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Abstract

Objective: The increasing prevalence of obesity worldwide is a major health
concern. Our study, which is part of the First National Epidemiological Study of
Obesity in Greece, aimed to assess (i) breakfast habits and their relationship to
BMI in Greek adolescents, as well as (ii) breakfast skipping in relation to other
health behaviours.

Design: Epidemiological survey throughout Greece. Participants completed a
questionnaire concerning breakfast habits and many lifestyle parameters.
Setting: The survey was conducted in schools throughout Greece.

Subjects: Anthropometric measurements were performed on 6500 boys and
7778 gitls, aged 13-19 years, from schools throughout Greece.

Results: Among both boys and girls, breakfast consumers had a lower BMI
than breakfast skippers. Moreover, breakfast skippers among both boys and
girls were found to smoke more than breakfast consumers. The proportion of
boys and girls who ate breakfast was found to be greater among those who had
never been on a diet than among those who had already experienced dieting.
Leisure-time activity was greater in breakfast consumers than breakfast skippers;
among boys, 71-8% of breakfast consumers walked compared with 66-4%
of breakfast skippers, whereas 38-4 % and 35-0 %, respectively, exercised. Among
girls, these percentages were 73-1% v. 68-7% for walking and 36-7% v. 31-5%
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The increasing prevalence of obesity worldwide is a
major public health concern™?. Longitudinal studies
show a direct association between increase in BMI and

have higher cholesterol levels, and this applies to both
adults and children®®. Moreover, a few studies have shown
that breakfast skipping could be part of a constellation of

changes in most of the established risk factors for
CVvD®™® It has also been shown that weight gain, as a risk
factor for other disease development, is a characteristic
not only of adults but also of children and adolescents® .
The tendency of overweight children and adolescents to
remain overweight throughout adulthood renders them a
population more vulnerable to earlier onset of cardio-
vascular problems.

To reverse the ongoing obesity epidemic, it is important
to access lifestyle determinants of BMI and its increase over
time. Some cross-sectional > and a few longitudinal®'®
studies have addressed the association between BMI and
lifestyle factors. Among them, breakfast consumption habits
have been shown to be strongly related to overweight and
obesity(("n_m . In addition, persons who consume low-
energy breakfast or no breakfast at all have been shown to
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other health-compromising behaviours that compound the
many deleterious effects of obesity on health>™?.

Eating patterns, as well as smoking, physical activity
and alcohol consumption habits, develop during adoles-
cence and follow through to adulthood, when changing
deeply ingrained habits becomes increasingly difficult.
Adolescence, therefore, is a critical time to encourage the
development of health-promoting behaviours.

On these grounds, our objective was to determine
(D the percentage of Greek adolescents who skip breakfast,
(i) the relationship between breakfast consumption and
BMI in Greek adolescents and (i) the interrelationship
between breakfast skipping and other health-compromising
behaviours, such as smoking, alcohol consumption and
leading a sedentary life, in Greek adolescent boys
and girls.
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Materials and methods

The present study was part of a nationwide, cross-sectional,
epidemiological study designed to estimate the pre-
valence of obesity in the entire Greek population. The
survey was conducted from February to June 2003 by
physical training instructors of the school who were
trained in how to take body measurements by experi-
enced doctors, all members of the Hellenic Medical
Association of Obesity, with the approval and collabora-
tion of the Greek Ministry of Education®”.

Sample selection

The methodology for the study was previously
described®*". The population studied consisted of
adolescent pupils aged 13-19 years from public schools
throughout Greece, including the islands. Secondary
schools representing various social classes were included
in the selected sample. The selection method used was
proportionate stratified random sampling (SRS).

From among the 3514 public secondary schools, a
sample of 332 (9-45%) was randomly selected. In each
school, according to SRS, all the pupils from four out of
six classes participated in the study. All adolescents in the
survey were measured and completed a questionnaire at
their respective schools?".

Procedure

Study approval was obtained from local and state school
authorities. Student and parental consent was obtained
based on whether the questionnaires were completed.
Physical training instructors of the school were respon-
sible for conducting the survey after being given training
and standardised criteria by doctors of the Hellenic
Medical Association for Obesity. Adolescents aged 13-19
years who were living in the same household but not
attending the same schools as other participants were
invited to their siblings’ school to have measurements
taken with the aid of gym instructors. This group com-
prised <3 % of all adolescents.

The initial sample included 16578 adolescents, and
from this sample 14454 (6676 boys and 7778 gitls)
entered the study. Reasons for exclusion from the study
were missing values or reporting of aberrant values in
measurements, incomplete questionnaires or unreliable
answers.

Adolescents had direct measurements taken for height
and weight and completed a self-reported paper ques-
tionnaire. The questionnaire consisted of questions
regarding breakfast consumption, both qualitative and
quantitative, as well as questions regarding their ethnic
origin (Greek, non-Greek), their smoking and drinking
habits and their physical activity during leisure time,
which was estimated through the hours spent walking,
exercising and watching television (TV) each week. The
questionnaire was pre-tested in a large school in Athens.
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Regarding drinking habits, grams of ethanol consumed
per week were calculated from the reported number of
glasses of wine, beer and spirits per week, according to
the alcoholic degree of each beverage (12 % for wine, 5%
for beer and 40 % for spirits).

Participants who reported that they did not eat any-
thing for breakfast (or only reported occasionally eating
breakfast, i.e. less than two times a week) constituted the
‘breakfast skipping’ group. All the remaining participants
constituted the ‘breakfast consumption’ group. Partici-
pants were asked whether they classed themselves as
smokers (yes/no). Adolescents who responded with ‘no’
to this question were defined as non-smokers, compared
with those responding with ‘yes’” who were defined as
smokers. They were also asked individually (i) whether they
watched TV; (i) whether they exercised; (iii) whether they
walked; and (iv) whether they played computer games. All
these questions could be answered with a ‘yes’ or ‘no’. If
participants answered ‘yes’ to any of the aforementioned
activities, they were also required to report how many hours
per week they engaged in that activity.

Measurements

Weight was measured to the nearest 0-1 kg using the same
kind of portable weight scale (Terraillon T 715; Terraillon
France, Chatou, France) and with the participants in
minimal clothing. Height was measured to the nearest
0-1cm, without shoes, using a stadiometer (Seca 220;
Seca, Columbia, SC, USA).

Statistical analysis

Age and BMI are expressed as mean and sp. The y*
test was used to analyse the differences in behaviours.
To compare quantitative characteristics, we used a  test,
where applicable, or a non-parametric (Wilcoxon) test.
In addition, a logistic regression was used to test which
behaviours can predict breakfast skipping. All P values
were two-tailed. Results were considered significant at
P<0-05. Statistical analyses were carried out using the
Statistical Package for the Social Sciences statistical soft-
ware package version 11-5 (SPSS Inc., Chicago, IL, USA).

Results

Mean BMI values for adolescent boys and girls were
221 (sp 39 kg/m* and 21-1 (sp 3-4)kg/m? respec-
tively. Table 1 describes in more detail the demographic
values for each group, as well as the ethnicity of the two
groups (males v. females). A ¢ test was conducted and
significant differences in BMI were found between boys and
gitls, 4214450 = —16:653 (P<0-:001), with boys having
higher BML.

Further findings showed significant differences between
genders in the percentage of smokers (x(.) = 20-18, P<
0-001; Fig. 1) and consumption of alcohol (x4 1, = 205-05,
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P<0-001; Fig. 1. Furthermore, some minor, not statisti-
cally significant, gender differences were found in the
following behaviours: walking habitually (71-1% boys v.
72:3% girls, P> 0-05), exercising systematically (37:9%
boys v. 35:8% girls, P> 0-05) and watching TV regularly
(97-7 % boys v. 97-8% girls, P> 0-05).

As shown in Table 2, breakfast consumers had a lower
BMI than breakfast skippers in Greek adolescent boys
(t2,6408) = 9:273, P<<0-001). Analogous significant results
were found in female breakfast consumers; they had
lower BMI than breakfast skippers (27776 = 9:369,
P<0-00D.

There were significant gender differences in breakfast
skipping, with boys being more likely to consume
breakfast than girls (x* =338, P<0-001). The rate of

Table 1 Characteristics of the adolescents studied

Male (n 6676) Female (n 7778)

Mean SD Mean SD

Age 15-4 1-8 15-4 1-8
n % n %

Greek 6261 96-8 7328 97-0

Non-Greek 206 3-2 223 3-0
Missing nationality 209 - 227 -
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breakfast skipping was also found to be higher in older
ages in both sexes: 14-1% of girls at 13—14 years old skip
breakfast v. 18:8% and 18-7 % of gitls at 15-16 and 17-19
years old, respectively (x*=27-74, P<0-001). In boys,
the breakfast skipping rate was found to be 9:8% in
the younger ones (13-14 years old), 14:3 % in the middle
age group (15-16 years old) and 17-2% in the older
age group (17-19 years old; x* =50-29, P<0-001). The
difference in the breakfast skipping rate between boys
and girls was most obvious in the younger adolescents
and decreased from the younger to the older ages: 14-1%
of girls v. 9:8% of boys in the younger age group skipped
breakfast (x> = 21-78, P<<0-001). This difference remained
in the middle age group: 18-8% of girls v. 14:3 % of boys at
the age of 15-16 years skipped breakfast (*=17-31,
P<<0-001). In the older adolescents, however, no statisti-
cally significant difference was found in the breakfast
skipping rate between the sexes: 187 % of girls v. 17:2% of
boys were breakfast skippers.

Regarding the impact of ethnicity on BMI and breakfast
habits (Table 3), it was found that Greek boys had sig-
nificantly higher BMI than non-Greek boys (2465 =
—3-317, P<0-001), although they did not differ in
breakfast consumption (x* = 0-186, P> 0-03). Contrary to
boys, no difference was found in BMI between Greek and

Table 3 Nationality, BMI and breakfast habits of adolescent boys
and girls

50 d Greek Non-Greek
40 Mean sD Mean sb P
BMI
< 30 Boys 22.1 39 212 34 0-001
Girls 211 3-4 20-8 32 0-279
20 n % n %
10 Breakfast consumption
Boys
0 T . Breakfast consumers 5286/6107 86-6 171/200 85-5 0-674
Breakfast skipping  Smoking Alcohol Breakfast skippers ~ 821/6107 13-4  29/200 14-5
consumption Girls
. . . . Breakfast consumers 6081/7328 83-0 176/223 78-9 0-125
Fig. 1 Health-influencing habits among Greek adolescents Breakfast skippers ~ 1247/7328 17-0  47/223 21-1
(R, boys; [, girls)
Table 2 BMI and lifestyle parameters of both breakfast consumers and skippers among Greek adolescent boys and girls
Boys Girls
Breakfast skippers Breakfast consumers Breakfast skippers Breakfast consumers
Mean SD Mean SD P Mean SD Mean SD P
BMI 23-2 4-0 219 3-8 0-001 21-9 37 20-9 3-3 0-001
n % n % n % n %
Smoking 125/756 16-5 443/4489 99 <0-001 134/1094 12-2 430/5023 86 <0-001
Alcohol drinking  374/808  46-3 1914/4767  40-2 <0-001 354/1134  31-2 1502/5266 285 >0-071
Walking 585/881 66-4 4037/5619  71-8 <0-001 913/1329 68-7 4714/6449 731 <0-001
Exercising 308/881 35-0 2157/5619  38-4 >0-052 419/1329 31-5 2367/6449 367 <0-001
TV watching 836/863 96-9 5341/5458 97-9 >0-084 1275/1296 98-4 6124/6266  97-7 >0-171
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non-Greek girls (#z 23745520 = —1:170, P>0-05), and no
significant difference was found in breakfast consumption
(x¥*=12:511, P> 0-05).

Focusing on our initial target, the relationship between
breakfast consumption habits and health-compromising
behaviours in Greek adolescents, we found that among
boys, breakfast skippers were significantly more likely to
smoke than breakfast eaters (y* = 29-71, P<<0-001; Table 2,
Fig. 2). Moreover, the number of cigarettes smoked per day
in male smokers was significantly higher among those who
skipped breakfast than in breakfast consumers (#=5-815,
P<0-001; Table 3). Similarly, among girls, breakfast skip-
pers were significantly more likely to admit to smoking
compared with breakfast eaters (y*=15-16, P<0-001;
Table 2, Fig. 1. In contrast to boys, however, there was no
significant difference in the severity of smoking among
female smokers who consumed breakfast regularly ». those
who skipped breakfast (Table 4).

As already mentioned, another important health-com-
promising behaviour studied was alcohol consumption. It
was found that male breakfast skippers were significantly
more likely to admit to drinking alcohol compared with
breakfast consumers (y* = 10-7, P<<0-001; Table 2, Fig. 2).
Moreover, weekly alcohol consumption (ethanol in grams
per week) in adolescent boys who admitted to drinking
was significantly higher among those who skipped break-
fast compared with those who ate breakfast (Table 3).
Among adolescent girls, there was no significant difference
in alcohol consumption between breakfast consumers and
breakfast skippers (y* = 329, P<0-071; Table 2, Fig. 2).
However, weekly alcohol consumption in girls who
admitted to drinking was significantly higher among those
who skipped breakfast compared with those who ate
breakfast (= 2-575, P<0-05; Table 3).

To further investigate the relationship between break-
fast consumption and lifestyle (sedentary or more active),
we analysed the answers to questions regarding leisure-time

Alcohol
consumption

Smoking

Non-walking Non-exercising

Fig. 2 Health-compromising behaviours in Greek adolescents
according to breakfast habits (lll, skipping boys; [], consuming
boys; @, skipping girls; [ll, consuming girls)
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Table 4 Intensity of lifestyle parameters of both breakfast consumers and skippers among Greek adolescents

Girls

Boys

Breakfast consumers

Breakfast skippers

Breakfast consumers

Breakfast skippers

SD Mean SD

Mean

SD Mean SD

Mean

<0-002
>0-572
>0-056
>0-884
<0-001

68-1 38-8 51-0

49-6

<0-001
<0-018
>0-947
>0-170
>0-252

62-7 96-9

102-1

797

Grams of alcohol/week in alcohol drinkers
Number of cigarettes/d in smokers

8-4
10-5

9:5 12-8

11-7

12-7

10-2

14-2

10-3

16-3

8-4
5-4

11-6

8-7

14-4

11-3

151

115

Hours of walking/week in those who walk regularly

5-0

4-7

5-3
13-:0

4-7

4.8
98

5-1

12-1

Hours of exercising/week in those who exercise regularly

Hours of TV watching/week in those who watch TV

E Kapantais et al.

94

10-1

91

11-6
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activity as this could be estimated through walking,
exercising and TV watching habits, and the results were
as follows. Regarding habitual walking, boys who ate
breakfast were significantly more likely to give a positive
answer to walking than breakfast skippers (x> = 10-93,
P=0-001; Table 2). Hours spent walking per week,
however, did not differ significantly between breakfast
consumers and breakfast skippers in the subgroup of
boys who answered positively in this respect (Table 4).
Adolescent girls who ate breakfast were significantly
more likely to report a positive answer to habitual
walking in leisure time than those who skipped breakfast
(¥* =10-66. P<0-:001; Table 2). As was the case with
boys, hours spent walking per week did not differ sig-
nificantly between breakfast eaters and breakfast skippers
in the subgroup of girls who answered positively to
walking (Table 4).

Regarding the habit of regular exercise, although there
were no significant differences between boys who ate
breakfast v. breakfast skippers, boys who ate breakfast
reported that they exercised more than those who skip-
ped breakfast (x* = 3-79, P<0-05; Table 2). Furthermore,
there was no significant difference in the hours spent per
week on exercise between breakfast consumers and
breakfast skippers in boys who answered positively to
exercising (Table 4). In contrast, adolescent girls who ate
breakfast regularly exercised more than did breakfast
skippers (x* = 12-84, P<<0-001; Table 2). However, there
was no significant difference in hours of gym attendance
per week between breakfast consumers and breakfast
skippers in the subgroup of girls who answered positively
to exercising (Table 4).

When it came to TV watching habits, there was no sig-
nificant difference with respect to breakfast consumption in
adolescent boys (Table 2). Likewise, a majority of adoles-
cent girls watched TV regularly irrespective of breakfast
habits (> = 2-12, P> 0-05; Table 2). However, in the sub-
group of girls who watched TV, the number of hours spent
in watching TV per week differed significantly between
breakfast eaters and breakfast skippers (1= 4500, P<<0-001,
Table 4).

Many Greek adolescent boys and even more girls felt
the need to control their weight through dieting; 21 % of
adolescent boys and 44 % of adolescent girls had already
experienced at least one dieting effort in the past, while
11% of boys and 23 % of girls were on a diet at the time
of the study. Regarding the relationship between dieting
and breakfast consumption, it was found that 87%
of adolescent boys who had never been on a diet in the
past ate breakfast significantly more regularly compared
with 82% of those who had gone on a diet previously
(x* = 22-75, P<0-00; Fig. 3). The results for adolescent
girls were analogous, since 85% of those who had never
been on a diet ate breakfast more regularly than only
79% of those who had been on a diet (x*=47-99,
P<0-001; Fig. 3).
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Fig. 3 Greek adolescents’ breakfast habits according to weight
loss (WL) diets in the past (W, breakfast consuming; [,
breakfast skipping)

Finally, a logistic regression was conducted for both
boys and girls; a cluster of behaviours that were exam-
ined earlier (e.g. smoking, TV, walking, exercise, alcohol
consumption, diet attempts) was entered to predict
breakfast skipping. In girls, after an initial analysis was
performed, all the non-significant predictors were
removed from the model. Four predictors remained in
the second analysis. These were the hours spent in the
gym (Wald =5-16, P<0-05), the hours of TV watched
(Wald = 21-563, P<0-001), the number of diets attemp-
ted in the past (Wald =45-928, P<<0-001) and weekly
ethanol consumption (Wald = 6-8, P<<0-05). The model
was significant with x*=82-19, df =4, P<0-001. The
—2 log likelihood (LL) was 6742-72 and the Cox and Snell
R was 0-011, which means that 11 % of the variance was
explained. This means that spending more hours in the
gym, fewer hours of watching TV, fewer previous dieting
attempts and lower alcohol consumption are significant
predictors of breakfast eaters in adolescent gitls.

In boys, a similar approach was followed. After the
initial analysis, all the non-significant predictors were
removed from the model and the logistic regression
was performed again. This time the significant predictors
of breakfast skippers were the hours spent in the gym
(Wald = 4-225, P<0-05) and the number of diets
attempted in the past (Wald =21-377, P<0-001). The
model was statistically significant (* = 24-73, P<0-001)
and the —2 LL = 5074-43 (the Cox and Snell R* = 0-004).
This means that it explained 0-4 % of the variance, which
is really low. In adolescent boys, spending more hours
in the gym and fewer previous dieting attempts are
significant predictors of breakfast eaters. Both logistic
regressions provide some evidence that breakfast skip-
ping is associated with unhealthy behaviours such as
watching TV for a long time, not exercising, a lot of
attempts in dieting and drinking a lot of alcohol.
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Discussion

Many studies have shown a decline in the rate of break-
fast consumption over the years, which is the case mainly
with American adolescents**¥_ In Europe, the extent of
breakfast skipping varies from 12% to 28 %***> (12% in
North Italian pubertal boys, 28 % in North Italian pubertal
girls, 13-8% in 15-16-year-old Dutch boys, 18:2% in
15-16-year-old Dutch girls). Another Greek study®,
which was conducted in a limited sample of Greek stu-
dents from the city of Piraeus, came up with analogous
results on breakfast skipping (13-7% of boys ate very
rarely and 2-9% never ate breakfast on weekdays, while
14-8% of girls ate very rarely and 5-2% never ate break-
fast on weekdays). The present study, however, has
limitations in that it was conducted in older adolescents
and young adults within the limits of a certain city.

Our results are more consistent with the findings of an
Australian survey conducted among 13-year-olds con-
cerning the extent of skipping breakfast. Moreover, as
was the case in Australia and in the above-mentioned
studies, Greek adolescent girls seem to skip breakfast
more often than do boys“”.

In our study, breakfast skipping rates were found to be
higher in older than in younger ages in both sexes, which
could have two possible explanations: (i) the parental
influence is more obvious in younger adolescents who
are either forced or persuaded by their parents to have
breakfast, or simply tend to mimic their parents, while
older adolescents tend to differentiate themselves from
the rest of the family and to follow the habits of their
friends of waking up late and leaving for school on an
empty stomach. (i) As the adolescents get older, they are
more and more concerned about their image and falsely
believe that by skipping breakfast they may reduce their
energy intake. This hypothesis may also explain why
young women, even from very early adolescence, skip
breakfast more often than do boys, since it is generally
known that girls tend to be more obsessed about their
weight at an earlier age.

Furthermore, several studies among children and
adults have shown an inverse association between
breakfast consumption and BMI®™'?’. To our knowledge,
this is the first national analysis of breakfast habits in
adolescents in Greece and its findings are consistent with
studies conducted in other countries.

Several mechanisms to explain this putative effect of
breakfast consumption on BMI have been postulated.
Breakfast consumption could contribute to a greater meal
frequency per day, which could lead to less efficient
energy use by increasing dietary-induced thermogenesis,
and hence result in a lower BMI®®. Moreover, breakfast
consumption may prevent overeating during the day.
Ghrelin levels rise®” and insulin levels decline during
prolonged fasting®”, which may trigger hunger and sti-
mulate eating. It has also been shown that persons who

https://doi.org/10.1017/51368980010000765 Published online by Cambridge University Press

E Kapantais et al.

consume a high-energy breakfast derive more daily
energy from carbohydrates and less from fat than those
who consume either a low-energy breakfast or no
breakfast at all. This could lead to better weight control
for breakfast consumers®" .

On the other hand, one could propose a different point
of view concerning breakfast-eating habits. It could be
hypothesised that adolescents who already have pro-
blems controlling their weight skip breakfast in order to
limit their total daily energy intake.

On these grounds, one could propose two different
explanations for our finding concerning the relationship
between breakfast consumption habits and past dieting
experience. Specifically, in both boys and girls who have
been in need of a diet in the past, breakfast consumption
was lower than in those who had never been on a diet.
This could reflect either (i) the positive impact of break-
fast consumption on weight control, thus reducing the
need for dieting, or (i) the conscious effort of adolescents
with weight problems to limit their total daily energy
intake by skipping breakfast in an attempt to lose weight.

In our study, we also found that skipping breakfast can
be part of a constellation of several unhealthy lifestyle
parameters, namely smoking, alcohol drinking and a
more sedentary lifestyle, as can be estimated from leisure-
time activities. This finding is consistent with other studies
in which breakfast skipping in adolescents has also been
associated with various health-compromising behaviours
and unhealthy lifestyles®* 2. Other studies have also
shown that breakfast skippers, even after controlling for
age, gender and BMI, have significantly higher total
cholesterol levels than breakfast consumers. If that is
verified by further study, then the constellation of higher
BMI together with higher total cholesterol levels and the
above-mentioned health-compromising behaviours in
breakfast skippers could be detrimental to the health of
adolescents®® .

Thus, it seems that skipping breakfast reflects more than
just meal timing preferences; it appears to be, in fact, one
component of frequently co-occurring health-compromising
behaviours. Adolescents who skip breakfast may care less
about their health than those who eat breakfast regularly.
On these grounds, we could propose a different approach
to the detection of dangerous behaviours in adolescents
through questioning about their breakfast habits. Breakfast
skipping is easily admitted, while alcohol consumption or
smoking could be more difficult to assess since adolescents
may feel ashamed about them. However, further evidence is
needed to show that this is possible, as the present study’s
results cannot be generalised due to the low R in the
logistic regressions.

Moreover, smoking is sometimes used to augment diet-
ing, since it has been shown to increase energy expenditure
slightly. Furthermore, smoking, which was more common
in our study among breakfast skippers than breakfast con-
sumers, may either suppress one’s appetite in the morning
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or reduce the time available for a healthy first meal. Even if
smoking were to be used in that sense, it would not prove
fruitful according to our findings. As was shown by multiple
regression analysis, there was no influence of smoking on
BMI among boys, while among gitls, smokers actually had a
greater BMI than non-smokers.

Simple nutritional interventions concerning breakfast
eating may fail to address these more complex issues. The
most effective strategy for influencing the breakfast habits
of adolescents is probably to create family atmospheres
that endorse generally health-conscious lifestyles. This
healthy family environment should be present even dur-
ing the early years of life, since, as we have previously
proposed, parental influence on the eating habits of off-
spring is likely to be age-specific and the eating habits of
teenagers are less likely to be under parental control than
those of young children.
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