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Abstract 
Breakfast is considered to be the most important meal of the day, usually eaten within 2 hours of waking up and before starting daily activities. As it is the first meal after a physiological break with consciousness during the night, breakfast takes on great importance due to the time at which it is consumed and its nutritional components. Not eating breakfast has become a universal problem almost inherent to modern life, with prevalence can vary from 10% to 48% among adolescents, and is higher among girls. Adolescents are a group with many specific nutritional, emotional and social demands. Due to rapid body transformations, they need energy and nutrients for adequate growth, physical activity and academic performance, which makes them highly vulnerable nutritionally, since alterations or deficiencies occurring at this age can have repercussions on future life. This article is a mini-review covering the most recent studies on the subject and presents the main characteristics related to the role of breakfast and its importance in the daily diet, especially for adolescents, highlighting their nutritional needs, the repercussions that skipping breakfast can have on their health and quality of life and indicating possible measures that can be adopted to reverse this condition. 
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Introduction 
Adolescence, the period that comprises the second decade of life, is characterized by being a phase of physical, physiological, emotional and social transformations that integrate the transition from child to adult, resulting in a physically mature individual, with a defined personality, integrated into their social group and with full reproductive capacity (Best & Ban, 2021). 
Adolescents represent around 16% of the world's population, totaling more than 1.3 billion in all continents, and constitute a group with many nutritional, emotional and social demands. Due to rapid body transformations, it is a period of great need for energy and nutrients to promote growth, associated with physical activity and academic performance, and adolescents are considered to be highly vulnerable. Changes or deficiencies occurring at this age can have repercussions on future life (Koenig et. al, 2025, Cheng & Mill, 2024, Park & Lee, 2022). 
Adolescents have a peculiar circadian rhythm whose hormonal response to light/dark exposure leads to a delayed release of melatonin. As a result, they usually stay up later at night and stay asleep later in the morning (Crowley et. al, 2007, Agostini & Centofanti, 2021). These sleep/wake cycles influence eating habits and the frequency and composition of meals. 
At this stage of life there are also changes in eating behavior (Heslin & MacNulty, 2023) which can be maintained into adulthood (Santos et al, 2023). Adolescents usually have a predilection for fast and processed foods, which leads them consume large amounts of saturated fats and sugar, and their diet is often low in vitamins and fiber (Best & Ban, 2021, Heslin & MacNulty, 2023). 
To meet nutritional needs during adolescence, daily energy intake should be between 2200 Kcal and 2500 Kcal for females and between 2800 and 3400 Kcal for males. The daily distribution should be 50% to 55% carbohydrates, 30% fats and up to 20% proteins. Among the micronutrients, it should be noted that calcium intake should be 1300 mg/day (as up to 60% of bone mineralization occurs during adolescence) and iron intake should be between 11 mg (boys) and 15 mg (girls) (IOM, 2006). 
 
Skipping breakfast 
 
     Skipping breakfast (SB) has become a universal problem almost inherent to modern life. Its prevalence can vary from 10% to 48% (Sincovich et al, 2022, Sincovich et al, 2024, Simões et al, 2021, Haldar et al, 2024) among adolescents, and is higher among girls (Santos et al, 2012, Fiuza et al, 2017). The reasons given for SB are lack of time (Mohiuddin, 2018, Sincovich et al, 2022, Rani et al, 2021, Moller et al,2021, Gimenez-Legarre et al, 2022); weight control (Mohiuddin, 2018, Sincovich et al, 2022, Moller et al, 2021, Gimenez-Legarre et al, 2022); lack of hunger/appetite in the morning (Mohiuddin, 2018, Simões et al, 2021, Rani et al, 2021; Moller et al, 2021, Gimenez-Legarre et al, 2022); sleepiness or fatigue (Simões et al, 2021, Moller et al, 2021) and following restrictive diets (Mohiuddin, 2018, Trancoso et al, 2010, Simões et al, 2021). 
Although its definition can vary according to cultural aspects, breakfast is considered to be the most important meal of the day, usually consumed in the morning, up to around 2 hours after waking up and before starting daily activities (Mohiuddin, 2018). 
As it is the first meal after a physiological break with consciousness during the night, breakfast is of great importance due to the time it is consumed and its nutritional components (Martin et al, 2024, Keski-Rahkonen et al, 2003, Affinita et al, 2013), and should be present in daily life from childhood, when eating habits begin to be established. Although subject to variations resulting from cultural, social and economic aspects (Lazzeri et al, 2023), this meal is generally a good opportunity to consume milk and dairy products (as important sources of calcium), cereals and fruit (Santos et al, 2023, Aznar et al, 2021), and should provide between 20% and 25% of the total energy required during the day (Mohiuddin, 2018, Tancoso et al, 2010). 
Breakfast is recognized as an important indicator of health and quality of life because it provides the body with nutrients and energy for physical and cognitive functions (Sincovich et al, 2022, Sincovich et al, 2024), helping to establish proper eating habits and regulate energy intake at other meals during the day (Affinita et al, 2013, Trancoso et al, 2010). 
Several studies have highlighted the health benefits of breakfast. These include its role in improving eating habits and reducing consumption of ultra-processed foods with high energy density and few nutrients (Lazzeri et al, 2023, Gurbuz et al, 2024, Parvathi et al, 2024). Eating a meal in the early hours of the day helps with proper cognitive performance and improves attention and memory (Trancoso et al, 2010), which are essential for academic activities. It also provides energy for physical activity, may play a role in protecting against excess weight (Wang et al, 2023) and consequently improves quality of life (Martin et al, 2024, Lundqvist et al, 2019). Despite its importance for health, there is currently a reduction in breakfast consumption in practically all countries (Cheng et al, 2024), especially among adolescents and young adults (Haldar et al, 2024). 
 
Repercussions on adolescent health 
SB is considered a good marker of adolescent health as it is associated with sedentary lifestyles and poor sleeping (Affinita et al, 2013) and other important behavioral risk factors in this age group such as alcohol consumption, smoking, sedentary lifestyles and substance use (Keski-Rahkonen et al, 2003, Gurbuz et al, 2024, Fiuza et al, 2017). 
Adolescents who SB have worse eating behaviors (Mohiuddin, 2018, Keski-Rahkonen et al, 2003, Affinita et al, 2013) with a tendency to eat more food at subsequent meals, usually high in caloric density and fat (Affinita et al, 2013, Trancoso et al, 2010, Parvathi et al, 2024). Calcium deficiency is another important factor to consider among adolescents, as the main food sources of this micronutrient are generally consumed more at breakfast (Trancoso et al, 2010). 
When breakfast is not eaten changes in metabolism and hormone secretion can also be observed due to long periods of fasting and reduced post-prandial energy expenditure. Long periods of fasting can alter glucose metabolism by increasing free fatty acid levels and disrupting circadian rhythms ((Parvathi et al, 2024). Alterations related to the cortisol rhythm in women can cause menstrual disorders (Mohiuddin, 2018). 
SB is associated with a higher prevalence of overweight and obesity, especially in girls (Mohiuddin, 2018, Wang et al, 2023, Ardeshirlarijani et al, 2019) and cardiometabolic risks due to excess fat, high levels of cholesterol, low LDL and triglycerides and increased blood pressure (Santos et al, 2015, Mohiuddin, 2018, Souza et al, 2021), with consequent possibilities of cardiovascular diseases (Mohiuddin, 2018). 
Among Japanese adolescents, especially those who are overweight, SB has been found to be associated with pre-diabetes which can also be verified in adulthood (Mohiuddin, 2018, Miyamura et al, 2023). Other consequences can also be found, such as esophageal diseases (Lei et al, 2025) and gastric diseases (Mohiuddin, 2018), due to the longer empty stomach, causing nausea and discomfort. 
Another important aspect to be considered is the impairment of cognitive activities such as low school performance, damaging memory, attention and executive functions (Sincovich et al, 2022, Moller et al, 2021). With regard to emotional aspects, adolescents who SB are more likely to have behavioral changes, mood swings (Mohiuddin, 2018), depression, stress and anxiety (Sincovich et al, 2022, Gurbuz et al, 2024, Zahedi et al, 2022, Peprah et al, 2024). 
Furthermore, as found among Canadian adolescents, they are 2.55 times more likely to report higher psychosomatic symptoms compared to non-breakfast skippers (Peprah et al, 2024). 
 
Conclusion 
Skipping breakfast is a universal problem that has been widely studied due to its repercussions on health in all age groups. Especially among adolescents, who are the part of the population with the highest prevalence of skipping breakfast and are at a stage of life that requires energy and nutrients in specific quantities for their complete growth and development, this condition becomes a challenge that requires a lot of attention and needs to be modified. 
As the establishment of eating habits begins in childhood, child and adolescent health care programs and childcare become the main mechanisms for proper dietary guidance to be implemented and adapted to the different age groups. 
Other important actions can be developed in the school environment with the implementation of educational strategies and programs in nutrition aimed at children, adolescents and their families (Affinita et al, 2013, Lazzeri et al, 2018, Moller et al, 2021, Souza et al, 2021), investing in the importance of both the frequency and quality of breakfast. Nutrition education should be part of curricular activities at all stages of basic education, making it an investment with a high impact on health and quality of life. 
 
 Disclaimer (Artificial intelligence)
Option 1: 
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 
Option 2: 
Author(s) hereby declare that generative AI technologies such as Large Language Models, etc. have been used during the writing or editing of manuscripts. This explanation will include the name, version, model, and source of the generative AI technology and as well as all input prompts provided to the generative AI technology
Details of the AI usage are given below:
1.
2.
3.
 
References 
 
 
Affinita A, Catalani L, Cecchetto G, De Lorenzo G, Dilillo D, Donegani G, Fransos L, Lucidi F, Mameli C, Manna E, Marconi P, Mele G, Minestroni L, Montanari M, Morcellini M, Rovera G, Rotilio G, Sachet M, Zuccotti GV. Breakfast: a multidisciplinary approach. It J Pediatr 2013;39:44-53. 
Agostini A; Centofanti S. Normal sleep in children and adolescence. Child Adolesc Psychiatr Clin N Am 2021;30:1-14. 
Ardeshirlarijani E, Namazi N, Jabbari M, Zeinali M, Gerami H, Jalili RB, Larijani b, Azadbakht  L. The link between breakfast skipping and overweigh/obesity in children and adolescents: a meta-analysis of observational studies. J Diabetes Metab Disord 2019 Nov 28;18(2):657-664. Aznar LAM, Carou MCV, Sobaler AML, Moreiras GV, Villares JMM. Role of breakfast and its quality in the health of children and adolescents in Spain. Nutr Hosp 2021;38:396-409 Best O, Ban S. Adolescence: physical changes and neurological development. British J Nurs 2021;30:272-275. 
Cheng TW, Mills KL, Pfeifer JH. Revisiting adolescence as a sensitive period of sociocultural processing. Neurosc Biobehav Rev 2024;164:1-9. 
Crowley SJ, Acebo C, Carskadon MA. Sleep, circadian rhytms, and delayed phase in adolescence. Sleep Med 2007;8:602-612. 
Fiuza RMP, Muraro AP, Rodrigues PRM, Sena EMS, Ferreira MG. Skipping breakfast and associated factors among Brazilian adolescents. Rev Nutr 2017;30:615-626. 
Gürbüz M, Bayram HM, Kabayel N, Türker ZS, Şahin S, İçer S. Association between breakfast consumption, breakfast quality, mental health and quality of life in Turkish adolescents: a high school-based cross-sectional study. Nutr Bul 2024:49:157-167. 
Haldar P, James A, Negi U. Breakfast eating habits and its influence on nutritional status. J Health Allied Sci 2024;14:468-471. 
Heslin AM, MacNulty B. Adolescent nutrition and health: characteristics, risk factors and opportunities of an overlooked life stage. Proceed Nutr Soc 2023;82:142–156. 
IOM. Institute of Medicine. Dietary Reference Intakes. The Nutritional Academies Press. Washington. 2006. 
Keski-Rahkonen A, Kaprio J, Rissanen A, Virkkunen M, Rose RJ. Breakfast skipping and health- compromising bahaviors in adolescents and adults. Eur J Clin Nutr 2003;57:842-853. 
Koenig J, Farhat LC, Bloch MH. From adolescence into young adulthood – the importance of a longitudinal perspective across development in child and adolescent mental health. J Child Psychol Psychiat 2025;66:1-3. 
Lazzeri G, Ciardullo S, Spinelli A, Perannunzio D, Dzielska A, Kelly C, Pierannunzio D, Ojala K, Dzielsza K, Rouche M. The correlation between adolescent daily breakfast consumption and socio-demographic: trends in 23 european countries participating in the health behavior in school-aged children study (2002- 2018). Nutrients 2023;15:1-12. 
Lei J, Wu L. Impact of breakfast skipping on esophageal health: a mendelian randomization study. Clin Nutr ESPEN 2025;65:86-92. 
Lundqvist M, Vogel NE, Levin L. Effects of eating breakfast on children and adolescents: a systematic review on potential relevant outcomes in economic evaluations. Food Nutr Res 2019;63:1618-1623. 
Martin AJ, Bostwick KCP, Burns EC, Munro-Smith V, George T, Kennett R, Pearson J. A healthy breakfast each and every day is important for students’ motivation and achievement. J School Psychol 2024;104:1-12. 
Miyamura K, Nawa N, Isumi A, Doi S, Ochi M, Fujiwara T. Association between skipping breakfast and pre-diabetes among adolescence in Japan: results from A-CHILD study. Front Endocrinol 2023;14:1-11. 
Mohiuddin AK. Skipping breakfast everyday keeps well-being away. J Food Sci Nutr Res 2018;1:18-30. 
Moller H, Sincovich A, Gregory T, Smithers L. Breakfast skipping and cognitive and emotional engagement at school: a cross sectional population-level study. Public Health Nutr 2021;25:3356-3365. 
Park H, Lee K. Association between breakfast consumption and suicidal attempts in adolescents. Psychol Res Behav Manag 2022;15:2529-2541. 
Parvathi, Raj E, Santhosh G. The correlation of breakfast on adolescents’ nutritional health. Int J Agric Environ Res 2024;10:1-19. 
Peprah P, Oduro MS, Boakye PA, Morgan AK. Association between breakfast skipping and psychosomatic symptoms among Canadian adolescents. Eur J Pediatr 2024;183:1607-1617 Rani R, Dharaiya CN, Singh B. Importance of not skipping breakfast: a review. Int J Food Sci Tech 2021;56:28-38. 
Santos PA, Rodrigues PRM, Moreira NF, Muraro AP. Skipping breakfast among Brazilian adolescents: results from PeNSE 2012 and 2015. Cad Saúde Col 2023;31:1-12. 
Simões AM, Machado CO, Hofelmann DA. Association of regular consumption of breakfast and health-related behavior among adolescents. Cien Saúde Colet 2021;26:2243-2251 
Sincovich A, Moller H, Smithers L, Brushe M, Lassi ZS, Brinkman SA, Gregory T. Prevalence of breakfast skipping among children and adolescents: a cross-sectional population level study. BMC Pediatr 2022;22:1-7. 
Sincovich A, Monroy NS, Smithers LG, Brushe M, Boulton Z, Rosario T, Gregory T. Breakfast skipping and academic achievement at 8-16 years: a population study in South Australia. Pub Health Nutr 2024;28:1-8. 
Souza MR, Neves MEA, Gorgulho BM, Souza AM, Nogueira PS, Ferreira MG, Rodrigues PRM. Breakfast skipping and cardiometabolic risk factors in adolescents: systematic review. Rev Saúde Pub 2021;55:107-121. 
Trancoso SC, Cavalli SB, Proença RPC. Breakfast: characterization, consumption and importance for health. Rev Nutr 2010;23:859-869. 
Wang K, Niu Y, Lu Z, Duo B, Effah CY, Guan L. The effect of breakfast on childhood obesity: a systematic review and meta-analysis. Front Nutr 2023;10:1-20. 
Zahedi H, Djalalina S, Sadeghi O, Garizi FZ, Asayesh H, Payab M, Zarei M, Qorbani M. Breakfast consumption and mental health: a systematic review and meta-analysis of observational studies. Nutr Neurosci 2022;25:1250-1264. 
[image: ]UNDER PEER REVIEW  


[image: ]UNDER PEER REVIEW  


[image: ]UNDER PEER REVIEW  



 
UNDER PEER REVIEW 
 
image1.png




image0.png




