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Abstract. University students often face unique challenges that disrupt their circadian rhythms,
elevate stress levels, and alter eating behaviors. Understanding the interactions between
chronobiology, stress responses, and dietary habits is essential to improving health outcomes in this
population. This comprehensive review synthesizes current evidence from peer-reviewed studies
published between 2015 and 2024, examining the relationship between circadian rhythms, stress
responses, and eating behaviors among university students. A systematic search was conducted
across multiple databases, including PubMed, ScienceDirect, and Google Scholar, using relevant
keywords such as "chronotype,” "stress," "eating behaviors," and "university students”. The review
identifies a significant association between chronotype variations (morningness-eveningness
preferences) and stress levels, where evening chronotypes are more susceptible to higher stress and
irregular eating patterns. Disruptions in circadian rhythms were linked to emotional eating, late-
night snacking, and poor dietary quality, which may contribute to adverse health outcomes.
Additionally, the findings highlight the complex bidirectional relationship between stress and eating
behaviors, mediated by biological and psychological pathways. However, gaps remain in
understanding the mechanisms underlying these interactions and the extent to which
chronobiological factors influence stress management and dietary choices in diverse student
populations. This review underscores the importance of considering chronobiological factors in
understanding stress responses and eating behaviors among university students. Future research
should focus on longitudinal studies and targeted interventions that address the specific needs of
different chronotypes to promote healthier stress management and nutritional practices. These
insights could inform strategies to enhance student health, well-being, and academic performance.
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INTRODUCTION

Chronobiology, the study of biological rhythms and their effects on physiology and
behavior, plays a crucial role in understanding the complex interplay between stress
responses and eating behaviors, particularly among university students. This demographic
is often characterized by irregular sleep patterns, heightened stress levels, and fluctuating
dietary habits, which can significantly impact their overall health and well-being. The
circadian rhythms that govern various biological processes are frequently disrupted by
academic pressures, social activities, and lifestyle choices, leading to adverse health
outcomes such as anxiety and poor nutritional practices (Crowe et al.,, 2015; Ho et al., 2021;
James et al., 2017).

Research indicates that the timing of food intake and sleep can profoundly influence
metabolic health and psychological states. For instance, irregular eating patterns, often
observed in university students, can disrupt circadian rhythms and lead to metabolic
dysregulation, which in turn can exacerbate stress and mood disorders (Irish et al., 2015;
Murakami et al., 2016). The gut microbiota, which is influenced by both diet and circadian
rhythms, has been shown to play a significant role in maintaining metabolic homeostasis,
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suggesting that dietary choices made during stressful periods can have far-reaching
implications for mental health (Salfi et al., 2021).

Moreover, the relationship between sleep hygiene and mental health is well-
documented, with studies showing that poor sleep quality can lead to increased stress and
unhealthy eating behaviors (Klerman et al., 2022; Lei, 2023). University students, who often
experience irregular sleep schedules due to academic demands, are particularly vulnerable
to these effects. The bidirectional relationship between sleep and stress highlights the
importance of maintaining regular sleep patterns to mitigate stress responses and promote
healthier eating behaviors (Nair et al., 2015; Putilov, 2021).

Interventions aimed at improving sleep hygiene and regularizing eating patterns have
shown promise in enhancing mental health outcomes among students. For example,
structured sleep schedules and dietary education can help reduce the incidence of stress-
related eating and improve overall psychological well-being (McClung, 2013; Ye etal., 2017).
Furthermore, the integration of chronobiological principles into health promotion strategies
could provide a framework for addressing the unique challenges faced by university
students in managing stress and maintaining healthy eating behaviors (Finger & Kramer,
2020; Troxel, 2010).

In conclusion, the intricate relationship between chronobiology, stress responses, and
eating behaviors among university students necessitates a comprehensive review of existing
literature to identify effective interventions and strategies. By understanding the underlying
mechanisms that link these factors, researchers and practitioners can develop targeted
approaches to improve the health and well-being of this vulnerable population. The
following sections will delve deeper into the empirical evidence surrounding these topics,
exploring the implications for mental health and dietary practices in the context of university
life.

METHOD

This comprehensive review aims to synthesize the existing literature on
chronobiology, stress responses, and eating behaviors among university students. The
methodology employed in this review consists of a systematic approach to identify, analyze,
and synthesize relevant studies that explore the interconnections between these domains.

A systematic literature search was conducted using electronic databases such as
PubMed, Scopus, and Google Scholar. The search terms included "chronotype,” "stress," "eating
behaviors," "university students,” and combinations thereof. The search was limited to peer-
reviewed articles published in English from 2015 to 2024 to ensure the inclusion of recent
findings. Inclusion criteria for the selected studies were as follows: 1) Studies focusing on
university students as the primary population; 2) Research examining the relationship
between chronobiology, stress responses, and eating behaviors; 3) Qualitative and
quantitative studies, including observational studies, randomized controlled trials, and
systematic reviews. Exclusion criteria included: 1) Studies not published in peer-reviewed
journals; 2) Research focusing on populations outside of university students; 3) Articles that
do not address the interplay between the three domains of interest.

Data from the selected studies were extracted using a standardized form, capturing key
information such as study design, sample size, methodology, main findings, and conclusions.
Thematic analysis was employed to identify common themes and patterns across the studies,
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particularly focusing on how chronobiological factors influence stress responses and eating
behaviors among university students.

RESULTS AND DISCUSSION

The results of this comprehensive review on chronobiology, stress responses, and
eating behaviors among university students reveal significant interconnections among these
domains, highlighting the complex interplay that influences dietary habits and mental health
in this population. The findings are organized into key themes that emerged from the
literature, including the impact of stress on eating behaviors, the role of chronobiological
factors in dietary choices, and the prevalence of eating disorders among university students.

1. Impact of Stress on Eating Behaviors

The relationship between stress and eating behaviors is complex and multifaceted,
particularly among university students who often experience significant academic and social
pressures. Stress can lead to alterations in eating patterns, with many individuals resorting
to unhealthy eating behaviors as a coping mechanism. Research has shown that acute stress
can trigger emotional eating, characterized by the consumption of high-calorie, palatable
foods, often referred to as "comfort foods" (Sinha & Jastreboff, 2013; Wijnant et al., 2021).
This phenomenon is driven by physiological responses to stress, particularly the release of
cortisol, a hormone that can stimulate appetite and cravings for high-fat and sugary foods.
Wijnant et al. found that high salivary cortisol reactivity was associated with increased
intake of high-fat and sweet snacks, suggesting that acute stress can lead to a preference for
energy-dense foods (Wijnant et al,, 2021). This response is particularly concerning in the
context of university students, who may already be vulnerable to weight gain and poor
dietary habits.

Moreover, the effects of stress on eating behaviors can vary depending on individual
differences, such as chronic stress levels and psychological factors. Naish et al. conducted a
systematic review that highlighted how individuals with binge eating disorder (BED) often
experience heightened calorie consumption following stress, influenced by both hunger and
dietary restraint (Naish et al., 2018). This indicates that the relationship between stress and
eating is not merely about increased food intake; it also involves the psychological struggle
between the desire to eat and the intention to restrict food consumption. Such dynamics can
lead to a cycle of stress-induced overeating, where individuals may consume more food in
response to stress, further exacerbating feelings of guilt and anxiety, which can perpetuate
the cycle of emotional eating.

Additionally, the neurobiological mechanisms underlying stress-induced eating
behaviors are critical to understanding this relationship. Stress activates the hypothalamic-
pituitary-adrenal (HPA) axis, leading to increased levels of glucocorticoids, which can
promote cravings for high-calorie foods and alter metabolic processes (Sinha & Jastreboff,
2013; Tomiyama et al, 2011). For instance, Tomiyama et al. noted that chronic stress
responses are associated with a preference for comfort foods, which can lead to abdominal
obesity due to the role of glucocorticoids in fat deposition (Tomiyama et al.,, 2011). This
physiological response can create a feedback loop where stress leads to unhealthy eating,
which in turn contributes to further stress and potential weight gain. Consequently,
addressing stress management and promoting healthier coping strategies are essential for
mitigating the adverse effects of stress on eating behaviors among university students.
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Numerous studies indicate that stress significantly influences eating behaviors among
university students. For instance, Mu et al. found that cognitive restraint eating (CR),
uncontrolled eating (UE), and emotional eating (EE) are prevalent among college students,
with stress exacerbating these eating patterns (Mu et al,, 2022). The study utilized the Three
Factor Eating Questionnaire (TFEQ) to assess these behaviors, revealing that students often
resort to unhealthy eating as a coping mechanism during stressful periods. This aligns with
findings from Reyes-Rodriguez et al., who reported high levels of dieting behaviors and
dissatisfaction with weight among Latino college freshmen, suggesting that stress-related
eating behaviors are widespread in this demographic (Reyes-Rodriguez et al., 2010).

2. Chronobiological Factors in Dietary Choices

Chronobiology, the study of biological rhythms and their effects on physiological
processes, plays a significant role in shaping dietary choices and eating behaviors. One of the
key aspects of chronobiology is the timing of food intake, which can influence metabolic
health, appetite regulation, and overall well-being. Research has shown that irregular meal
timing, such as skipping breakfast or eating late at night, can lead to adverse health
outcomes, including obesity and metabolic disorders (Bonnell et al., 2017; Watanabe et al.,
2014). For instance, Wilson et al. found that an eating pattern characterized by skipped or
delayed breakfast was associated with mood disorders among an Australian cohort,
suggesting that chronobiological factors can significantly impact both mental health and
dietary behaviors (Wilson et al., 2019). This highlights the importance of aligning eating
patterns with the body's natural circadian rhythms to promote healthier dietary choices.

The concept of chrononutrition has emerged as a critical area of research, emphasizing
the relationship between meal timing and health outcomes. Chrononutrition posits that not
only the quantity and quality of food consumed but also the timing of meals can significantly
affect metabolic processes and energy balance (Pot, 2017; Watanabe et al,, 2014). For
example, studies have indicated that consuming meals in alignment with the body's
circadian rhythms can enhance metabolic efficiency and improve glucose tolerance (Beccuti
et al.,, 2017). Disruptions to these rhythms, such as those experienced by shift workers or
individuals with irregular sleep patterns, can lead to metabolic dysregulation and increased
risk of obesity (Bonnell et al., 2017). The timing of food intake is thus a crucial factor in
understanding dietary choices and their implications for health.

Chronobiology plays a vital role in shaping eating behaviors, particularly in the context
of university life, where irregular schedules are common. Studies have shown that the timing
of food intake can significantly affect metabolic responses. Martini et al. emphasized the
importance of meal timing and its relationship with the consumption of polyphenol-rich
foods, which can influence metabolic health and stress responses (Martini et al., 2020). The
inclusion of such foods in meals may help mitigate some of the adverse effects of stress on
eating behaviors by reducing inflammation and oxidative stress.

Furthermore, individual differences in chronotypes—uvariations in circadian rhythms
among individuals—can also influence dietary behaviors. Research by Xian et al.
demonstrated that regular breakfast consumption is associated with improved sleep quality
and more favorable chronotypes among college students (Xian et al., 2023). This suggests
that individuals with different chronotypes may have varying preferences for meal timing,
which can affect their overall dietary habits and health outcomes. Additionally, the interplay
between meal timing and sleep patterns is critical, as late-night eating can disrupt sleep
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quality and lead to a cycle of poor dietary choices and sleep disturbances (Chung et al., 2020;
Romo-Nava et al, 2022). Understanding these chronobiological factors is essential for
developing targeted interventions aimed at promoting healthier eating behaviors and
improving overall well-being among university students and other populations.

3. Prevalence of Eating Disorders

Globally, the prevalence of eating disorders has been estimated to be around 0.7%
when considering various types, including anorexia nervosa, bulimia nervosa, and binge
eating disorder (Santomauro et al.,, 2021). This figure underscores the hidden burden of
eating disorders, which often go unrecognized and untreated. For example, Santomauro et
al. emphasize that the inclusion of binge eating disorder and other specified feeding or eating
disorders (OSFED) significantly increases the overall prevalence of eating disorders,
indicating that many individuals may not meet the strict criteria for anorexia or bulimia but
still experience significant eating-related issues (Santomauro et al, 2021). This is
particularly relevant for university students, who may exhibit disordered eating behaviors
without fitting neatly into traditional diagnostic categories.

Furthermore, the prevalence of eating disorders is not uniform across different
populations and can vary significantly based on demographic factors. For example,
Conceigao et al. found that binge eating disorder was the most prevalent eating disorder
among elderly women, while OSFED was more common in younger adults (Conceic¢do et al.,
2017). This suggests that age, gender, and cultural context play critical roles in the
manifestation of eating disorders. Additionally, studies have shown that female university
students are at a higher risk for developing eating disorders compared to their male
counterparts, with factors such as body dissatisfaction and societal pressures contributing
to this disparity (Agroudi, 2023). The implications of these findings are profound, as they
highlight the need for targeted interventions and support systems within university settings
to address the specific needs of students at risk for eating disorders.

The prevalence of eating disorders among university students is a significant concern,
with various studies indicating alarming rates of disordered eating behaviors. Memon et al.
reported that a substantial proportion of medical students in Karachi exhibited high risk for
eating disorders, with 22.75% scoring above the threshold for the Eating Attitudes Test
(EAT-26) (Memon et al.,, 2012). This finding is consistent with the results from Nazzal et al,,
who found that 36.9% of female Palestinian university students engaged in risky eating
behaviors, indicating a higher tendency to develop eating disorders in this population
(Nazzal et al,, 2021).

The prevalence of eating disorders among university students is a growing concern,
reflecting a significant public health issue that warrants attention. Research indicates that
eating disorders, including anorexia nervosa, bulimia nervosa, and binge eating disorder
(BED), are prevalent among this demographic, often exacerbated by the unique stressors
associated with university life. For instance, a study by Kolar and Mebarak highlights that
the prevalence of binge eating-related disorders in Latin America is notable, with recurrent
binge eating being a common issue among university students (Kolar & Mebarak, 2022). This
aligns with findings from other regions, where studies have reported varying prevalence
rates of eating disorders, often influenced by cultural and environmental factors. The
pressure to maintain certain body images, combined with academic stress, can lead to
unhealthy eating behaviors and the development of eating disorders.
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Moreover, the interplay between stress and eating disorders is evident, as students
experiencing high levels of stress are more likely to engage in disordered eating behaviors.
Bani-Issa et al. noted that healthcare professionals, particularly those working night shifts,
exhibited impaired stress responses and abnormal cortisol levels, which could contribute to
the development of eating disorders (Bani-Issa et al.,, 2020). This highlights the need for
targeted interventions to address the mental health and dietary needs of university students.

4. Implications for Interventions

The implications of intervention strategies aimed at addressing the interplay between
stress, chronobiology, and eating behaviors among university students are significant. Given
the high prevalence of stress-induced eating patterns in this demographic, interventions that
focus on enhancing nutritional knowledge and promoting healthier eating habits can be
crucial. For instance, Sogari et al. emphasize the importance of creating supportive food
environments within college campuses that encourage healthy eating behaviors (Sogari et
al,, 2018). By implementing interventions that reduce barriers to accessing nutritious foods
and increasing self-efficacy among students, universities can foster an environment
conducive to healthier dietary choices. Such initiatives could include educational programs
that inform students about the importance of balanced diets, meal planning, and the impact
of stress on eating behaviors.

Mindfulness-based interventions also hold promise in addressing stress-related eating
behaviors. Research by Choi and Lee indicates that mindful eating practices can lead to
improved dietary intake patterns and enhanced mental well-being among individuals
experiencing occupational stress (Choi & Lee, 2020). By incorporating mindfulness
techniques into dietary interventions, students can learn to develop a more conscious
relationship with food, allowing them to recognize emotional triggers for eating and make
healthier choices. This approach not only aids in weight management but also addresses the
psychological aspects of eating, thereby reducing the likelihood of binge eating and other
disordered eating behaviors. Implementing mindfulness training within university health
programs could provide students with valuable tools to manage stress and improve their
overall eating habits.

Furthermore, the integration of cooking and home food preparation interventions can
significantly impact dietary choices among university students. Reicks et al. highlight that
such interventions have shown beneficial changes in nutrient intake and food choices
(Reicks et al.,, 2014). By equipping students with cooking skills and knowledge about healthy
meal preparation, universities can empower them to make better food choices, especially in
the context of busy academic schedules that often lead to reliance on fast food or unhealthy
snacks. These interventions can also promote social interactions and community building
among students, further enhancing their mental well-being. Overall, a multifaceted approach
that combines nutritional education, mindfulness practices, and cooking skills training can
effectively address the challenges posed by stress and chronobiological factors, ultimately
leading to healthier eating behaviors among university students.

In summary, the implications of targeted interventions to address the relationship
between stress, chronobiology, and eating behaviors are profound. By fostering supportive
environments, promoting mindfulness, and enhancing cooking skills, universities can play a
pivotal role in improving the dietary habits and mental health of their students. These
interventions not only have the potential to mitigate the negative effects of stress on eating
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behaviors but also contribute to the overall well-being and academic success of university
students.

CONCLUSION

The interplay between chronobiology, stress responses, and eating behaviors among
university students presents a complex landscape that significantly impacts their overall
health and well-being. The findings from this comprehensive review underscore the
prevalence of stress-induced eating behaviors and the critical role of chronobiological
factors in shaping dietary choices. As university students navigate the pressures of academic
life, many resort to unhealthy eating patterns, often exacerbated by irregular meal timings
and heightened stress levels. The evidence suggests that interventions aimed at promoting
healthier eating habits, enhancing nutritional knowledge, and incorporating mindfulness
practices can effectively mitigate the adverse effects of stress on eating behaviors.

Furthermore, the alarming prevalence of eating disorders within this demographic
highlights the urgent need for targeted interventions and support systems within university
settings. By fostering environments that encourage healthy eating and providing resources
for stress management, universities can play a pivotal role in addressing the unique
challenges faced by their students. As the research indicates, a multifaceted approach that
combines education, mindfulness, and practical cooking skills can empower students to
make healthier dietary choices and improve their mental well-being. Ultimately, addressing
the interconnections between chronobiology, stress, and eating behaviors is essential for
promoting a healthier, more balanced lifestyle among university students.
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