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Abstract
Background  Despite widespread recognition of breakfast as a key contributor to adolescent health, breakfast 
skipping remains common and concerning. It has been associated with increased consumption of energy-dense 
snacks, lower intake of essential nutrients, and irregular eating patterns throughout the day. This study aimed to assess 
the prevalence of breakfast skipping on the day of the survey among adolescents in Witten, Germany, and to explore 
its associations with selected sociodemographic characteristics, health-related behaviours, and self-reported health 
indicators.

Methods  Between November 2, 2021, and February 25, 2022, a cross-sectional, survey-based study was conducted 
among 10th-grade students in all nine municipally managed secondary schools in Witten. The questionnaire 
assessed breakfast consumption on the surveyed day, school type, sociodemographic factors, health status, and 
physical activity. Statistical analyses were conducted using SPSS, including chi-square tests and multivariable logistic 
regression to estimate odds ratios and identify predictors of breakfast skipping.

Results  In a sample of 646 students (response rate 98.3%), 50.6% (n = 327) reported skipping breakfast before 
school on the day of the survey. Students attending intermediate secondary schools (aOR 1.66, 95% CI 1.1–2.51) or 
comprehensive schools (aOR 1.62, 95% CI 1.11–2.36), and those with a migration background (defined in Germany as 
having at least one parent born abroad) (aOR 1.46, 95% CI 1.04–2.04), were significantly more likely to skip breakfast. 
In contrast, students reporting “excellent” (aOR 0.29, 95% CI 0.17–0.48) or “very good” (aOR 0.63, 95% CI 0.43–0.91) 
general health, and those categorized as underweight (aOR 0.44, 95% CI 0.2–0.98), were significantly less likely to skip 
breakfast. No significant associations were found for gender, age, socioeconomic status, physical activity, or family 
doctor consultations.

Conclusion  This study indicates that the educational environment and cultural background might significantly 
impact adolescents’ breakfast consumption behaviours on the surveyed day, underscoring the need for targeted 
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Background
Food is the primary external source of energy and essen-
tial nutrients required for physiological functions and 
overall health [1]. Research continuously reveals an 
increasing number of food compounds associated with 
health benefits [2]. It is essential to understand the con-
nections between specific food groups, their nutrient 
compositions, and overall dietary patterns, especially 
concerning the prevention and progression of chronic 
diseases, including cardiovascular diseases, various can-
cers, chronic respiratory conditions, and diabetes [1, 3, 
4]. Furthermore, adopting nutritionally balanced eating 
habits can improve overall health and reduce the risk of 
diet-related diseases [5–7].

Numerous studies have indicated that maintaining a 
consistent meal routine, especially consuming break-
fast, can improve overall diet quality and mental health: 
for instance, a study conducted in the United States by 
Rampersaud et al. (2005) summarizes the results of 
47 studies examining the association of breakfast con-
sumption with nutritional adequacy, body weight, and 
academic performance in children and adolescents. 
These studies, primarily conducted in various popula-
tions in the United States and Europe, found significant 
improvements in diet quality and mental health associ-
ated with regular breakfast consumption. This under-
scores the notion that breakfast as part of a healthful diet 
and lifestyle can positively impact children’s health and 
well-being [8]. Another study by Van Lippevelde et al. 
(2012) in Europe examined children aged 10 to 12 years 
and highlighted the positive associations between regu-
lar breakfast consumption, BMI, overall dietary quality, 
nutritional profiles and improved cognitive performance 
in a diverse sample across several European countries 
[9]. Additionally, research by Baldinger et al. (2012) with 
a total of 656 schoolchildren, aged 7 to 10 years in Swit-
zerland explored the impact of regular breakfast con-
sumption on BMI, motor functional skills and mental 
health among children, further supporting the benefits of 
regular breakfast intake [10]. Throughout the night, the 
body utilizes stored energy, which is depleted by morn-
ing; breakfast serves to replenish this energy [11]. Indi-
viduals who skip breakfast tend to have lower intakes of 
several essential nutrients, including vitamins A, E, C, 
B6, B12, folate, iron, calcium, phosphorus, magnesium, 

and dietary fiber, compared to those who eat breakfast. 
These nutritional shortfalls are rarely compensated for in 
subsequent meals [11]. Breakfast is frequently described 
as the day’s most crucial meal contributing significantly 
to the nutrient adequacy of the whole diet [8]. Break-
fast consumers are more likely to have better overall 
diet quality, and micronutrient, macronutrient and fibre 
intakes that more often align with current dietary recom-
mendations [8, 12, 13]. Moreover, breakfast consumption 
enhances cognitive function particularly memory and 
academic performance, as well as psychosocial function-
ing and school attendance among children and adoles-
cents [8–10]. It helps alleviate hunger, which is linked to 
emotional and academic problems [14]. These benefits 
may stem from both immediate metabolic effects and the 
long-term provision of essential nutrients that support 
healthy brain development and function [15]. Two ran-
domized controlled trials demonstrated that providing 
a school breakfast had a positive impact on nutritional 
status, test scores and school attendance rates among 
children in rural Jamaica [8]. In these studies, groups 
of children were monitored for two semesters (n = 115) 
[14] or for a year (n = 814) [16] during the intervention 
period and showed better performance compared to 
the control group, who did not receive a school break-
fast. Additionally, a trial involving Peruvian children, 
who were randomly assigned to either receive or not 
receive a school breakfast over a period of three months, 
reported improved school attendance rates among those 
who received the breakfast [17]. However, the interpre-
tation of existing data on breakfast consumption habits 
and related health outcomes may be influenced by factors 
such as socioeconomic status (SES) or other social and 
educational variables [18–21].

Adolescence is a crucial period characterized by rapid 
physical and psychological transformations, presenting 
an ideal opportunity to establish health behaviours that 
impact long-term well-being [7, 22]. Additionally, Dietary 
habits and taste preferences developed during childhood 
and adolescence are likely to continue into adulthood 
and can even last for a lifetime [4, 6, 7]. Unlike children, 
whose cognitive abilities are still developing, adolescents 
have the maturity to consciously evaluate their food 
choices and eating behaviours [5, 7]. At this stage, fam-
ily influence on eating patterns decreases as individual 

educational interventions. Promoting a positive perception of personal health is key to encouraging regular breakfast 
consumption among adolescents. These findings provide important insights for public health strategies to enhance 
adolescents’ dietary habits.

Trial registration  Not applicable.
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responsibility and independence grow. Consequently, 
this phase presents an optimal opportunity for effective 
nutritional education and dissemination of information 
[5].

Studies in Switzerland and several European countries 
have shown that children and adolescents who regu-
larly eat breakfast tend to have a lower Body Mass Index 
(BMI) and are less likely to be overweight [9, 10]. Con-
suming breakfast may help in reducing the likelihood of 
snacking on high-calorie foods [8]. Skipping breakfast is 
a common behaviour observed in overweight or obese 
children and adolescents in European studies and may be 
related to dieting and disordered eating habits [18, 23]. 
Breakfast skippers may be less likely to engage in physical 
activity, which may contribute to positive energy balance 
and weight gain [9, 10, 19, 24].

Although most previous studies have highlighted a link 
between skipping breakfast and obesity, other research 
has also indicated a correlation between breakfast skip-
ping and malnutrition and being underweight. For 
instance, a 2005 cross-sectional study in urban India 
with 802 schoolchildren found a significant correla-
tion between breakfast skipping and being underweight, 
with 53.8% of daily breakfast skippers being underweight 
versus 9.9% of non-skippers. Breakfast skippers had 
lower intakes of energy and protein, resulting in a daily 
caloric deficit of 600–900  kcal, highlighting the impor-
tance of regular breakfast for better nutritional status 
and healthier weight in children [25]. While these find-
ings reflect the nutritional challenges in those regions, we 
acknowledge that such contexts differ considerably from 
Germany in terms of socioeconomic structures, cultural 
food practices, and overall diet quality. Therefore, caution 
is warranted when extrapolating these associations to a 
high-income country setting. Nonetheless, these studies 
underscore the importance of breakfast as a protective 
factor against inadequate nutritional intake.

Moreover, the collected data from various studies 
consistently show that breakfast consumption is closely 
linked to healthier weight status, with breakfast consum-
ers being less likely to be underweight than those who 
skip breakfast [26]. Furthermore, the Diet Diversity Score 
analysis (DDS) [27] across different age groups high-
lighted a significant association between breakfast con-
sumption and higher food diversity. For example, a study 
conducted in Japan last year found that underweight 
women, especially younger ones, tended to skip break-
fast and had less variety in their diets [28]. Another study 
conducted as part of the 2011–12 National Nutrition and 
Physical Activity Survey aimed to assess the prevalence 
and factors associated with skipping breakfast among 
1,592 Australian children and adolescents aged 2 to 17 
years. Skipping breakfast was found to be more common 
among girls, older children, and adolescents. Adolescents 

were 4.1 times more likely to skip breakfast compared to 
younger children. Both a higher BMI and being under-
weight were linked to a greater likelihood of skipping 
breakfast [29].

Beyond its nutritional value, food carries important 
social and cultural meaning, especially during ado-
lescence. Breakfast habits are often shaped by fam-
ily routines, cultural norms, and social dynamics such 
as commensality; the practice of eating together [30]. 
Shared meals offer more than nutritional value, they 
help structure daily routines and foster meaningful fam-
ily interactions [31]. They provide a space for discussing 
concerns and positive experiences, strengthening emo-
tional bonds and parental involvement in children’s lives 
[30].

Despite the substantial benefits of consuming break-
fast, the trend of skipping breakfast has risen among 
children and adolescents worldwide over recent years 
and the frequency of regular breakfast intake appears to 
decline with age [6, 26, 32, 33].

Breakfast skipping among adolescents is influenced by 
a range of psychosocial and structural factors. The HBSC 
study found that gender is a significant determinant, 
with girls more likely than boys to skip breakfast regu-
larly, potentially reflecting weight control motives and 
body image concerns. In contrast, boys were more likely 
to skip breakfast due to practical reasons such as lack 
of time or low appetite in the morning. The study also 
highlighted the role of socioeconomic status, showing 
that adolescents from families with lower socioeconomic 
backgrounds were less likely to eat breakfast daily [34].

While many behavioural and psychosocial determi-
nants of breakfast skipping such as body image concerns, 
dieting behaviours, and family routines have been well 
documented in the literature, our study did not directly 
assess these factors. Instead, the focus was on quantifi-
able sociodemographic and health-related variables, 
including school type, migration background, BMI, sub-
jective health status, and physical activity. There remains 
a significant gap in the literature regarding the specific 
factors influencing breakfast consumption behaviours 
among adolescents, particularly across diverse socioeco-
nomic and cultural contexts in Germany.

Therefore, examining the associations between break-
fast consumption and both school type and migration 
background is essential for understanding dietary dis-
parities and informing targeted interventions. Our study 
contributes to filling this gap by conducting a survey 
among adolescents in Witten, Germany, on this topic. 
Understanding potential associations is essential for 
informing targeted interventions aimed at promoting 
healthy eating behaviours from an early age.
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Methods
Aim of the study
This study investigates breakfast skipping on the day of 
the survey among adolescents in tenth grade in Witten, 
Germany, and examines its association with a range of 
sociodemographic, lifestyle, and health-related factors. 
While previous research has explored the relationship 
between breakfast habits and health behaviours, evidence 
from Germany (particularly among 10th-grade students) 
remains limited. By analysing data from a representative 
sample, this study addresses key gaps in the literature and 
offers several novel insights that may be relevant to the 
broader German adolescent population. Notably, it iden-
tifies school type as an independent predictor of break-
fast skipping, a factor that has received little attention 
compared to socioeconomic status or parental influence. 
The study also highlights that students with a migration 
background are significantly more likely to skip break-
fast, pointing to the importance of considering cultural 
and structural influences. Additionally, self-rated health 
emerges as a strong predictor of breakfast consumption, 
offering a new perspective beyond the commonly stud-
ied link with BMI. Interestingly, the findings reveal that 
underweight adolescents are significantly less likely to 
skip breakfast, contrasting with prior studies that pri-
marily associate breakfast skipping with overweight or 
obesity. These insights contribute valuable evidence to 
support the development of targeted public health strat-
egies aimed at improving adolescent dietary habits in 
Germany.

Study design and setting
From November 2, 2021, to February 25, 2022, a ques-
tionnaire-based cross-sectional study was conducted 
among students in nine out of nine secondary schools 
under municipal management in Witten, Germany. 
The study was carried out in the classrooms of the nine 
schools across 28 classes during school hours, in consul-
tation with the school administrations, to maximize stu-
dent participation. The study was conducted as part of 
the “Healthy City Witten” (GeWIT) project funded by the 
statutory health insurance “Techniker Krankenkasse”.

Study population and recruitment, execution
The survey targeted all 10th-grade students from sec-
ondary schools in Witten, a city in North Rhine-West-
phalia, Ennepe-Ruhr District, Germany, situated in the 
Ruhr metropolitan region and home to approximately 
96,000 residents [35]. Witten has a total of 32 educational 
institutions, including 18 primary schools, 9 secondary 
schools, 4 special and alternative schools and the Univer-
sity of Witten/ Herdecke.

At the time of the survey, students who were present 
in class participated, achieving a high response rate of 

98.3%. Exclusions from the study included two Waldorf 
schools, which did not support the study, and two special 
education schools, requiring a different survey approach. 
The final analysis incorporated data from 646 students, 
after excluding those not present (n = 95), underage (< 15 
years old, n = 2), those who declined participation (n = 7), 
provided joke responses (n = 4), or had missing data on 
having breakfast (n = 3).

Following approval by the Ethics Committee of the 
University of Witten/Herdecke (Reference No. 97/2019) 
and authorization by the data protection officer (Refer-
ence Nos. DT-537 and DT-630), formal permission to 
conduct the study was obtained from the responsible 
school authority of the Ennepe-Ruhr District. Partici-
pating schools were contacted in writing by staff of the 
conducting institute and informed about the study 
objectives, content, and procedures. Upon institutional 
approval, study information and parental consent forms 
were distributed to designated school contacts two weeks 
prior to data collection. These materials were forwarded 
to the students and their legal guardians.

Participation was strictly limited to students who 
returned a signed informed consent form from a parent 
or legal guardian. On the day of data collection, all stu-
dents whose parental consent had been obtained were 
briefed again on the study’s purpose, the voluntary nature 
of participation, data protection measures, and their 
right to withdraw at any time without consequences. Ver-
bal assent was obtained from each student prior to the 
administration of the questionnaire. Students who had 
not returned the signed consent form were not permitted 
to participate and were provided with alternative educa-
tional activities. The Ethics Committee confirmed that 
informed consent was duly obtained from both students 
and their legal guardians.

Survey instrument
A 13-page, standardized questionnaire to be completed 
in writing by the students was used as the survey instru-
ment (for this paper, the questionnaire was uploaded as a 
separate supplementary file both in the original German 
language and translated into English [36]).

It included questions on health and physical activ-
ity, emotions, family, friends and leisure, school situa-
tion, bullying, nutrition, physical development, health 
behaviour, competence, and promotion, social media, 
use of medical services, the COVID-19 pandemic, and 
sociodemographics. The responses were given through 
single-answer fields, partly in the form of Likert scales, 
multiple-answer options, and additional free-text fields.

For our paper, the following variables were analysed:

 	• Did you have breakfast before going to school today 
(on the day of the survey)? (yes or no).
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 	• Sociodemographics: Gender (girls, boys or diverse), 
age (15,16 or 17–19), school type (academic 
high school, intermediate secondary school, 
comprehensive school, or general secondary school), 
subjective socioeconomic status (high, moderate, or 
low) and migration background (yes or no).

 	• Health related parameters: Frequency of weekly 
physical activities (3 or more days weekly, 1–2 
days weekly or no weekly physical activities), BMI 
(underweight, normal weight, overweight or obese), 
family doctor’s consultations last year (0–2 times 
yearly, 3–5 times yearly, 6 or more times yearly) and 
subjective health status (excellent, very good, good, 
or less good/bad).

The questionnaire used in our study was developed based 
on validated instruments from the German Health Inter-
view and Examination Survey for Children and Adoles-
cents (KiGGS), conducted by the Robert Koch Institute, 
and the internationally validated Health Behaviour in 
School-aged Children (HBSC) study coordinated by the 
WHO. These instruments have been widely applied in 
national and international adolescent health research and 
are known for their methodological robustness [37, 38]. 
To ensure clarity and age-appropriateness, a pretest was 
conducted with five 10th-grade students prior to the full 
survey implementation. Based on their feedback, minor 
linguistic adjustments were made to improve compre-
hension, and a few additional questions were added.

Statistical analyses
The data were transferred into digital form using the 
Scan-System FormPro. They were then checked for plau-
sibility, processed, and analysed using the statistical eval-
uation program IBM SPSS Statistics, Version 28, through 
uni-, bi-, and multivariate analyses. An error probabil-
ity of α = 0.05 was assumed. Missing data were noted 
as a separate category in the descriptive analysis if they 
accounted for 5% or more of cases. Potential differences 
regarding sociodemographic and health information 
were calculated using Chi-square tests.

The variable “migration background” was calculated 
based on the definition provided by the German Federal 
Statistical Office [39]. According to the Federal Statistical 
Office of Germany (DESTATIS), an individual is consid-
ered to have a migration background if they, or at least 
one of their parents, were not born with German citizen-
ship. This includes both individuals who have immigrated 
to Germany and those born in Germany with at least 
one parent who immigrated or was born as a foreigner 
in Germany. BMI was calculated from self-reported 
height and weight using the Kromeyer-Hauschild crite-
ria [40]. SES (subjective socioeconomic status) was cal-
culated using the McArthur Scale, which is also used in 

the KIGGS study by the Robert Koch Institute (RKI, the 
official public health institute of Germany) [41].

Binary logistic regression analyses were conducted 
with having breakfast and skipping breakfast before 
school on the day of the survey as the dependent variable. 
The previously discussed sociodemographic or health 
related variables were included as independent vari-
ables. Adjusted odds ratios (aOR) with 95% confidence 
intervals were calculated after adjusting for age, gender, 
and the other additional parameters. Missings in the 
independent variables in the logistic regression model 
were assigned to the reference category with the highest 
n (gender: n = 3, age: n = 9, migration background: n = 9, 
weekly physical activities: n = 11, subjective health status: 
n = 7) if they were under 5% [42]; otherwise they are man-
aged as a separate category. Missings in the dependent 
variable (n = 3) were excluded in all analysis.

Results
Participant characteristics
Table  1 shows that the study involved 646 tenth-grade 
students from nine secondary schools in Witten, Ger-
many. The gender distribution was nearly even, with 
47.1% boys, 47.6% girls, and 5.3% identifying as diverse. 
Most students were 15 or 16 years old, making up 91.2% 
of the participants, while the remaining were aged 17 to 
19. In terms of school type, students attended academic 
high school (35.4%), Intermediate secondary school 
(27%), comprehensive school (32%), and general second-
ary school (5.6%).

Breakfast intake on the day of the survey
Of all participants, 49.4% (n = 319) reported hav-
ing breakfast before school, while 50.6% (n = 327) did 
not (Table  1). The bivariate analysis, shown in Table  1, 
revealed significant differences in breakfast consump-
tion based on school type. Students from intermediate 
secondary school, comprehensive schools, and general 
secondary school had a higher tendency to skip breakfast 
with 59.2% (n = 103), 54.1% (n = 112), and 58.3% (n = 21) 
respectively, compared to students from academic high 
school who were less likely to skip breakfast, with 39.7% 
(n = 91).

Migration background also showed a significant associ-
ation with breakfast skipping, with 57.8% (n = 167) of stu-
dents with a migration background skipping breakfast, 
compared to 44.8% (n = 160) of breakfast skippers with-
out a migration background. BMI categories were also 
significantly associated with breakfast skipping behav-
iours on the surveyed day. Specifically, among the study 
participants, 48.7% of normal-weight students (n = 164), 
48.5% of overweight students (n = 16), and 71.9% of 
obese students (n = 23) reported skipping breakfast. In 
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Table 1  Participants’ breakfast consumption according to sociodemographics, school form, medical history, and lifestyle 
characteristics (GeWIT, n = 646):

Study population 
(total)

Had breakfast before 
school

Did not have breakfast before 
school

P-Value

n % n % n %
Total 646 100% 319 49.4%* 327 50.6%*
Gender 0.22
  Girls 308 47.6% 147 47.7% 161 52.3%
  Boys 304 47.1% 159 52.3% 145 47.7%
  Diverse 34 5.3% 13 38.2% 21 61.8%
Age (in years) 0.40
  15² 383 59.3% 197 51.4% 186 48.6%
  16 206 31.9% 94 45.6% 112 54.4%
  17–19 57 8.8% 28 49.1% 29 50.9%
School type < 0.001
  Academic high school 229 35.4% 138 60.3% 91 39.7%
  Intermediate secondary school 174 27% 71 40.8% 103 59.2%
  Comprehensive school 207 32% 95 45.9% 112 54.1%
  General secondary school 36 5.6% 15 41.7% 21 58.3%
Subjective SES 0.29
  High 331 51.2% 172 52.0% 159 48.0%
  Moderate 222 34.4% 109 49.1% 113 50.9%
  Low 49 7.6% 19 38.8% 30 61.2%
  Missing Data 44 6.8% 19 43.2% 25 56.8%
Migration background 0.001
  No³ 357 55.3% 197 55.2% 160 44.8%
  Yes 289 44.7% 122 42.2% 167 57.8%
Physical activity 0.43
  ≥ 3 days/week⁴ 504 78.0% 253 50.2% 251 49.8%
  1–2 days/week 120 18.6% 58 48.3% 62 51.7%
  0 days/week 22 3.4% 8 36.4% 14 63.6%
BMI 0.019
  Underweight 34 5.2% 23 67.6% 11 32.4%
  Normal weight 337 52.2% 173 51.3% 164 48.7%
  Overweight 33 5.1% 17 51.5% 16 48.5%
  Obesity 32 5.0% 9 28.1% 23 71.9%
  Missing data 210 32.5% 97 46.2% 113 53.8%
Family doctor consultations last year 0.609
  0–2/ year 126 19.5% 67 53.2% 59 46.8%
  3–5/year 65 10.1% 31 47.7% 34 52.3%
  ≥ 6 / year 402 62.2% 192 47.8% 210 52.2%
  Missing data 53 8.2% 29 54.7% 24 45.3%
Subjective health status < 0.001
  Excellent 98 15.2% 69 70.4% 29 29.6%
  Very good 201 31.1% 108 53.7% 93 46.3%
  Good⁵ 280 43.3% 118 42.1% 162 57.9%
  Less good/ bad 67 10.4% 24 35.8% 43 64.2%
- *Row Percentages

- Subjective SES: Subjective socioeconomic status

- Percentage figures do not always add up to 100% due to rounding

- (n) does not equal the total number due to missing data; The superscript numbers refer to the included missing data: ( gender: n = 3, ² age: n = 9, ³ migration 
background n = 9, ⁴ weekly physical activities n = 11, ⁵ subjective health status n = 7)
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comparison, a smaller percentage of underweight stu-
dents, 32.4% (n = 11), skipped breakfast before school.

Similarly, subjective health status was also significantly 
correlated with breakfast skipping. Those who rated 

their health as “very good” had a breakfast skipping rate 
of 46.3% (n = 93), followed by those rating their health 
as “good” with an amount of 57.9% (n = 162), and those 
describing their health as “less good/bad” with the high-
est amount of 64.2% (n = 43). In comparison, students 
labelling their health as “excellent” demonstrated a lower 
tendency to skip breakfast, with 29.6% (n = 29) reporting 
they did not have breakfast before school.

The results of the multiple logistic regression analysis 
are shown in Table  2. Several key predictors of break-
fast skipping have been identified. Notably, school type, 
migration background, subjective health status and being 
underweight were significant predictors. Compared 
to students from academic high schools, those from 
intermediate secondary schools, (aOR = 1.66, 95% CI: 
1.1–2.51) and comprehensive schools (aOR = 1.62, 95% 
CI: 1.11–2.36) had higher odds of skipping breakfast. 
Students with a migration background had 1.46 times 
the odds of skipping breakfast compared to their coun-
terparts without a migration background (aOR = 1.46, 
95% CI: 1.04–2.04). Moreover, subjective health status 
was significantly associated with breakfast consump-
tion. Students who rated their health as “excellent” were 
less likely to skip breakfast, with an adjusted odds ratio 
(aOR) of 0.29, (95% CI: 0.17–0.48). Similarly, those who 
rated their health as “very good” had an aOR of 0.63 
(95% CI: 0.43–0.91), indicating they were also less likely 
to skip breakfast compared to those with lower health 
ratings. Body Mass Index-categories (BMI) were signifi-
cantly connected to breakfast skipping, showing a pro-
nounced trend of less frequent breakfast skipping among 
underweight individuals (aOR = 0.44, 95% CI: 0.2–0.98). 
No significant associations were found in the multivari-
ate model for gender, age, socioeconomic status, physi-
cal activity frequency, or the frequency of family doctor’s 
consultations with breakfast skipping.

Discussion
Interpretation of key findings
Our research revealed that 50.6% of 10th-grade adoles-
cents did not have breakfast before school on the day 
of the survey, a figure that is notably high and warrants 
attention due to its potential implications on health and 
learning capacities. However, as this is a one-day cross-
sectional measure, it does not necessarily reflect habitual 
breakfast behaviour, and further research is needed to 
assess long-term patterns and their impact. This con-
cern is echoed in the study by Bucksch et al. in 2020 [6], 
which explored dietary habits and physical activity trends 
among 11-, 13-, and 15-year-olds in Germany, utilizing 
the 2017/18 Health Behaviour in School-aged Children 
(HBSC) data and comparing it to data from 2009/10 to 
2013/14 cycles. Their findings document a progressive 
decline in daily breakfast consumption among students. 

Table 2  Predictors of skipping breakfast: significance, aOR, 95% 
CI from logistic regression, (GeWIT, n = 646):

aOR (95% CI) P-Value
Gender 0.59
  Girls (Ref )
  Boys 0.97 (0.68–1.38) 0.87
  Diverse 1.46 (0.67–3.21) 0.34
Age (in years) 0.76
  15² (Ref )
  16 1.1 (0.76–1.57) 0.62
  17–19 0.88 (0.48–1.6) 0.67
School type 0.03
  Academic high school (Ref )
  Intermediate secondary school 1.66 (1.1–2.51) 0.02
  Comprehensive school 1.62 (1.11–2.36) 0.01
  General secondary school 1.42 (0.66–3.05) 0.37
Subjective SES 0.68
  High (Ref )
  Moderate 0.80 (0.56–1.15) 0.23
  Low 0.84 (0.43–1.64) 0.60
  Missing data 0.95 (0.48–1.88) 0.88
Migration background
  No³ (Ref )
  Yes 1.46 (1.04–2.04) 0.03
Physical activity 0.67
  ≥ 3 days/week⁴ (Ref )
  1–2 days/week 0.92 (0.61–1.40) 0.70
  0 days/week 1.45 (0.57–3.74) 0.44
BMI 0.12
  Normal weight (Ref )
  Underweight 0.44 (0.2–0.98) 0.04
  Overweight 0.87 (0.4–1.87) 0.71
  Obesity 1.94 (0.84–4.5) 0.12
  Missing data 1.1 (0.77–1.55) 0.63
Family doctor consultations last year 0.77
  ≥ 6 / year (Ref )
  3–5/year 0.93 (0.54–1.6) 0.80
  0–2/ year 0.87 (0.57–1.31) 0.49
  Missing data 0.76 (0.41–1.4) 0.36
Subjective health status < 0.001
  good⁵ (Ref )
  Very good 0.63 (0.43–0.91) 0.02
  Excellent 0.29 (0.17–0.48) < 0.001
  Less good/ bad 1.26 (0.71–2.22) 0.43
- Adjusted Odds Ratios from binary logistic regression analysis, missing values 
in the independent variables were assigned to the reference category (largest 
n) if under 5% (n = 646)

- The superscript numbers refer to the included missing data: ( Gender: n = 3, 
² Age: n = 9, ³ Migration background n = 9, ⁴ Weekly physical activities n = 11, ⁵ 
Subjective health status n = 7)

- Ref.= Reference category. -

- Subjective SES: Subjective socioeconomic status
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Specifically, the proportion of girls having breakfast 
decreased successively from 63.6 to 50.6%, and further 
to 49.4%, while for boys, the rates declined from 67.3 
to 59.0%, and subsequently to 41% over these periods. 
This finding aligns with existing studies that underscore 
the prevalence of skipped breakfasts among adolescents 
worldwide and it’s adverse effects on cognitive and physi-
cal development [8–10, 33]. Notably, skipping breakfast 
could compromise the replenishment of depleted energy 
stores and essential nutrient levels after overnight fasting, 
which is critical for daily function and long-term health 
[11]. These findings underscore the need for targeted 
health interventions to address this widespread issue.

The logistic regression analysis highlighted school type 
as a significant predictor of breakfast skipping, with stu-
dents from Intermediate secondary schools and com-
prehensive schools showing increased odds of skipping 
breakfast compared to their academic high school coun-
terparts. In Germany, the secondary school system is 
divided into academic, intermediate, comprehensive, and 
general secondary schools, each serving distinct student 
populations [43]. Academic secondary schools, which 
prepare students for university, are typically attended by 
adolescents from higher socioeconomic backgrounds 
and often provide a more structured academic setting 
with greater emphasis on health education. In contrast, 
intermediate and general secondary schools focus on 
practical or vocational education and are more com-
monly attended by students from lower socioeconomic 
backgrounds, while comprehensive schools combine ele-
ments of all tracks and serve more diverse populations 
[44]. Although socioeconomic status did not emerge as a 
significant independent predictor in our analysis, school 
type remains closely tied to family background, paren-
tal education, and household income. These structural 
and contextual differences can influence dietary behav-
iour through varied access to food, parental support, 
and morning routines. Thus, the observed association 
between school type and breakfast skipping likely reflects 
broader institutional and socio-cultural disparities that 
shape adolescents’ eating habits.

These insights align with previous research underscor-
ing the role of school and educational settings in influ-
encing health behaviours among adolescents [7–9, 20]. 
Schools play a crucial role in improving children’s health 
and are ideal for public health interventions at the pop-
ulation level, given that children spend approximately 
40% of their weekdays in school [45]. Besides the home, 
school is where adolescents are mostly found, and they 
consume as much as half of their daily calories there [46]. 
This makes schools an ideal setting to encourage healthy 
eating habits that can last into adulthood, underlining 
the importance of schools and school-based nutrition 

programs as a key location for health-related interven-
tions [7, 47, 48].

Additionally, the observation that adolescents from 
migrant backgrounds have a higher likelihood of not 
eating breakfast highlights the impact of socio-cultural 
variables on dietary behaviours on the surveyed day. This 
is in line with existing research that suggests difficulties 
related to migration, such as economic difficulties, com-
munication barriers, social isolation and the stress of 
adapting to a new culture can negatively influence dietary 
behaviours [49–51]. Such insights are critical for design-
ing culturally sensitive interventions that address these 
unique challenges.

The analysis also uncovers that students who described 
their general health as “excellent” and “very good” were 
significantly less likely to skip breakfast on the surveyed 
day, indicating a link between health consciousness and 
dietary behaviour [18]. This finding is consistent with the 
notion that health awareness can motivate healthier eat-
ing choices, including the adherence to regular breakfast 
consumption, as suggested by earlier research [9, 10]. 
Integrating health education that reinforces the impor-
tance of breakfast might enhance these perceptions and 
encourage consistent dietary patterns. Although self-
rated health is a subjective indicator and does not directly 
measure health awareness or health knowledge, prior 
research suggests it is often associated with engagement 
in health-promoting behaviours such as physical activity, 
sleep hygiene, and regular meals. Therefore, while causal-
ity cannot be inferred due to the cross-sectional design, 
the association may reflect broader patterns of health-
related behaviour among adolescents [52–54].

Furthermore, our study revealed that underweight 
individuals are significantly less likely to skip breakfast 
compared to those of normal weight, possibly due to a 
conscious effort to maintain or gain weight. This under-
scores the critical role of regular breakfast consumption 
in ensuring adequate nutrient intake and preventing fur-
ther weight loss and potential health issues like malnu-
trition [25, 28, 29]. It reflects patterns noted in previous 
research, which emphasizes the importance of regular 
meals in managing weight and overall nutritional well-
being [11].

The observed associations between school type, migra-
tion background, and breakfast skipping behaviour on the 
surveyed day reflect the complex interplay of educational, 
socioeconomic, and cultural factors in dietary behaviours 
on the surveyed day, as reported in earlier studies [8–10, 
18, 21, 23, 55]. Our study adds to this body of knowledge 
by quantifying the odds of breakfast skipping among dif-
ferent school types and migrant backgrounds, providing 
concrete evidence for targeted interventions. The sig-
nificant correlation between subjective health perception 
and breakfast consumption offers a valuable addition to 
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the literature. Previous research has also suggested a link 
between health awareness and dietary habits [1, 4, 9, 10, 
33, 55].

This study provides novel insights into breakfast con-
sumption behaviours among German adolescents by 
identifying structural and psychosocial predictors, 
including school type and subjective health perception. 
While previous studies have established general associa-
tions between breakfast skipping and various sociodemo-
graphic factors, our findings offer population-specific 
data that are relevant for tailoring nutrition interven-
tions within the German school system. In particular, 
the identification of students from non-academic school 
tracks and those with a migration background as high-
risk groups underscores the need for targeted policies 
and programs. Our study not only confirms these asso-
ciations but also provides quantifiable evidence of these 
relationships among adolescents, emphasizing the poten-
tial of health education in promoting regular breakfast 
consumption and supporting overall adolescent health 
and well-being. Nevertheless, the underlying reasons for 
skipping breakfast remain unclear and may include phys-
iological, cultural, financial, or organizational factors, 
which warrant further investigation.

Limitations
The data for this study was collected from schools in the 
city of Witten in Germany, which may limit the general-
izability of the findings to other regions of the country. 
Furthermore, two special needs schools and two Waldorf 
schools were not included in the study. This exclusion 
may have affected the results and reduced the diversity 
of the sample. Although efforts were made to standardize 
the data collection process by maintaining a quiet envi-
ronment during questionnaire completion and ensuring 
that students had enough privacy to respond individu-
ally, it is not possible to fully eliminate the influence of 
external factors. There may have been peer influence or 
a tendency to respond in a socially desirable way. A small 
number of students were removed from the dataset due 
to clearly inconsistent or unserious responses, which 
were regarded as active non-participation.

Furthermore, the length of the questionnaire may have 
affected data quality, as its comprehensiveness could 
lead to respondent fatigue. This may have influenced the 
accuracy or completeness of some responses, particularly 
toward the end of the survey.

Additionally, BMI was calculated based on self-
reported height and weight, which may be subject to 
reporting bias and should be interpreted with caution. 
A considerable portion of BMI data was missing (32.5%), 
probably because some students chose not to report their 
height and/or weight, possibly due to privacy concerns 
or body image sensitivity. This level of missing data may 

have introduced selection bias, as those who refrained 
from reporting their measurements might systemati-
cally differ in health status or eating behaviours from 
those who did. Consequently, our findings regarding BMI 
and its association with breakfast consumption should 
be interpreted with caution. Future studies should con-
sider using objective anthropometric measurements to 
enhance data reliability.

Another notable limitation relates to how breakfast 
consumption was assessed. The survey asked whether 
students had eaten breakfast before going to school on 
the day the data were collected. While this approach 
aimed to capture any form of morning food intake 
regardless of where or what was consumed, it did not dis-
tinguish between different types or amounts of food, such 
as a full meal versus a small snack. It also did not con-
sider whether students had access to breakfast at school 
or ate later in the morning. Since the data were based on 
a single day, the results reflect only one specific moment 
rather than consistent eating habits over time. These con-
straints limit the ability to draw conclusions about regu-
lar breakfast behaviour and should be considered when 
interpreting the study’s findings. To gain a more accu-
rate understanding of regular breakfast patterns among 
adolescents, future studies should include multi-day 
dietary assessments or adopt a longitudinal approach 
that captures eating behaviour over time and its potential 
effects on health. Moreover, while physical activity was 
assessed as a lifestyle characteristic, other potentially rel-
evant behaviours such as sleep patterns, screen time, and 
dietary diversity were not captured. Future studies should 
include a broader range of lifestyle indicators to better 
contextualize breakfast behaviour.

Conclusions
This study adds to the limited body of evidence on break-
fast behaviours among German adolescents and under-
scores the importance of addressing social, structural, 
and health-related disparities in dietary patterns. Our 
findings identify specific at-risk groups, such as students 
from non-academic secondary schools, adolescents with 
a migration background, and those reporting poor self-
rated health, who were more likely to have skipped break-
fast on the surveyed day. While these associations offer 
valuable insights for school-based public health inter-
ventions, they should be interpreted within a broader 
nutritional and social context. Rather than promoting 
breakfast in isolation, public health strategies should aim 
to foster comprehensive and balanced dietary practices 
throughout the day. Schools represent a key setting for 
such interventions. In addition to implementing free or 
subsidized breakfast programs and integrating culturally 
sensitive nutrition education into the school curricu-
lum, more comprehensive approaches are recommended. 
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These could include the introduction of flexible school 
start times to allow students sufficient time for morning 
routines, the establishment of breakfast clubs to normal-
ize and encourage morning meals through shared social 
experiences, and the inclusion of breakfast-related top-
ics in health and science curricula to improve knowledge 
and awareness. Further, strengthening parental engage-
ment, particularly in migrant or socioeconomically 
disadvantaged families through targeted outreach and 
educational materials could enhance support for healthy 
breakfast habits at home. Digital health tools and mobile 
applications may also be used to encourage adolescents 
to develop and maintain regular breakfast routines. At 
the policy level, expanded funding and institutional sup-
port are needed to implement these interventions sus-
tainably and equitably across different school types and 
communities. By identifying groups with a higher preva-
lence of breakfast skipping, this study provides concrete 
evidence to inform tailored interventions.

The observed association between self-rated health 
and breakfast skipping may reflect underlying behav-
ioural patterns, adolescents who report better general 
health may be more likely to engage in health-promoting 
behaviours, including regular meals. However, this does 
not imply a causal relationship or increased health aware-
ness. As self-perception of health is a subjective indica-
tor influenced by multiple factors, future research should 
explore its role alongside more objective measures of 
health knowledge and behaviour.

Future research should also employ longitudinal and 
multi-method designs to explore causal relationships and 
better understand the complex interplay of social, behav-
ioural, and environmental factors influencing adolescent 
nutrition. Broader geographical and cultural replication 
of this work would further support the development of 
inclusive, equity-focused public health strategies.
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