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Abstract

Background The promotion of daily breakfast consumption and the importance of making appropriate breakfast
choices have been underscored as significant public health messages. The aim of this study was to examine the
relationship between breakfast frequency and life satisfaction in large and representative samples of school-going
children and adolescents aged 10-17 years from 42 different countries.

Methods This study used information from the 2017/2018 Health Behavior in School-aged Children study,
comprising nationally representative samples of children and adolescents aged 10-17 years who were attending
school. The total number of participants from the 42 countries included in the study was 155,451 (51.3% girls). The
evaluation of breakfast consumption in this study involved a specific question: "How often do you typically have
breakfast (more than a glass of milk or fruit juice)?”. To measure life satisfaction, a subjective assessment scale was
used in the form of a ladder, visually spanning from 0 to 10. On this scale, the topmost point (10) denotes the highest
conceivable quality of life, whereas the bottom point (0) represents the worst imaginable quality of life.

Results After adjusting for several covariates, the lowest estimated marginal mean of life satisfaction was identified
in those participants who skipped breakfast (mean [M]=5.6, 95% confidence interval [CI] 5.5 to 5.8). Conversely, the
highest estimated marginal mean of life satisfaction was observed in those who had breakfast every day (M=6.5, 95%
Cl 6.3 to 6.6). Overall, a nearly linear relationship between higher frequency of breakfast and greater life satisfaction in
children and adolescents was identified (p-for-trend < 0.001). In addition, the highest estimated marginal mean of life
satisfaction score was identified in those participants from Portugal who had breakfast every day (M=7.7; 95% Cl 6.9
to 8.5 points). Conversely, the lowest estimated marginal mean of life satisfaction was observed in those participants
from Romania who no breakfast (M=3.5; 95% Cl 2.6 to 4.4 points).

Conclusions There is a nearly linear relationship between higher frequency of breakfast and greater life satisfaction
in children and adolescents. Considering the potential health advantages associated with breakfast during this
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critical age phase, these findings imply the necessity for additional global efforts to promote increased breakfast

consumption among children and adolescents.

Keywords Eating healthy, Well-being, Mental health, Youth, Adolescence, Childhood

Introduction

Life satisfaction is commonly defined as an individual’s
cognitive and emotional assessment of their own life [1].
While extensive research has been conducted on this
topic among adults, comparatively less focus has been
placed on children and adolescents [2, 3]. However, there
is a growing interest in understanding subjective well-
being, including life satisfaction, among children and
adolescents because of the significant changes that occur
during this critical period [4, 5]. Some studies have sug-
gested a notable decline in well-being during adolescence
[4, 6-8], which is attributed to associated biological and
psychosocial changes [9]. Therefore, at the public health
level, it is essential to identify the factors that positively
influence life satisfaction, a crucial cognitive aspect of
hedonic subjective well-being [10]. Adolescent well-being
is significant for both personal and societal reasons, given
that adolescence is a pivotal life stage in which crucial
elements contributing to lifelong well-being are either
established or neglected [11]. Consequently, recognizing
these factors is particularly important given the poten-
tial impact of adolescent well-being on later adult mental
health [12].

While there is a general consensus in academic circles
that child and adolescent well-being is a complex con-
cept with multiple dimensions [13], scientific literature
emphasizes the significance of lifestyle as a crucial factor
[14-20]. Numerous studies have established a connec-
tion between overall diet and well-being [15, 16], with
diet quality being linked to life satisfaction among young
individuals [19]. For instance, a study involving Chilean
children found that higher adherence to the Mediterra-
nean diet was associated with increased life satisfaction
[19]. Another relevant aspect of adolescence is the habit
of consuming breakfast [16, 21-24]. Regularly having
a nutritious breakfast has been associated with numer-
ous positive effects on psychosocial and health-related
behaviors, including enhanced memory recall, improved
cognitive function, and increased levels of physical
activity, among other benefits [21, 24, 25]. Conversely,
a meta-analysis found that skipping breakfast was posi-
tively associated with the odds of depression, stress, and
psychological distress in all age groups and anxiety in
adolescence, underlining the role of breakfast on men-
tal health [16]. Despite this, the association of breakfast
frequency with adolescents’ perceived life satisfaction
has been relatively underexplored [26, 27]. In the con-
text of adolescence, breakfast quality plays a crucial role
in the interplay between lifestyle and psychosocial health

during early adolescence [24, 28]. Recommendations sug-
gest that a healthy breakfast should encompass a variety
of foods from different food groups, such as fruits, veg-
etables, whole grains, lean protein, and healthy fats, while
avoiding sugary cereals and processed foods [29]. There
is also a preference for the consumption of whole fruits
over fruit juices due to more conclusive evidence regard-
ing the health benefits of whole fruits [30]. Consequently,
the promotion of daily breakfast consumption and the
importance of making appropriate breakfast choices have
been underscored as significant public health messages
[31]. Despite this, it is noteworthy that many adolescents
tend to skip breakfast, and the prevalence of children
and adolescents skipping this important meal is increas-
ing [32-34]. Given these considerations, the aim of this
study was to examine the relationship between breakfast
frequency and life satisfaction in large and representative
samples of school-going children and adolescents aged
10-17 years from 42 different countries.

Methods

Study design and population

This cross-sectional study included data from 42 coun-
tries, including Albania, Armenia, Austria, Azerbaijan,
Belgium (Flanders and Wallonia), Bulgaria, Canada,
Croatia, the Czech Republic, Denmark, England, Esto-
nia, Finland, France, Georgia, Germany, Greece, Green-
land, Hungary, Iceland, Israel, Italy, Kazakhstan, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, North
Macedonia, Norway, Poland, Portugal, the Republic of
Moldova, Romania, the Russian Federation, Scotland,
Serbia, Slovenia, Spain, Sweden, Ukraine, and Wales.
This study used information from the 2017/2018 Health
Behavior in School-aged Children (HBSC) study [35],
comprising nationally representative samples of children
and adolescents aged 10-17 years who were attending
school. Slovakia was removed because of missing infor-
mation on frequency of breakfast consumption (inde-
pendent variable). Ireland and Switzerland were excluded
from the analysis due to insufficient information on
frequency of family meals (covariate). The total num-
ber of participants from the 42 countries included in
the study was 155,451 (51.3% girls). The selection of
children and adolescents for the study involved a ran-
dom sampling method from various schools. The par-
ticipants completed a standardized test anonymously
(i.e., self-reported), and the assessment was conducted
in their native language. Students had the option to
decline answering specific questions. Each participating
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country obtained institutional ethics approval and writ-
ten informed consent forms were signed by the schools,
children, adolescents, and their parents or legal guard-
ians. Notably, because the present study entailed a sec-
ondary analysis of anonymized data, formal approval
from an ethics committee was deemed unnecessary.

Procedures

Frequency of breakfast consumption (independent variable)
The evaluation of breakfast consumption in this study
involved a specific question: “How often do you typically
have breakfast (more than a glass of milk or fruit juice)?”
[35]. Participants were asked to respond to this question
separately for weekdays, with response options ranging
from O to 5 days, and weekends, with options ranging
from O to 2 days. The total frequency of breakfast con-
sumption by the children and adolescents was calculated
by summing the number of days they reported having
breakfast.

Life satisfaction (dependent variable)

To measure life satisfaction, a subjective assessment scale
was used in the form of a ladder, visually spanning from 0
to 10 [36]. On this scale, the topmost point (10) denotes
the highest conceivable quality of life, whereas the bot-
tom point (0) represents the worst imaginable quality of
life. Participants were directed to place an “X” adjacent to
the number that most accurately reflected their present
position on the life satisfaction scale. This visual method
offered a graphic representation of the participants’ self-
assessments of their current level of life satisfaction.

Covariates

The children and adolescents in this study provided self-
reported information regarding their age and sex. The
Family Affluence Scale (FAS-III) was employed to assess
the socioeconomic status (SES), consisting of six ques-
tions with responses ranging from 0 to 13 points [37].
Total scores obtained by summing individual responses
reflected a higher SES with a higher score. The FAS-III
covered various aspects of family material assets, includ-
ing the number of bathrooms, cars, non-shared bed-
rooms, dishwashers, computers, and foreign vacations
taken in the last 12 months. Ridit scores, specific to age
groups and sex, were calculated for each participating
country according to international standards [38]. These
ridit scores categorized children and adolescents into
three SES groups: bottom 20% (low SES), middle 60%
(medium SES), and top 20% (high SES). The frequency
of different eating habits was determined through ques-
tions such as “How many times a week do you eat fruits/
vegetables/sweets/soft drinks?” with response options
ranging from never to more than once per day. The fre-
quency of family meals was assessed using the question:
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“How often do you and your family typically have meals
together?” with response options including “every day’,
“most days’, “approximately once a week’, “less often’, and
“never”. Physical activity was evaluated with the ques-
tion “In a typical or usual week, how many days do you
engage in physical activity for at least 60 minutes a day?”
with responses ranging from 0 to 7 days per week. Finally,
children and adolescents self-reported their body weight
and height, which were then used to calculate their
body mass index (kg/m?). The selection of the covariates
included was based in the scientific literature [26, 39, 40].

Statistical analysis

The data in this study are presented as counts and per-
centages for categorical variables and as means and stan-
dard deviations for continuous variables. Generalized
linear mixed models were employed to investigate the
relationship between the frequency of breakfast con-
sumption (as a fixed effect), country (as a random effect),
and life satisfaction (as the outcome). The data were
weighted by expansion factors to ensure the representa-
tiveness of the country. Furthermore, these associations
were further adjusted for various covariates, including
sex, age group, SES, fruit consumption, vegetable con-
sumption, soft drink consumption, sweet consumption,
frequency of family meals, physical activity, and body
mass index. To determine, how much variability there
is between individuals across all countries, the intra-
class correlation coefficient was computed. Additionally,
estimated marginal means of life satisfaction and their
95% confidence intervals (CIs) were calculated based on
the frequency of breakfast consumption. As a sensitiv-
ity analysis and to observe the consistency of the results
regardless of the country examined, the estimated mar-
ginal means of life satisfaction (adjusted for the same
covariates) of the two extremes of breakfast frequency
(i.e., 0 days versus 7 days) were shown. Furthermore, to
address potential bias stemming from incomplete data, a
sensitivity analysis using multiple imputation techniques
was applied, assuming that missing data occurred ran-
domly. The mice package was used to replace missing
values through chained equations [41]. To ensure robust-
ness, 36 datasets were created with multiple imputations,
in line with recommendations to set the number of impu-
tations to be more than 100 times the highest proportion
of missing information (i.e., 36.0%) [42].

Results

Table 1 shows the descriptive data of the participants
according to the frequency of breakfast consumption by
the listwise deletion method. Overall, the life satisfaction
mean was 7.8 £ 1.9 points. Regarding the frequency of
breakfast consumption, participants who skipped break-
fast (i.e., 0 times per week) showed the lowest mean life
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&84 satisfaction (M =6.9 £ 2.4 points), while the highest mean
sE22-95 was observed in those who had breakfast daily (i.e., seven
IR N N v times per week) (M=8.1 + 1.7 points).
RIEZ8R G 2R Figure 1 shows the estimated marginal means of life
. satisfaction according to the frequency of breakfast
@@ % % = consumption by the listwise deletion method. The low-
TT2q g ) E est estimated marginal mean of life satisfaction was
R g 5 R identified in those participants who no breakfast (mean
[M]=5.7, 95% CI 5.5 to 5.8 points). Conversely, the high-
= g8 - est estimated marginal mean of life satisfaction was
a2 g o g observed in those who had breakfast every day (M=6.4,
olZ VTG g g ~ 95% CI 6.3 to 6.6 points). Overall, a nearly linear relation-
ship between higher frequency of breakfast and greater
hnhN life satisfaction in children and adolescents was identified
3 § ? % 883 (p-for-trend <0.001). The analysis reporting the estimated
RN § a E marginal means of life satisfaction according to the fre-
quency of breakfast consumption using multiple impu-
ECE tations by chained methods can be found in Figure S1.
g § \fJ S’ S 3 Moreover, Table S1 and Table S2 display the full results
<28 ;-5 3 E of the generalized linear models assessing the association
between frequency of breakfast consumption and life sat-
~] A isfaction by listwise deletion method or using consump-
g g % § = @ <) tion using multiple imputations by chained, respectively.
W22 nSedn Regardless of the method used to analyze the data, the
7 results appear to be similar.
3 o= Figure 2 displays the sensitivity analysis showing the
S g e G e estimated marginal mean of participants’ life satisfac-
'g- NN % ~ E:’ tion score for the extreme categories of the frequency of
Snf R BRS8N breakfast (i.e., “zero days” versus “seven days”) for each
§ o country. Despite inconsistencies across countries, in all
E @ o ; o S 42 countries examined, the estimated marginal mean of
- S § odgd life satisfaction score was lower in participants who no
HEEEER R breakfast than for those who had breakfast daily. In addi-
E o tion, the highest estimated marginal mean of life satis-
§ a5 £ S <9 < faction score was identified in those participants from
g |SSg=do 5o Portugal who had breakfast every day (M=7.7; 95% CI
Elom 33 QAL > 6.9 to 8.5 points). Conversely, the lowest estimated mar-
h ginal mean of life satisfaction was observed in those par-
S £ ticipants from Romania who no breakfast (M=3.5; 95%
% ,8; CI 2.6 to 4.4 points). Estimated marginal means of life
= s = 8 satisfaction based on the full frequency of breakfast con-
& E £g  |E sumption for each country can be found in Table S3.
55558882
% R EE Discussion
S ==2d==25 Overall, these findings indicated that a higher frequency
- § of breakfast consumption is associated with greater
ES § reported life satisfaction in an almost linear relationship,
5 ?E _ é‘ based on large and representative samples of school-
g Z2 3 8l¢e going children and adolescents examined. The highest life
'% (_f K % *§ satisfaction score was identified in participants who had
S 2 2 g|s breakfast daily, whereas the lowest life satisfaction score
-8 5 8L E was observed in those participants who never had break-
% | ;g g Bl & fast. These results are in line with a previous study which
e | S L 38 £g identified several behavioral factors associated with low
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6.4+

o
[N

Life satisfaction (score)
o o
OIO o

5.6

5.44

2 3 4 5 6 7
Frequency of breakfast consumption (days)

Predictor
Frequency of breakfast consumption (days)

0 1

Outcome o | 1 | 2 | 3 | 4 | 5 6 7
Life satisfaction 5.7 5.8 6.1 6.1 6.1 6.2 6.2 6.4
(score) (5.5t05.8) (5.7 t0 6.0) (6.0t06.2) (5.9t06.2) (5.9t06.2) (6.0t06.3) (6.0t0 6.3) (6.3106.6)
a a,b a,b a,b,c,d a,b,c,d,e a,b,c,d,e a,b,c,d,ef,g

The data are expressed as estimated marginal means and 95% confidence intervals. Analyses were adjusted for age, sex, socioeconomic status, fruit consumption,
vegetable consumption, soft drink consumption, sweet consumption, frequency of family meals, and physical activity. Cl, confidence interval. @ Significant difference from
“0" (p < 0.05). ® Significant difference from “1” (p < 0.05). ¢ Significant difference from “2” (p < 0.05). ¢ Significant difference from “3” (p < 0.05). © Significant difference from
“4” (p < 0.05). f Significant difference from “5” (p < 0.05). ¢ Significant difference from “6” (p < 0.05).

Fig. 1 Estimated marginal means of life satisfaction based on the frequency of breakfast consumption by listwise deletion method. Data expressed as
dots (means) and lines (95% confidence intervals). Adjusted for sex, age group, socioeconomic status, fruit consumption, vegetable consumption, soft

drink consumption, sweet consumption, breakfast consumption, frequency of family meals, physical activity, and body mass index

life satisfaction in boys and girls, such as having break-
fast less than daily [33]. Similarly, it has been identified
observed that Iranian children and adolescents who had
breakfast, lunch, and dinner 5-7 times per week reported
significantly higher life satisfaction than did others [26].
There are several possible explanations for this finding.
First, one potential explanation for the observed find-
ings could be the established association between the
frequency of breakfast consumption and mood. The sci-
entific literature has consistently highlighted the relation-
ship between skipping breakfast and negative moods in
adolescents [15, 16, 19, 43—-45]. A meta-analysis found
that skipping breakfast was associated with higher odds
of having stress, depression, and psychological distress
across all age groups, with a specific mention of anxiety
in adolescents [16]. This notion is supported by another
study which reported that Spanish adolescents with a
higher percentage of breakfast skippers exhibited signifi-
cantly lower health-related quality of life [15]. Further-
more, it has been observed that students who consumed
breakfast daily, along with adopting other healthy habits,
such as a high daily intake of fruits and vegetables and
having at least three meals, reported the highest levels of
happiness [43]. Another study reported an inverse rela-
tionship between the frequency of breakfast consumption
and somatic symptoms (i.e., tiredness, sleep-problems,
breathing, nausea, appetite, headache, fever) among

Korean children, where increased breakfast consump-
tion was associated with decreased somatic symptoms
[45]. These somatic symptoms can significantly impact an
individual’s daily life, and they are often associated with
somatic symptom disorder when they cause excessive
and disproportionate worry and anxiety (among others)
[46]. Lastly, evidence suggests that eating breakfast, espe-
cially at home, is associated with lower odds of psychoso-
cial behavioral problems in children and adolescents [22].
These collective findings underscore the potential impact
of breakfast habits on mood and psychological well-being
in this population.

A second potential explanation for the observed results
could be the role of essential nutrients, vitamins, and
minerals from breakfast. This meal presents an opportu-
nity for adolescents to obtain crucial nutrients required
for their overall health and well-being [47, 48]. During
adolescence, the intake of essential nutrients through a
nutritious breakfast is particularly important, support-
ing growth and development during this critical stage of
life [16, 49]. A systematic review with meta-analysis high-
lights the association between breakfast consumption
and improved macronutrient intake, healthier food and
beverage consumption, and overall well-being in children
and adolescents [48]. A balanced diet rich in fruits, veg-
etables, whole grains, lean proteins, and healthy fats nur-
tures the well-being of adolescents [16, 50]. Given that
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breakfast can serve as a source of these essential nutri-
ents, life satisfaction could be influenced by the nutri-
tional content of breakfast. However, it is important to
note that this hypothesis should be interpreted with cau-
tion, as the study did not specifically examine the qual-
ity of breakfast, and these essential nutrients can also be
obtained from other meals, such as lunch and dinner.

On the other hand, a third possible explanation for
these findings could be associated with the establishment
of healthy habits and routines. Consistent consumption
of breakfast may be linked to an overall healthier life-
style [19, 51]. Adolescents who regularly eat breakfast
might be more inclined to adopt other healthy behaviors
such as maintaining a nutritious diet, engaging in regular
physical activity, limiting screen time, and ensuring opti-
mal sleep duration, all of which contribute to their over-
all well-being [14, 18, 19, 51]. Consequently, a healthy
lifestyle may lead to greater life satisfaction. Moreover,
incorporating breakfast into a morning routine can pro-
vide structure to an adolescent’s day, potentially aiding
effective time management [52]. Having a set time for
breakfast encourages punctuality and organization, set-
ting a positive tone for the remainder of the day [53].
Research emphasizes the benefits of consistent and pre-
dictable family environments for healthy development,
with family routines playing a crucial role in adolescents’
long-term development [54]. The establishment of rou-
tines and structures could positively impact organization
and time management, thereby contributing to greater
life satisfaction [55]. In this context, the routine of hav-
ing breakfast could be a key element in fostering positive
habits and organization, ultimately influencing children’s
and adolescents’ life satisfaction.

Additionally, a fourth potential explanation could be
related to the relationship between breakfast consump-
tion and academic performance. Several studies have
shown that regular breakfast intake improves academic
performance in adolescents [20, 53, 56]. Consuming an
adequate breakfast provides the necessary energy and
nutrients for optimal cognitive functioning and enhances
concentration, memory, and learning ability [56, 57].
Studies have also shown that breakfast consumption,
compared to fasting, has a short-term positive effect on
domain-specific cognition, with tasks requiring atten-
tion, executive function, and memory being more reli-
ably facilitated by breakfast consumption [53]. Moreover,
another study observed that those who reported more
frequent breakfast consumption and family meals were
more likely to perceive their school performance as
higher than their peers [20]. There is also a recognized
connection between academic performance and life sat-
isfaction in adolescents, with some studies suggesting a
positive relationship between these two variables [58, 59].
Given these findings, it is possible to hypothesize that
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the habit of eating breakfast is associated with higher
academic performance, which in turn contributes to
increased life satisfaction in adolescents.

Our study identified inconsistencies in life satisfaction
means among countries, which might be influenced by
diverse cultures and lifestyles, such as various eating hab-
its. Preferences and types of food consumed for break-
fast, as well as the significance attributed to it, can differ
greatly across cultures [49, 60]. These cultural variations
might have contributed to the observed differences in
life satisfaction outcomes. Additionally, individual differ-
ences among people within each country, including per-
sonal preferences, health conditions, and lifestyle choices,
may have impacted life satisfaction scores and may not
have been adequately controlled for in the study [61-63].
Furthermore, external influences like economic perfor-
mance, economic crises, political instability, and public
health issues can affect life satisfaction independently of
breakfast habits [64—67]. For instance, higher national
economic performance has been linked to greater life
satisfaction [65]. However, the relationship between life
satisfaction and gross domestic product differs in poor
and rich countries due to increased aspirations for higher
income [66]. Economic crises also seem to have a greater
impact on life satisfaction in low-trust countries than
in high-trust ones. Despite these possible cultural and
economic factors, our results show that, in all the coun-
tries examined, reported life satisfaction is systemati-
cally higher in those who eat breakfast daily than in those
who never eat breakfast, which adds robustness to these
findings.

It is crucial to interpret the findings of this study while
considering specific limitations. First, the cross-sectional
design of the study restricted the ability to establish a
causal relationship among the observed outcomes. Sec-
ond, the use of self-reported information by adolescents
could introduce recall bias and social desirability. How-
ever, this limitation is inherent to the use of question-
naires. Consequently, future prospective observational
studies are essential to explore whether the frequency of
breakfast consumption is genuinely associated with ado-
lescent life satisfaction. Third, the use of concise ques-
tions aimed at reducing participant burden resulted in
a lack of in-depth data on the variables under examina-
tion. The employment of a more detailed measure could
potentially yield additional insights for each item and
offer details on other aspects related to breakfast, such
as its quality [22, 48]. Fourth, the assessment of well-
being using a single subjective item (e.g., life satisfac-
tion) may limit the understanding of how individuals
experience various aspects of their lives that are crucial
to critical outcomes [68]. Future studies on well-being
should incorporate all major components, including both
hedonic and eudaimonic aspects, rather than simplify it
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to a single item measuring life satisfaction, income, or
happiness [68-70]. On a positive note, the study benefits
from a large and representative sample of adolescents
from 42 countries, thereby enhancing the external valid-
ity of the findings.

Conclusions

There is a nearly linear relationship between higher fre-
quency of breakfast and greater life satisfaction in chil-
dren and adolescents. Considering the potential health
advantages associated with breakfast during this critical
age phase, these findings underscore the importance of
promoting breakfast consumption among children and
adolescents. However, the causal direction of the associa-
tion is not entirely clear and that other factors that have
not been considered could influence life satisfaction, this
recommendation should be interpreted with caution.
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