
Academic Editor: Bogdana

Adriana Nǎsui
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Abstract: Background/Objectives: Sleep is a fundamental physiological function that
plays a crucial role in maintaining health and well-being. The aim of this study was to
assess dietary and lifestyle factors associated with adequate sleep duration in children
and adolescents living in five Mediterranean countries. Methods: Parents of children and
adolescents taking part in an initial survey for the DELICIOUS project were examined
to assess their children’s dietary and eating habits (i.e., meal routines), as well as other
lifestyle behaviors (i.e., physical activity levels, screen time, etc.) potentially associated with
adequate sleep duration (defined as 8–10 h according to the National Sleep Foundation).
The youth healthy eating index (Y-HEI) was used to assess the diet quality of children and
adolescents. Multivariate logistic regression analyses were performed to calculate the odds
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ratios (ORs) and 95% confidence intervals (CIs), indicating the level of association between
variables. Results: A total of 2011 individuals participated in the survey. The adolescents
and children of younger parents reported being more likely to have inadequate sleep
duration. Among eating behaviors, having breakfast (OR = 2.23, 95% CI: 1.62, 3.08) and
eating at school (OR = 1.33, 95% CI: 1.01, 1.74) were associated with adequate sleep duration.
In contrast, children eating alone, screen time, and eating outside of the home were less
likely to have adequate sleep duration, although these findings were only significant in the
unadjusted model. After adjusting for covariates, a better diet quality (OR = 1.63, 95% CI:
1.24, 2.16), including higher intake of fruits, meat, fish, and whole grains, was associated
with adequate sleep duration. Conclusions: Adequate sleep duration seems to be highly
influenced by factors related to individual lifestyles, family and school eating behaviors, as
well as diet quality.

Keywords: sleep; determinants; diet quality; dietary habits; lifestyle behaviors; children;
adolescents; Mediterranean area

1. Introduction
For humans, sleep is a physiological aspect that is essential for maintaining health

and well-being, linked to a decrease in the awareness of external stimuli and a halt in
physical movement [1]. The quality of sleep is affected by various factors, including diet,
physical activity, as well as genetic and environmental influences [2]. The regulation of
sleep is largely driven by complex neurobiological mechanisms within the brain, which
control when we fall asleep, the different stages of sleep we experience, and when we
wake up [3]. These processes are fundamental to maintaining overall health, as sleep
plays a crucial role in restoring the body and also in growth, development, learning,
memory, synaptic efficiency, the regulation of behavior and emotions, the strengthening
of the immune system, and the removal of neurotoxic substances [4]. The duration of
sleep in healthy people usually diminishes with age, with 7 to 9 h of sleep required from
childhood to adulthood [5]. Shorter sleep duration rates have been linked to reduced
well-being and poorer cardiometabolic health outcomes, including type-2 diabetes, high
blood pressure, metabolic syndrome, and coronary artery disease [6]. Additionally, those
who sleep less face a greater risk of developing mental health issues (such as depression),
while suffering from poor sleep quality might even be a prodromal syndrome for more
serious neurodegenerative conditions (including dementia and Parkinson’s disease) [7].
This interplay between sleep and various health conditions underscores the importance of
prioritizing good sleep hygiene and addressing sleep-related issues early on to foster better
health outcomes and enhance the overall quality of life [8].

Over the past few decades, a decrease in sleep quality has been reported globally,
associated with increasing rates of insomnia, frequent disturbances during the night,
difficulty staying asleep, and extended periods of dreaming [9]. This growing concern
over poor sleep quality is becoming a widespread issue, impacting various age groups.
Insomnia in children results in decreased focus, which can negatively affect their ability to
learn [10]. In particular, the lack of sleep in adolescents has been recognized as a serious
health risk for both physical and mental well-being, leading to a range of issues such as
weakened immune function, poor academic performance, increased susceptibility to stress
and anxiety, and a higher risk of developing chronic conditions like obesity and heart
disease later in life [11]. This growing concern highlights the importance of addressing
sleep habits and ensuring that adolescents obtain the recommended amount of rest for their
overall health [12].
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There are many factors that influence the duration and quality of sleep in children and
adolescents: alongside genetic influences, various environmental aspects also play a role in
determining sleep requirements, like caffeine intake, early school schedules, ongoing health
issues, sleep disorders with neurological origins (e.g., obstructive sleep apnea and restless
legs syndrome), the stress of achieving academic success, engaging in extracurricular
activities, and maintaining a busy social life [13]. This issue can be influenced by specific
circumstances and habits, such as prolonged sedentary behaviors and a lack of physical
activity (helping with body tiredness promoting sleep), excessive light exposure, screen
time, and brain stimulating activities, and the absence of a pre-sleep routine or stimulus
may cause the child to struggle with falling asleep [14]. Recently, dietary habits have also
been considered to potentially influence mental health and sleep quality [15]. Diet has
been hypothesized to influence diverse sleep features [16], in both adults and younger
generations, who have been reported to abandon traditional dietary patterns and adopt
more Westernized diets [17,18]. Such trends are suggested to be part of an overall lifestyle
shift toward unhealthy behaviors, which in turn might negatively affect sleep in younger
generations [19]. Thus, addressing nutritional status among the young population and
implementing tailored and effective strategies to increase adherence to a balanced diet to
improve health status is of primary importance [20].

As it is important to investigate the overall lifestyle to identify factors potentially
playing a role in sleep physiology in children and adolescents, this study aimed to identify
the lifestyle and nutritional factors linked to sleep duration in younger populations across
the Mediterranean region.

2. Materials and Methods
2.1. Study Design and Population

The current research is grounded in a cross-sectional analysis within the framework
of the European-funded DELICIOUS project (UnDErstanding consumer food choices
& promotion of healthy and sustainable Mediterranean Diet and LIfestyle in Children
and adolescents through behavIOUral change actionS) [21]. For this study, a consumer
survey was conducted among parents of children and adolescents aged 6 to 17 years from
five Mediterranean nations: Italy, Spain, Portugal, Egypt, and Lebanon. Participants were
recruited based on their voluntary consent to be included in a consumer database. Drawing
from the recent literature with similar objectives in Mediterranean countries [22–24], a
target of 400 participants was established for each Mediterranean country. Data collection
was conducted through an electronic survey, resulting in a total of 2011 individuals being
recruited. All procedures adhered to the Declaration of Helsinki (1989) by the World
Medical Association, and each participant provided signed informed consent prior to
joining the study.

2.2. Data Collection

Data on participants’ demographic characteristics and lifestyles were collected in 2019.
For parents, information on sex, age, education level, and occupation was recorded, while
for children/adolescents, gender, age, and anthropometric measurements were noted. The
children’s/young people’s ages were divided into four categories: 6–8 years, 9–11 years,
12–14 years, and 15–17 years. Parental education was categorized into three levels: low
(primary school), medium (secondary school), and high (tertiary education). Employment
status was classified as unemployed or currently employed. Parents were asked about their
children’s weight and height. The BMI of the children/adolescents was calculated based
on their weight and height and classified according to the percentile ranges of the Centers
for Disease Control and Prevention (CDC) growth charts for children and adolescents aged
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2 to 19 years [25]. Participants were categorized as normal weight (BMI 5th–84th percentile),
overweight (BMI 85th–94th percentile), and obese (BMI ≥ 95th percentile). Physical activ-
ity levels were measured using the International Physical Activity Questionnaire—Short
Form (IPAQs), which collects information on physical activity levels (walking; moderate
and vigorous intensity activities) over the past seven days, including the weekly frequency
and daily duration of each activity, and classified as low, moderate, or high [26]. Par-
ticipants were asked a series of questions concerning the eating habits of their children,
including breakfast habits, location, frequency, company, and home-made vs. advertised
food preference. Finally, screen time was divided into less than 2 h per day, 2–4 h per day,
and more than 4 h per day.

2.3. Dietary Intake

Parents were asked to report what their children consumed over the past 24 h to
document daily food intake. This included multiple response options categorized by eating
occasion, as well as an open-ended option for any additional foods. To assess weekly food
intake, questions regarding the frequency of consumption of key food groups were utilized.

2.4. Diet Quality

The Youth Healthy Eating Index (Y-HEI) is a modified adaptation of the Healthy Eating
Index (HEI) specifically designed to assess dietary behaviors prevalent among children
and adolescents [27]. Similarly to the HEI, the Y-HEI generates a total score ranging from
0 to 100, with higher values indicating superior diet quality. This index evaluates dietary
intake based on 13 components, which are divided into two scoring categories: the first
seven components are rated on a scale of 0 to 10, while the remaining six components
are scored from 0 to 5. The initial three components assess the intake of whole grains,
vegetables, and fruits. Dairy consumption is evaluated in the fourth component, wherein
each serving of high-fat dairy products, such as whole milk and ice cream, is assigned half
the score of lower-fat dairy alternatives. The fifth component quantifies protein intake by
calculating the ratio of lean protein sources (i.e., poultry, fish, and tofu) to higher-fat meats
(i.e., beef, pork, and lamb). The sixth component examines the consumption of snacks high
in sugar or salt, whereas the seventh component assesses the intake of sugar-sweetened
beverages, including regular soda, fruit punch, and sweetened iced tea. The remaining
six components, each scored from 0 to 5, evaluate dietary habits and specific food choices.
These include the use of multivitamins, margarine and butter intake, the consumption of
fried foods outside the home, the presence of visible animal fat in meat (including skin),
and behavioral aspects such as eating breakfast and dining with family. In this study, the
components related to multivitamin use and visible fat intake were excluded, adjusting the
maximum possible Y-HEI score to 90. This score has been demonstrated to be associated
with better diet quality and country-specific national dietary recommendations in this
study sample [28].

2.5. Sleep Duration

Sleep duration was assessed by asking participants how long, on average, their chil-
dren sleep at night. The duration was categorized according to the National Sleep Founda-
tion recommendations into adequate (reflecting 8–10 h) and inadequate (otherwise longer
or shorter duration) [29].

2.6. Statistical Analysis

Categorical variables are shown as frequencies and percentages, and group differences
are assessed using the Chi-square test. The Y-HEI variable was reported as mean and
standard deviation (SD), with group differences evaluated using Student's t-test after
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the assessment of normality through the Kolmogorov–Smirnov test. Logistic regression
analyses were conducted to compute the odds ratios (ORs) and 95% confidence intervals
(CIs) for the relationships between tertiles and a 1 SD increase in Y-HEI scores and adequate
sleep duration.

3. Results
A total of 77% of children and adolescents were deemed as having adequate sleep

duration. The main demographic characteristics of the parents and children and adolescents
participating in the study are presented in Table 1. Analyzing the distribution of the sample
by background characteristics, it emerged that younger children with older parents were
more likely to have an adequate sleep duration than their counterparts (OR = 0.55, 95% CI:
0.42, 0.72 and OR = 1.71, 95% CI: 1.35, 2.17, respectively). No other background variables
resulted in affecting sleep duration (Table 1).

Table 1. Demographic characteristics of parents and children and adolescents participating in the
study according to the sleep duration adequacy (n = 2011).

Sleep Duration Sleep Duration

Inadequate Adequate p-Value OR (95% CI) OR (95% CI) *

Age groups, (n, %) 0.019
Children (6–11 y) 222 (47.3) 825 (53.5) 1 1
Adolescents (12–17 y) 247 (52.7) 717 (46.5) 0.78 (0.64, 0.96) 0.55 (0.42, 0.72)

Sex, (n, %) 0.141
Male 246 (52.5) 749 (48.6) 1 1
Female 223 (47.5) 793 (51.4) 1.17 (0.95, 1.44) 1.23 (0.95, 1.60)

Weight status, (n, %) 0.620
Normal weight 210 (66.5) 877 (69.3) 1 1
Overweight 57 (18.0) 206 (16.3) 0.87 (0.62, 1.20) 0.86 (0.60, 1.23)
Obese 49 (15.5) 183 (14.5) 0.89 (0.63, 1.27) 0.85 (0.58, 1.24)

Parents’ age, (n, %) <0.001
<44 y 133 (28.4) 290 (18.8) 1 1
≥45 y 336 (71.6) 1252 (81.2) 1.71 (1.35, 2.17) 2.07 (1.48, 2.88)

Parents’ occupational
level, (n, %) 0.099

Unemployed 343 (74.6) 1190 (78.2) 1 1
Current working 117 (25.4) 331 (21.8) 0.82 (0.64, 1.04) 1.21 (0.86, 1.71)

Parents’ educational
level, (n, %) 0.029

Low 31 (7.0) 60 (4.0) 1 1
Medium 163 (37.0) 587 (39.3) 1.86 (1.17, 2.97) 1.81 (0.97, 3.38)
High 247 (56.0) 846 (56.7) 1.77 (1.12, 2.79) 1.80 (0.96, 3.37)

Area of living, (n, %) 0.696
Urban 377 (80.4) 1252 (81.2) 1 1
Rural 92 (19.6) 290 (18.8) 0.95 (0.73, 1.23) 0.93 (0.66, 1.31)

* analyses were adjusted for all variables presented in the table.

Table 2 shows the eating behaviors and physical activity of children/adolescents ac-
cording to the adequacy of their sleep duration. Most variables explored (such as breakfast
habit, eating outside of the home, eating with family, eating alone, eating advertised food,
eating home-made food, screen time, and physical activity) were significantly associated
with adequate sleep duration in the unadjusted models (Table 2); however, the multivari-
ate analysis revealed that only the habits of always having breakfast and eating alone



Nutrients 2025, 17, 1242 6 of 13

were independently related to adequate sleep duration (OR = 2.68, 95% CI: 2.03, 3.54 and
OR = 0.62, 95% CI: 0.42, 0.91, respectively).

Table 2. Eating behaviors and physical activity of children and adolescents according to sleep
duration adequacy (n = 2011).

Sleep Duration Sleep Duration

Inadequate Adequate p-Value OR (95% CI) OR (95% CI) *

Breakfast habit, (n, %) <0.001
Never/seldom 106 (22.6) 171 (11.1) 1 1
Often 103 (22.0) 245 (15.9) 1.47 (1.06, 2.06) 1.34 (0.95, 1.89)
Always 260 (55.4) 1126 (73.0) 2.68 (2.03, 3.54) 2.23 (1.62, 3.08)

Eating outside of the home, (n, %) 0.017
Never 199 (42.4) 733 (47.5) 1 1
1 time 212 (45.2) 679 (44.0) 0.87 (0.70, 1.08) 1.14 (0.88, 1.47)
2 or more times 58 (12.4) 130 (8.4) 0.61 (0.43, 0.86) 0.74 (0.50, 1.09)

Eating with family, (n, %) <0.001
Seldom 17 (3.6) 24 (1.6) 1 1
Often 179 (38.2) 422 (27.4) 1.67 (0.88, 3.18) 1.20 (0.60, 2.38)
Daily 273 (58.2) 1096 (71.1) 2.84 (1.51, 5.37) 1.40 (0.71, 2.79)

Eating alone, (n, %) <0.001
Never/seldom 239 (51.0) 1008 (65.4) 1 1
Often 178 (38.0) 419 (27.2) 0.56 (0.45, 0.70) 0.72 (0.53, 0.97)
Daily 52 (11.1) 115 (7.5) 0.52 (0.37, 0.75) 0.62 (0.42, 0.91)

Eating at school, (n, %) 0.722
Never/seldom 201 (42.9) 630 (40.9) 1 1
Often 143 (30.5) 479 (31.1) 1.07 (0.84, 1.37) 1.33 (1.01, 1.74)
Almost daily 125 (26.7) 433 (28.1) 1.11 (0.86, 1.43) 1.06 (0.81, 1.39)

Eating advertised foods, (n, %) 0.005
No 214 (45.6) 817 (53.0) 1 1
Yes 255 (54.4) 725 (47.0) 0.74 (0.61, 0.92) 0.93 (0.73, 1.19)

Eating home-made foods, (n, %) 0.004
Seldom 69 (14.7) 183 (11.9) 1 1
Often 228 (48.6) 663 (43.0) 1.10 (0.80, 1.50) 1.26 (0.89, 1.79)
Almost daily 172 (36.7) 696 (45.1) 1.53 (1.10, 2.11) 1.23 (0.87, 1.72)

Screen time, (n, %) 0.080
<2 h/day 255 (54.4) 876 (56.8) 1 1
2–4 h/day 166 (35.4) 557 (36.1) 0.98 (0.78, 1.22) 1.70 (1.27, 2.27)
>4 h/day 48 (10.2) 109 (7.1) 0.66 (0.46, 0.95) 1.26 (0.97, 1.63)

Physical activity level, (n, %) <0.001
Low 274 (58.4) 743 (48.2) 1 1
Medium 79 (16.8) 382 (24.8) 1.78 (1.35, 2.36) 1.05 (0.83, 1.33)
High 116 (24.7) 417 (27.0) 1.33 (1.03, 1.70) 0.86 (0.58, 1.27)

* analyses were adjusted for all variables presented in the table.

The eating habits of children and adolescents according to sleep duration adequacy
are presented in Table 3. A positive association was found for most variables regarding
the consumption of more than one serving of fruit, cereals, dairy, meat, fish, legumes,
and whole grains. However, the associations for some foods were significant only when
considering moderate consumption (i.e., 1–2 portions/d).
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Table 3. Food group consumption of children and adolescents according to the sleep duration
adequacy (n = 2011).

Sleep Duration Sleep Duration

Inadequate Adequate p-Value Univariate
OR (95% CI)

Multivariate
OR (95% CI) *

Vegetables, n (%) 0.019
Never 35 (7.5) 90 (5.8) 1 1
1–2 portions/d 365 (77.8) 1287 (83.5) 1.37 (0.91, 2.06) 0.97 (0.61, 1.53)
≥3 portions/d 69 (14.7) 165 (10.7) 0.93 (0.57, 1.50) 0.66 (0.38, 1.16)

Fruit, n (%) <0.001
Never 40 (8.5) 53 (3.4) 1 1
1–2 portions/d 340 (72.5) 1208 (78.3) 2.68 (1.75, 4.11) 2.13 (1.33, 3.42)
≥3 portions/d 89 (19.0) 281 (18.2) 2.38 (1.48, 3.83) 2.07 (1.20, 3.59)

Cereals, n (%) 0.005
Never 25 (5.3) 81 (5.3) 1 1
1–2 portions/d 378 (80.6) 1323 (85.8) 1.08 (0.68, 1.72) 0.88 (0.54, 1.43)
≥3 portions/d 66 (14.1) 138 (8.9) 0.65 (0.38, 1.10) 0.59 (0.33, 1.05)

Dairy, n (%) <0.001
Never 128 (27.3) 276 (17.9) 1 1
1–2 portions/d 230 (49.0) 931 (60.4) 1.88 (1.46, 2.42) 1.61 (1.24, 2.11)
≥3 portions/d 111 (23.7) 335 (21.7) 1.40 (1.04, 1.89) 1.24 (0.90, 1.72)

Meat, n (%) <0.001
Never 50 (10.7) 93 (6.0) 1 1
1–2 portions/w 256 (54.6) 785 (50.9) 1.65 (1.14, 2.39) 1.21 (0.80, 1.84)
≥3 portions/w 163 (34.8) 664 (43.1) 2.19 (1.49, 3.22) 1.59 (1.02, 2.47)

Legumes, n (%) 0.004
Never 37 (7.9) 64 (4.2) 1 1
1–2 portions/w 310 (66.1) 1085 (70.4) 2.02 (1.32, 3.09) 1.61 (1.02, 2.54)
≥3 portions/w 122 (26.0) 393 (25.5) 1.86 (1.18, 2.93) 1.40 (0.85, 2.31)

Fish, n (%) <0.001
Never 93 (19.8) 192 (12.5) 1 1
1–2 portions/w 307 (65.5) 1063 (68.9) 1.68 (1.27, 2.22) 1.24 (0.90, 1.72)
≥3 portions/w 69 (14.7) 287 (18.6) 2.01 (1.40, 2.89) 1.62 (1.05, 2.50)

Whole grains, n (%) <0.001
Never 166 (35.4) 401 (26.0) 1 1
1–2 portions/w 192 (40.9) 617 (40.0) 1.33 (1.04, 1.70) 1.24 (0.97, 1.60)
≥3 portions/w 111 (23.7) 524 (34.0) 1.95 (1.49, 2.57) 1.81 (1.35, 2.41)

Sweets, n (%) 0.334
Never 31 (6.6) 129 (8.4) 1 1
1–2 portions/w 224 (47.8) 691 (44.8) 0.74 (0.49, 1.13) 0.66 (0.42, 1.02)
≥3 portions/w 214 (45.6) 722 (46.8) 0.81 (0.53, 1.23) 0.76 (0.48, 1.19)

* analyses were adjusted for all variables presented in the table. Abbreviations: d (day); w (week).

The mean values of the Y-EHI scores in children and adolescents with adequate vs.
inadequate sleep duration were 52.2 ± 11.5 and 49.3 ± 11.7, respectively (p < 0.001). Ad-
justing for all the background, eating, and lifestyle variables previously found significantly
related to the outcome, children and adolescents in the highest tertile of Y-EHI scores were
63% more likely to have an adequate sleep duration (OR = 1.63, 95% CI: 1.24, 2.16, Table 4);
interestingly, the diet quality score was linearly associated with the probability to have
adequate sleep duration (for a 1 SD increase, OR = 1.23, 95% CI: 1.10, 1.38, Table 4).
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Table 4. Association between diet quality of children and adolescents and adequate sleep duration
(n = 2011).

Y-HEI, OR (95% CI)

T1 T2 T3 1 SD Increase

Adequate sleep duration
Model 1 1 1.40 (1.10, 1.78) 2.02 (1.55, 2.63) 1.36 (1.22, 1.51)
Model 2 1 1.37 (1.07, 1.75) 1.90 (1.46, 2.48) 1.32 (1.19, 1.47)
Model 3 1 1.21 (0.94, 1.55) 1.63 (1.24, 2.16) 1.23 (1.10, 1.38)

Model 1, unadjusted; Model 2, adjusted for age groups and parents’ age; Model 3, adjusted for breakfast habit,
eating outside of the home, and eating at school.

4. Discussion
This research aimed to explore the lifestyle and dietary factors associated with ade-

quate sleep duration among younger populations in the Mediterranean region. Specifically,
targeting children and adolescents from five countries, this study examined dietary habits
and other lifestyle habits across these diverse areas. By doing so, it sought to provide a
comprehensive understanding of the factors influencing sleep duration within different
cultural and geographical contexts of the Mediterranean basin.

In the present study, the association between better sleep adequacy and lifestyle/eating
factors of children and adolescents was demonstrated. The consumption of individual
food groups, as well as healthy dietary patterns and sleep duration, has been widely
reported in the literature [30]. There are several studies that have highlighted a potential
relation between healthier dietary patterns or individual food groups and sleep quality,
and some general characteristics were common to all dietary patterns examined in a
systematic literature review, including a high intake of plant-based foods, such as fruits
and vegetables, whole grains and legumes, olive oil and seafood as the main sources of
fats, and a low consumption of processed foods and those rich in free sugars, for example,
sugary beverages [31]. Diets and lifestyles with such features have been hypothesized to
positively influence various aspects of sleep, including sleep duration, quality, and overall
sleep efficiency [32].

In this study, a positive association between the consumption of more than one serving
of fruit and a better sleep duration was reported. This suggests that fruit, as part of a
balanced diet, may have a beneficial impact on sleep quality and duration [33]. Fruits are
rich in vitamins (such as vitamins B and C) and minerals (such as potassium and zinc),
which play a role in sleep quality, preserve memory during aging, and improve cerebral and
cognitive functions, and when deficiencies were corrected, an improvement in both sleep
duration and overall sleep quality was noted [34]. Fruit is also rich in tryptophan, melatonin,
and serotonin, which are important for improving sleep quality: in adults, after consuming
foods rich in tryptophan, individuals often experience a longer time to fall asleep, better
overall performance throughout the day, and a significant increase in the total duration of
sleep [35]. Additionally, certain fruits contain natural sugars and complex carbohydrates
that can help regulate blood sugar levels and support stable energy throughout the day,
potentially leading to improved sleep at night. The presence of antioxidants in fruits
may also help reduce oxidative stress and inflammation, further promoting healthy sleep
patterns [3,36].

Regarding primary animal protein sources, it was observed that individuals who
consumed higher amounts of more than three portions/d of meat, fish, and dairy demon-
strated a positive association with more adequate sleep duration. This finding highlights
the potential role of high-quality protein-rich foods in supporting better sleep patterns.
Meat and fish provide essential amino acids, such as tryptophan, which is a precursor
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for serotonin and melatonin, which are key regulators of sleep–wake cycles [37]. A diet
abundant in fish and seafood has also been shown to promote better sleep, particularly due
to the presence of omega-3 fatty acids [38]. Several studies suggest the potential benefits of
seafood and omega-3 fatty acids for brain health and sleep quality. For example, docosa-
hexaenoic acid (DHA) is a key structural component of neuron membranes, supporting
their stability and homeostasis, while also influencing neurotransmission pathways such
as serotoninergic, noradrenergic, and dopaminergic pathways [39]. Also, Omega-3 fatty
acids are believed to impact brain health through mechanisms such as the neuroendocrine
modulation of neurotransmission and the synthesis of neurotrophic factors [40]. Dairy,
such as milk, yogurt, and cheese, is rich in nutrients like calcium, magnesium, and vitamin
D, which are known to play a role in regulating sleep [41]. Calcium, in particular, helps
the brain use tryptophan to produce melatonin, a hormone that regulates sleep patterns.
Additionally, dairy products contain a fair amount of protein, which can help maintain
stable blood sugar levels and prevent nighttime awakenings [42]. These results suggest that
incorporating a variety of nutrient-dense protein sources into one’s diet may contribute to
enhancing both the quality and duration of sleep [43].

Another significant connection has been observed between the quality of carbohy-
drates and plant protein consumed (such as whole grains and legumes high in fiber content)
and an overall adequate sleep duration [44]. Whole grains, such as oats, brown rice, and
whole wheat, are rich in fiber, vitamins, and minerals that contribute to overall health [45].
Legumes, in addition to being a good source of plant-based protein, are rich in fiber and
complex carbohydrates, which may further support stable energy levels and promote
restful sleep [46]. The high fiber content in whole grains and legumes can help regulate
blood sugar levels, preventing spikes and crashes that may interfere with sleep [47]. The
glycemic index, along with the timing and frequency of meals, is influenced not only by the
quantity of carbohydrates consumed but also by their nutritional quality [48]. Furthermore,
whole grains and legumes are a good source of complex carbohydrates, which promote
the production of serotonin, a neurotransmitter that helps regulate mood and sleep. Such
data regarding food intake are supported by other studies that have shown that insuffi-
cient macronutrient intake, excessive calorie consumption, and eating meals late in the
evening contribute to a decline in sleep quality and may increase the risk of developing
insomnia [49].

Examining eating habits revealed notable variations in sleep duration, particularly
when comparing individuals based on their breakfast consumption patterns; children and
adolescents who consistently ate breakfast every day were more likely to have adequate
sleep duration compared to those who skipped this meal. This trend suggests a potential
link between regular breakfast consumption and healthier sleep routines, emphasizing the
interconnected nature of dietary habits and overall well-being [50]. Skipping breakfast
and having inconsistent meal times may also contribute to instability in blood sugar levels,
potentially leading to difficulty falling and staying asleep [51]. These findings highlight
the importance of understanding how daily routines, such as meal timing and frequency,
influence other lifestyle factors, including sleep quality and duration [52].

Similar findings were observed regarding eating with family and consuming home-
made food. Specifically, participants who regularly ate meals with their family or preferred
homemade food displayed trends similar to those seen with breakfast consumption, show-
ing positive effects on sleep duration and quality. These results highlight how the context in
which meals are consumed and food choices can play crucial roles in promoting a balanced
lifestyle, enhancing both dietary habits and overall well-being [53]. Consistent with these
findings, it was observed that individuals who avoided eating outside of the home and
never eating alone tended to have an adequate sleep duration. Regarding food choices, it
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was found that participants who preferred non-advertised foods exhibited adequate sleep
duration and quality compared to those who favored advertised products. This finding
suggests that a balanced diet, excluding junk food and highly processed foods often pro-
moted through advertising campaigns, is associated with improved sleep habits [54]. Other
studies have explored the association between lifestyle habits and sleep, demonstrating
that the excessive intake of pasta, sweets, and sugary beverages, all foods that are widely
promoted by advertisements or that are commonly eaten outside the home, coupled with
skipping breakfast and irregular eating patterns, is linked to poor sleep quality [55].

This study also found that some background demographic characteristics of parents
and children might also play a role in the adequacy of sleep duration. A higher percentage
of adolescents have inadequate sleep duration compared to children. This result may
be attributed to the fact that children are more frequently monitored and encouraged by
their parents to adhere to an earlier bedtime, whereas adolescents, at this stage, begin to
establish their own routines, which are less influenced by parental guidance [56]. Moreover,
among the most commonly reported barriers to adequate sleep in adolescents are the early
start times of school activities, the widespread and often uncontrolled use of technological
devices, and the profound physiological changes occurring during puberty [57]. These
include alterations in circadian rhythms, which tend to shift the biological clock toward
an evening chronotype, and changes in sleep homeostasis, which affect the ability to fall
asleep and maintain high-quality sleep [58]. These factors, interacting with one another,
contribute to reducing both the duration and the effectiveness of nocturnal rest, with signif-
icant implications for the psychological and physical well-being as well as the cognitive
performance of adolescents [59]. Conversely, regarding parents, it was found that children
with parents over 45 years of age have a higher likelihood of having more adequate sleep
compared to those having younger parents. It may be possible that more experience, which
tends to improve with age, might help manage children’s behaviors and healthy habits,
including sleep hygiene [60].

To the best of our knowledge, this research offers a valuable opportunity to analyze
dietary and lifestyle factors linked to sufficient sleep duration among children and ado-
lescents in five Mediterranean countries. The strengths of this study include the large
sample size, a standardized methodology used to collect data, and harmonized results
for all countries involved. Nonetheless, the findings must be interpreted with caution,
given certain limitations. The cross-sectional nature of this study prevents establishing
causal relationships. Additionally, potential reporting bias may arise from the reliance on
parent-completed questionnaires regarding their children’s dietary patterns and eating
behaviors. Also, data on children’s anthropometric measures were reported by the parents,
which potentially raises the possibility of recall bias. Another limitation is related to the
self-reporting survey method, with no possibility of obtaining clarification of doubts during
the completion of the questionnaires (i.e., from a dietician). Finally, some variables used to
calculate the Y-HEI were missing, hence potentially diminishing the reliability to assess the
diet quality of this instrument in its full capacity.

5. Conclusions
In conclusion, the adequacy of sleep in children and adolescents in the Mediterranean

region is influenced by various lifestyle and dietary factors. Habits such as eating breakfast,
dining with family, engaging in physical activity, and choosing healthy foods like fruits,
whole grains, fish, and legumes are linked to better sleep adequacy. Nonetheless, a more
comprehensive evaluation of sleep quality, including various sleep features in addition to
sleep duration, is highly warranted. This highlights the importance of balanced lifestyles
and healthy diets for overall health. This study calls for an integrated approach, combining
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dietary education and lifestyle promotion, with collaboration among parents, educators,
and healthcare professionals. Creating a supportive environment with practical resources
and strategies can foster healthier choices, improving both dietary habits and physical
activity, and ultimately enhancing children’s overall well-being and health outcomes.
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