sritharan N, Petocz P. Impact of
Breakfast Skipping and Breakfast Choice on the Nutrient
Intake and Body Mass Index of Australian Children. Nutrients. 2016; 8.

29.

Rampersaud GC, Pereira MA, Girard BL, Adams J, Metzl
JD. Breakfast habits, nutritional status, body weight, and
academic performance in children and adolescents. J Am
Diet Assoc. 2005; 105: 743-60; 761-762.

30.

Szajewska H, Ruszczynski M, Systematic review demonstrating that breakfast consumption influences body
weight outcomes in children and adolescents in Europe.
Crit Rev Food Sci Nutr. 2010; 50: 113-119.

31.

Haug E, Rasmussen M, Samdal O, Iannotti R, Kelly C, et al.
Overweight in school-aged children and its relationship
with demographic and lifestyle factors: Results from the
WHO-Collaborative Health Behaviour in School-aged Children (HBSC) study. Int J Public Health. 2009; 54: 167-179.

32.

de la Hunty A, Gibson S, Ashwell M, Does regular breakfast cereal consumption help children and adolescents
stay slimmer? A systematic review and meta-analysis.
Obes Facts. 2013: 6: 70-85.

15.

Piernas C, Popkin BM. Trends in snacking among U.S. children. Health Aff (Millwood). 2010; 29: 398-404.

16.

Piernas C, Popkin BM. Food portion patterns and trends
among U.S. children and the relationship to total eating
occasion size, 1977-2006. J Nutr. 2011; 141: 1159-1164.

17.

Weber E, Hiebl A, Storr U, Overweight and obesity in children starting school in Augsburg: Prevalence and influencing factors. Dtsch Arztebl Int. 2008. 105: 883-889.

18.

Brettschneider WD, et al. Overweight and obesity in children and adolescents [German]. Spectrum. 2006; 18: 2545.

33.

Coulthard JD, Palla L, Pot GK, Breakfast consumption and
nutrient intakes in 4-18-year-olds: UK National Diet and
Nutrition Survey Rolling Programme (2008-2012). Br J
Nutr. 2017; 118: 280-290.

Dhurandhar EJ, Dawson J, Alcorn A, Larsen LH, Thomas
EA, et al. The effectiveness of breakfast recommendations
on weight loss: A randomized controlled trial. Am J Clin
Nutr. 2014; 100: 507-513.

34.

Ogden CL, Carroll MD, Kit BK, Flegal KM, et al. Prevalence
of childhood and adult obesity in the United States. 20112012. JAMA. 2014; 311: 806-814.

Dhurandhar EJ. True, true, unrelated? A review of recent
evidence for a causal influence of breakfast on obesity.
Curr Opin Endocrinol Diabetes Obes. 2016; 23: 384-388.

35.

van Nassau F, Singh AS, Cerin E, Salmon JO, Mechelen WV,
Brug J. et al, The Dutch Obesity Intervention in Teenagers
(DOiT) cluster controlled implementation trial: Intervention effects and mediators and moderators of adiposity
and energy balance-related behaviours. Int J Behav Nutr
Phys Act. 2014; 11: 158.

36.

Kromeyer-Hauschild K, Wabitsch M, Kunze D. Geller F,
Geiß HC, et al. Perzentile für den Body-mass-Index für
das Kindes- und Jugendalter unter Heranziehung verschiedener deutscher Stichproben. Monatsschrift Kinderheilkunde. 2001; 149: 807-818.

37.

Cohen J. Statistical power analysis for the behavioral sciences. Hillsdale, NJ: L Erlbaum Associates. 1988.

38.

Reeves S, Halsey LG, McMeel Y, Huber JW. Breakfast habits, beliefs and measures of health and wellbeing in a nationally representative UK sample. Appetite. 2013; 60: 5157.

39.

Giovannini M, Agostoni C, Shamir R, Symposium overview: Do we all eat breakfast and is it important?. Crit Rev
Food Sci Nutr. 2010; 50: 97-99.

40.

Pedersen TP, Meilstrup C, Holstein BE, Rasmussen M.
Fruit and vegetable intake is associated with frequency of
breakfast, lunch and evening meal: Cross-sectional study
of 11-, 13-, and 15-year-olds. Int J Behav Nutr Phys Act.
2012; 9: 9.

19.

20.

21.

Krebs-Smith SM, Guenther PM, Subar AF, Kirkpatrick SI,
Dodd KW. Americans do not meet federal dietary recommendations. J Nutr. 2010; 140: 1832-1838.

22.

Pearson N, Biddle SJ, Gorely T. Family correlates of breakfast consumption among children and adolescents. A systematic review. Appetite. 2009: 52: 1-7.

23.

Sjöberg A, et al., Meal pattern, food choice, nutrient intake and lifestyle factors in The Göteborg Adolescence
Study. Eur J Clin Nutr. 2003; 57: 1569-1578.

24.

Gillman M, Rifas-Shiman SL, Frazier AL, Rockett HR, Camargo CA Jr, et al. Family dinner and diet quality among
older children and adolescents. Arch Fam Med. 2000; 9:
235-240.

25.

26.

27.

Rampersaud G. Benefits of breakfast for children and adolescents: Update and recommenations for practitioners.
Am J Lifestyle Med. 2009; 3: 86-103.
Deshmukh-Taskar PR, Nicklas TA, O’Neil CE, Keast DR, Radcliffe JD, et al. The relationship of breakfast skipping and
type of breakfast consumption with nutrient intake and
weight status in children and adolescents: the National
Health and Nutrition Examination Survey 1999-2006. J
Am Diet Assoc. 2010; 110: 869-878.
Barr SI, DiFrancesco L, Fulgoni VL. Breakfast consumption

Annals of Clinical Nutrition

7

MedDocs Publishers
41.

42.
43.
44.

45.

Bundesministerium für Gesundheit, Familie und Jugend,
Die Gesundheit der österreichischen SchülerInnen im
Lebenszusammenhang. Ergebnisse des WHO-HBSC Survey 2006 [Health status of Austrian school-children in
association with their lifestyle. Results of the WHO-HBSC
Survey 2006]. Vienna: Eigenverlag BMGFJ. 2007.

519-533.
51.

Shaw ME. Adolescent breakfast skipping: An Australian
study. Adolescence. 1998; 33: 851-861.

52.

Cashman KD. Calcium intake, calcium bioavailability and
bone health. Br J Nutr. 2002; 87: S169-177.

Haapalahti M, Mykkänen H, Tikkanen S, Kokkonen J. Meal
patterns and food use in 10- to 11-year-old Finnish children. Public Health Nutr. 2003; 6: 365-370.

53.

Canadian Pediatric Society, Dieting in adolescence. Paediatr Child Health. 2004; 9: 487-503.

Cusatis DC, Shannon Bm, Influences on adolescent eating
behavior. J Adolesc Health, 1996; 18: 27-34.

54.

Monteagudo C, Palacín-Arce A, Bibiloni Mdel M, Pons A,
Tur JA, et al. Proposal for a Breakfast Quality Index (BQI)
for children and adolescents. Public Health Nutr. 2013.
16: 639-44.

Siega-Riz AM, Carson T, Popkin B, Three squares or mostly
snacks-what do teens really eat?. A sociodemographic
study of meal patterns. J Adolesc Health. 1998; 22: 2936.

55.

Herouvi D, Karanasios E, Karayianni C, Karavanaki K, et al,
Cardiovascular disease in childhood: The role of obesity.
Eur J Pediatr. 2013; 172: 721-732.

56.

U.S. Department of Health and Human Services and U.S.
Department of Agriculture, 2015-2020 Dietary Guidelines
for Americans. 2015.

Fayet-Moore F, Peters V, McConnell A, Petocz P, Eldridge
AL, et al. Weekday snacking prevalence, frequency, and
energy contribution have increased while foods consumed
during snacking have shifted among Australian children
and adolescents: 1995, 2007 and 2011-12 National Nutrition Surveys. Nutr J. 2017; 16: 65.

46.

Larson NI, Miller JM, Watts AW, Story MT, Neumark-Sztainer DR. Adolescent Snacking Behaviors Are Associated
with Dietary Intake and Weight Status. J Nutr. 2016. 146:
1348-55.

47.

Croll JK, Neumark-Sztainer D, Story M, Wall M, Perry C,
et al. Adolescents involved in weight-related and power
team sports have better eating patterns and nutrient intakes than non-sport-involved adolescents. J Am Diet Assoc. 2006; 106: 709-717.

48.

Van den Bulck J, Van Mierlo J, Energy intake associated
with television viewing in adolescents, a cross sectional
study. Appetite. 2004; 43: 181-184.

49.

Utter J, Neumark-Sztainer D, Jeffery R, Story M. Couch potatoes or french fries: Are sedentary behaviors associated
with body mass index, physical activity, and dietary behaviors among adolescents? J Am Diet Assoc. 2003; 103:
1298-1305.

50.

Boyland EJ, Nolan S2, Kelly B3, Tudur-Smith C2, Jones A,
et al. Advertising as a cue to consume: A systematic review and meta-analysis of the effects of acute exposure
to unhealthy food and nonalcoholic beverage advertising
on intake in children and adults. Am J Clin Nutr. 2016; 103:

Annals of Clinical Nutrition

8

