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1. Introduction

Eating and sleeping are two vital physiological functions occupying a significant
portion of our daily routines and influencing numerous preparatory behaviors. Although
mutually exclusive in time—we cannot eat while sleeping nor sleep while we eat under
normal conditions [1]—they are deeply intertwined.

Insufficient or poor-quality sleep can directly affect food preferences, increasing the
craving for calorie-rich or highly processed foods (e.g., [2]). For instance, two nights of
sleep restriction reduce leptin levels and increase ghrelin levels, as well as hunger [3].
Moreover, sleep deprivation is associated with an increased appetite for sweets and high-
calorie foods [3,4], likely reflecting a combination of reduced frontal cortex activity—highly
sensitive to sleep loss—and increased amygdala activation [4].

Conversely, both the type and timing of food intake can impact sleep duration and
quality [5]. Regular consumption of high-carbohydrate foods has been characterized by a
shorter time to fall asleep, less deep sleep, and a higher proportion of REM sleep, whereas
diets rich in fat have been linked to reduced efficiency of sleep but increased slow-wave
sleep. Evidence also suggests that specific foods, including milk, fish, fruit, and vegetables,
might promote sleep [6].

In general, healthy food intake is associated with better sleep quality, while processed
and free-sugar-rich foods impair it [7]. In particular, dietary sources of tryptophan and
melatonin showed sleep-promoting effects [8]. Eating close to bedtime also negatively
impacts sleep quality [9], as stimulant-containing beverages and foods do [10]. Regular
consumption of caffeine (and caffeine-containing drinks and foods), commonly used to
counteract daytime sleepiness, has been linked to longer time to fall asleep, shorter total
sleep duration, and reduced efficiency of sleep, and it can degrade sleep quality, particularly
by diminishing slow-wave (deep) sleep. These effects are well documented across age
groups and may be especially pronounced in older adults [11,12]. In adolescents, shorter
sleep duration has been consistently linked to greater consumption of sugar-sweetened
beverages and energy drinks, a pattern observed in multiple populations [13-16]. A recent
study found that the effects of caffeine on sleep depend on both the dose and the timing of
administration, with a 100 mg dose having no significant impact on sleep up to 4 h before
bedtime, while a 400 mg dose negatively affects sleep when consumed anytime within 12 h
of bedtime [17].

Alcohol, another widely used psychoactive substance, produces a paradoxical sleep
profile: it may facilitate sleep initiation immediately after ingestion but tends to fragment
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sleep later in the night, alter normal architecture (particularly decreasing REM sleep during
the latter part of the night), and increase awakenings and non-restorative sleep [18].

Although sleep and nutrition do not occur simultaneously, both follow cyclical patterns
over a 24 h period. Their rhythm is circadian [19,20], placing them squarely within the
field of chronobiology [21]. For instance, “time-restricted eating” emphasizes attention to
limited time windows of food consumption to optimize fat loss [22]. This has given rise to
the emerging field of chrononutrition, which links meal timing to circadian biology [23] and
offers a fresh perspective on the potential synergy between sleep and eating in maintaining
the body’s energy balance.

Sleep might be viewed as a downregulation of internal energy expenditure, while nu-
trition provides the external energy supply. During wakefulness, hypothalamic circuits co-
ordinate somatic, autonomic, and endocrine functions to meet behavioral demands [24,25].
Conversely, the transition to sleep is marked by a reduction in metabolic rate [25]. This is
reflected by whole-body indirect calorimetry, which shows a significant drop in human
metabolism during sleep [26,27]. This reduction in energy use is partly mediated by central
thermoregulatory downshifts, which conserve energy and mitigate environmental stress
by lowering the body’s core temperature set point [25,26,28].

Since both eating and sleeping are governed by circadian rhythms [19,20], the degree
of alignment between an individual’s sleep—wake cycle and food intake may underlie many
of the observed health and behavioral outcomes. The relationship between the timing of
food intake and chronotype, i.e., the preference for the timing of daily activities [29,30],
provides a useful framework for understanding such an alignment. In a study conducted
during the first COVID-19 lockdown [31], evening-type participants delayed both their
main meals and bedtimes compared to the period before the lockdown. Freed from rigid
social schedules, those with later chronotypes and those reporting poor sleep quality were
more likely to shift their eating habits toward their intrinsic preferences, expressing a desire
for a wider daytime eating window and more sleep opportunity overall.

Traditional nutritional guidance emphasizes a substantial early-day caloric intake [32],
regular breakfast consumption [33], and an early dinner [34], often coupled with time-
restricted eating that narrows the daily eating window [35]. Although these recommen-
dations generally reduce cardiometabolic risk and improve sleep on average [36], they
seldom account for individual chronotype differences. Evening chronotypes, for instance,
are more likely to skip breakfast [37], postpone meals [38], and engage in nocturnal eat-
ing [39]—behaviors linked to poor sleep quality as well [9,40]. Lockdown data suggest that
such behaviors become especially problematic when they exacerbate a mismatch between
an individual’s preferred and actual meal-sleep timing [31].

2. Highlights from the Contributions of the Special Issue Studies

In this Special Issue, we welcomed scientific contributions adopting various method-
ological approaches to explore the interplay between sleep parameters and eating behavior.
The eight published articles primarily focused on human models, evidencing a wide range
of research and policy implications.

Al-Hinai and colleagues [41] used phone-survey data from 379 midlife Mexican
women exploring meal timing and sleep (duration, latency, and quality), finding that
later mealtimes and having less time between the last meal and bedtime were both inde-
pendently associated with taking longer to fall asleep and reporting lower sleep quality,
whereas findings regarding sleep duration were inconsistent.

In a large U.S. sample (N = 5228), assessing chrononutrition data with two 24 h recalls,
Kim et al. [42] report that each additional hour between wake time and the first eating
occasion, as well as between the last eating episode and bedtime, increased the likelihood
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of suboptimal sleep timing and duration, with the “Later Heavy Eating” and “Restricted
Window Eating” chrononutrition phenotypes carrying the highest risk. These findings
align with earlier work linking chronotype and sleep quality to broader nutritional health
behaviors [43,44].

Vézina-Im et al. [45] extend this picture to adolescents (218 French-speaking adoles-
cents (14-17 y) in Québec), documenting gender-specific associations between beverage
consumption and sleep quality: energy drink intake was most detrimental for boys, whereas
sugar-sweetened coffee had a stronger negative impact on girls’ sleep.

A specific target for intervention was proposed by Kosendiak et al. [46]. They followed
first-year medical students, 570 students in the first months and 705 in the last part of the
first academic year, and observed that: (i) two-thirds of students reported poor sleep at both
timepoints; (ii) those with greater nutritional knowledge experienced less deterioration in
sleep quality and used sleep medication less frequently over the academic year, suggesting
a positive behavioral spillover between healthy eating literacy and sleep hygiene.

The positive effects of sleep hygiene and nutritional knowledge on sleep outcomes are
confirmed in a sample of 402 young adults by Pokarowski and colleagues [47]. They also
note that supplement and medication use are associated with worse sleep.

The two reviews in the Special Issue add mechanistic and life-course perspective.

A meta-analysis including 28 longitudinal studies conducted by Grimaldi and col-
leagues [48] further clarifies the overlooked relationship between sleep and eating behaviors
in adolescents. According to their findings, longer, higher-quality sleep and fewer insom-
nia symptoms are related to lower BMI and fat percentage, while sleeping less than 7 h
or experiencing poor sleep quality is tied to a higher risk of obesity. Yet they stress the
shortage of longitudinal, bidirectional studies linking sleep timing and eating behaviors
in adolescents.

From the perspective of sleep—wake pattern interaction with metabolic control, the
work of Mogavero and colleagues [49] has thoroughly re-examined orexinergic signaling
as a shared regulator of REM sleep and appetite in physiological states as well as in
sleep-related disorders. The paper integrates clinical phenotypes (narcolepsy, sleep-related
eating disorders) and suggests orexin pathways as promising therapeutic targets for sleep-
metabolism comorbidity.

Finally, a promising randomized crossover protocol (planned n = 24) outlined in
this Special Issue by Saidi et al. [50] will aim to compare diet-, exercise-, and mixed-
induced acute energy deficits on sleep architecture (ambulatory polysomnography) and
next-morning appetitive and reward responses.

Taken together, these five empirical studies, two reviews, and one protocol indicate
that meal timing, specific dietary choices (including beverages), and nutritional/sleep
knowledge all contribute to multidimensional sleep health; that these relationships are
moderated by individual factors; and that advancing the field will require integrated
approaches testing personalized interventions alongside population-level policies in longi-
tudinal and mechanistic study designs.

3. Implications for Health Promotion

At the individual level, interventions that enhance healthy sleep and eating routines
may work synergistically (e.g., [51]). Promoting regular sleep patterns—now shown to
mitigate metabolic risk [52]—and reducing late-night behaviors such as bedtime procrasti-
nation [53] should be complemented by dietary guidance tailored to individual differences
in sleep—wake patterns.

Where behavioral modification alone falls short, melatonin supplementation may help
stabilize circadian rhythms [54,55].
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Wearable devices, like actigraphy [56], may offer a powerful, non-invasive means of
continuously monitoring both sleep regularity and related lifestyle behaviors, and their
integration with diet logs can enhance our ability to track intervention efficacy in real
time [57,58].

At the population level, educational campaigns should target specific at-risk groups,
including evening chronotypes and adolescents, whose temporal preferences shape how
they eat. Evening chronotypes show lower food-literacy skills, such as meal planning,
budget-conscious shopping, and label interpretation, relying more on food availability cues
and resulting in a higher body mass index compared to other chronotypes [59].

Drawing on insights from neuroeconomic models of food choice [60], public health
programs can be designed to build label-reading and meal-planning competence while ad-
vocating for chronotype-aligned work and school schedules. Such an integrated approach
promises to maximize benefits for sleep, metabolic health, and overall well-being.

4. A Key to Reading

Recent work in Nature has proposed a cellular mechanism defining the link between
mitochondrial electron surplus and sleep needs [61]. In the fruit fly, the need for sleep ap-
pears to be a consequence of aerobic metabolism, as sleep deprivation in dorsal fan-shaped
body neurons (dFBNs) leads to a mismatch between electron supply and ATP demand,
causing mitochondrial morphological changes and heightened neuronal excitability that
are reversed by sleep.

These emerging insights, from cell-level understanding to population-level implica-
tions, prompt us to consider the societal stakes of physiological interactions. Misaligned
daily schedules, workplace demands, and recreational environments that promote un-
healthy dietary habits and chronic sleep restriction can trigger a harmful vicious cycle.
The public health burden of these dynamics is considerable, reflected by the growing
rates of sleep disorders and unhealthy dietary patterns characterizing modern societies.
Addressing this challenge requires combining individual behavior-change strategies with
systemic interventions through a multidisciplinary approach that bridges physiology and
clinical science with the social sciences.
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