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Abstract: Chronobiology is the process that studies the biological rhythms of living beings, in which each 

organism has its own biological clock. Sleep is a state of unconsciousness, characterized by the active inhibitory 

process, and that has an important relationship with feeding, mainly due to the possibility of sleep privation 

increasing starvation through hormonal regulation. In addition, starvation can lead to obesity, contributing to the 

risk factors for chronic non-communicable diseases, such as high blood pressure, hypercholesterolemia, diabetes 

mellitus, cardiovascular diseases, and some forms of cancer. The cycle of bad sleep may cause direct health 

problems, such as the diseases mentioned above; and indirect, may result in traffic accidents, unemployment, and 

difficulties in interpersonal relationships, with the possibility of progressing to anxiety disorders.  This study aims to 

analyze whether there is a relationship between healthy eating and the standard of sleep quality, providing better 

performance of daily activities. For this study, the 133 participants answered 3 feeding records and, later, 

questionnaires on sleep quality (Pittsburgh Sleep Quality Index) in three moments. Considering the three 

questionnaires, there were no significant differences obtained by calculating the statistical tests, however, the 

analysis of the gross medians with the proposed score showed a strict relationship between sleep and food. In 

addition to the relationship between food and sleep quality, other factors such as stress and anxiety can contribute 

to hormonal dysregulation, thus changing the pattern of sleep quality of individuals. 
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1. Introduction 

 Sleep is by definition a state of 

unconsciousness, which is altered when a stimulus hits 

us; and it is classified into two types, called REM sleep 

(Rapid Eye Movement) and slow-wave sleep or NREM 

(Non-Rapid Eye Movement) [1]. NREM sleep is divided 

into stages (1, 2, 3, 4) and REM sleep, with a young 

adult, usually having four to six cycles of these, 

depending on the total amount of hours of sleep. The 

first cycle lasts approximately 90 minutes, being 

marked by the transition from the relaxed waking state 

to stage 1, and then to stage 2; sleep deepens and 

reaches stages 3 and 4 (NREM). After this period, 

there is the first REM sleep, lasting between 2 and 10 

minutes, characterizing the end of the first cycle. The 

second cycle starts at stage 2 [2]. 

 Sleep physiology is based on an active 

inhibitory process, caused by the centers located below 

the mid-pontine region of the brain stem, resulting in a 

blockage of other regions of the brain. Also, 

stimulation in the raphe nuclei, located in the lower 

half of the bridge and the bulb, in some areas in the 

nucleus of the solitary tract, in the rostral part of the 

hypothalamus (suprachiasmatic area) and the diffuse 

projection thalamic nuclei, can lead to sleep natural 

[1]. 

 Chronobiology is the process that studies the 

biological rhythms of living beings so that each 

organism has its biological clock [3]. The circadian 

cycle, known as an internal clock of approximately 24 

hours, is located in the suprachiasmatic nucleus of the 

hypothalamus, and its function is to regulate sleep and 

consolidate the sleep-wake cycle [2]. 
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 Sleep has an important relationship with food, 

mainly due to the possibility of sleep deprivation 

increases hunger by increasing ghrelin secretion and 

decreasing leptin secretion [4]. Skipping breakfast and 

eating irregularly throughout the day, low intake of 

high-quality carbohydrates, low protein intake, 

frequent consumption of energy, and sugary drinks, is 

related to sleepless nights [5]. Also, there was a 

significant association between short sleep duration 

and a higher prevalence of weight gain or obesity, with 

increased waist circumference and the percentage of 

body fat. 

 Studies on the trend of changes in the dietary 

pattern of the Brazilian population in recent decades 

highlight the increase in the consumption of meat and 

processed foods (soft drinks, cookies, and ready 

meals) and the reduction in the consumption of 

legumes, roots, and tubers, fruits and vegetables [6]. 

Brazil is a country with a high rate of obesity, a chronic 

disease characterized by excess body fat, and among 

the factors that contribute to people gaining weight 

are poor eating habits, such as not having a fixed time 

to eat, exaggerating consumption of fatty foods, taking 

“trendy diets” (without professional supervision), 

staying for long periods of fasting and having few 

meals during the day and in large volumes [7]. 

 Currently, television is the most sought-after 

vehicle for information in search of food, and this is a 

major disseminator of advertising with attractive and 

striking messages about foods that, in the vast 

majority, are products of high nutritional density. 

These foods are considered to be practical, and of 

immediate consumption, facilitating the preparation of 

meals at home. Also, another factor that appears as a 

preponderant in purchasing decisions is prices, leading 

low-income individuals to make purchases of low 

consumption of fruits and vegetables and products 

with a high energy density, mainly processed foods, 

sugar, and oil [8]. 

 In the last decades, Brazil has undergone a 

rapid nutritional transition, characterized by changes in 

the structure of individuals' diets. These changes in 

dietary patterns include a high intake of ultra-

processed and industrialized foods that, in turn, have 

high levels of fat and sugars, contribute to the increase 

in the prevalence of overweight and obesity, and 

reduce the individual's quality of life. The increase in 

the prevalence of obesity, which can be defined as the 

excessive accumulation of body fat; as well as 

overweight, has important consequences for the health 

standard of society. This is because excess weight is 

one of the main risk factors for chronic non-

communicable diseases, such as arterial hypertension, 

hypercholesterolemia, diabetes mellitus, cardiovascular 

diseases, and some forms of cancer. Other diseases 

such as orthopedic, renal, and hepatic diseases, in 

addition to osteoarthritis, are also observed in addition 

to being overweight [9, 10]. 

 According to the World Health Organization 

(WHO), obesity and high blood pressure are the two 

main responsible for most deaths and diseases 

worldwide. Data released by the Brazilian Society of 

Cardiology indicate that 52% of Brazilian adults are 

overweight, 11% of whom are obese, which explains 

the increase in morbidity and mortality for these 

groups. Obesity, particularly that located in the 

abdominal region, can increase the risk of the 

occurrence of type II diabetes tenfold, a fact that can 

be evidenced by the exponential increase of this 

disorder in several countries, including Brazil. This 

form of distribution of body fat has also been 

associated with the genesis of insulin resistance, which 

could explain the finding in epidemiological studies of 

increased risk of arterial hypertension in obese 

individuals [11-13]. 

 The consequences of sleep disturbance are 

greater than spending a day in a bad mood or without 

stimulation to perform day-to-day functions. Many 

studies indicate that a cycle of sleepless nights will 

result in poor health, for example, the article "How 

Does Sleep Affect Your Heart Health?" which illustrates 

the negative effects of poor sleep on a person's heart, 

including hypertension, type 2 diabetes, and obesity. It 

is possible to analyze that the three causes are 

associated with food, because, according to the 

researchers, not getting enough sleep leads to an 

increase in appetite (due to hormonal disorders), 

anxiety and insulin resistance [14]. 

 There are so many problems related to sleep 

deficiency that was created in 1979 and published in 

the magazine Sleep, the International Classification of 

Sleep Disorders (CIDS). In this classification, four 

groups of disorders are separated, each with its due 

causes and consequences. Based on this, some 

scientists claim other deleterious responses caused by 

poor rest, such as low immunity, stroke, and cancer. 

Due to these diverse pathologies, research from the 

University of Stockholm reported that people with 

restless than 5 hours a night, have a death rate of 

65% higher than people who sleep longer [15]. 

 The bad sleep cycle gives rise to direct health 

problems, as mentioned above; and indirect, since it 
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can result in traffic accidents, loss of jobs, and even 

difficulties in interpersonal relationships, with the 

possibility of progressing to anxiety disorders, as well 

as feelings of shame and guilt, which are harmful to 

the quality of life of individuals (, and who will need 

adaptive responses) [15]. 

 It is known that healthy eating is a 

determining factor in promoting the health and well-

being of the individual and society as a whole, which is 

why, therefore, the preservation of good eating habits 

by the Brazilian Federal Constitution, considered as 

individual and collective rights. To this end, the 

importance of adequate food from the first years of life 

was categorized and, as an educational measure, the 

Ministry of Health created projects and released 

guidelines in line with the economic and cultural reality 

of the Brazilian population to promote greater health 

promotion [16]. 

 Pre-conceived ideas, disseminated by the 

population in general, that healthy eating consists only 

of eating vegetables, led the Ministry of Health to 

publish a basic food guide containing general 

recommendations accessible to the general population, 

to help this group to achieve a healthy diet. The guide 

presents as an example of good nutrition, one that 

contains fresh or minimally processed foods, 

consumption of animal and vegetable oils and fats in 

moderate but not excluding quantities, at least 3 meals 

a day, daily consumption of 2 liters of water and 

performing at least 30 minutes of physical exercise per 

day. Also, to follow the criteria of evaluative scales on 

food quality, the food pyramid has been reformulated 

to include new ways of achieving a good diet [17]. 

 In the Food Guide for the Brazilian Population, 

the Ministry of Health emphasizes that healthy eating 

consists of consuming all the nutrients according to 

their adequate portions, without restrictions or 

exaggerations, in addition to proper hygiene of the 

foods consumed to avoid poisoning. Therefore, we 

conclude that healthy eating takes into account the 

cultural and socioeconomic context of the person, 

forming new concepts based on the food pyramid, 

encouraging the consumption of vegetables, legumes, 

fruits, vegetables, and regional grains [17]. 

 Therefore, the present research aimed to show 

the existence, or not, of the influence of dietary 

patterns for the functioning of circadian rhythm and, 

consequently, for the quality of sleep of individuals. 

 

 

2. Materials and Methods 

 The study carried out is of an observational-

epidemiological study. In this study, 133 (one hundred 

and thirty-three) individuals participated, aged 18 to 

30 years old, 78 (seventy-eight) women and 55 (fifty-

five) men. These were subdivided into four groups: 

“healthy men” (N = 25); “Unhealthy men” (N = 30); 

“Healthy women” (N = 38); “Unhealthy women” (N = 

40), through the application of a 24 (twenty-four) hour 

food record for 3 (three) consecutive days; the criteria 

used in this subdivision were based on the Food 

Pyramid by Sonia Tucundu Philippi. 

 After this classification, the participants 

answered the same questionnaire about the quality of 

sleep (Pittsburgh Sleep Quality Index) in three 

moments, with an interval of 15 (fifteen) days each, 

totaling a period of 30 (thirty) days. 

 The questionnaire on sleep quality (Pittsburgh 

Sleep Quality Index) consists of 19 (nineteen) 

questions, answered by the participants themselves, 

which are classified into 7 (seven) components, which 

have weights distributed on a scale of 0 to 3; “These 

components (...) are the subjective quality of sleep, 

sleep latency, sleep duration, habitual sleep efficiency, 

sleep disorders, the use of sleeping pills and daytime 

dysfunction” [2]. The sum of the scores for each 

component produces a score ranging from 0 to 21, the 

higher the score being, the worse the quality of sleep². 

In addition to those, there are 5 (five) questions for 

the roommates, of the participants who have them, to 

answer regarding the participant's sleep patterns 

(Table 1). 

  

Table 1 Score - Sleep quality questionnaire 

Score - Sleep quality questionnaire 

(Pittsburgh Sleep Quality Index) 

0 to 4 points Good sleep 

5 to 10 points Bad sleep 

> 10 points Sleep disturbance 

 

3. Statistical Analysis 

This is a qualitative analysis of the data. The 

level of significance (a) adopted was 0.05 (5%). 

Median and quartiles were considered to ascertain 

the results obtained by the 3 (three) applications of 

the sleep quality questionnaire, being applied in the 

Wilcoxon (paired data) and Mann-Whitney tests 

(unpaired data). The analysis of the Wilcoxon and 

Mann-Whitney tests and graphs contained 2 
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moments: SF1 for healthy women and SF1 for 

unhealthy women; SF2 of healthy women and SF2 

for unhealthy women; SF3 for healthy women and 

SF3 for unhealthy women; SF1 of healthy men and 

SF1 of unhealthy men; SF2 of healthy men and SF2 

of unhealthy men and SF3 of healthy men and SF3 

of unhealthy men (Table 2). 
 

Table 2 Sleep quality questionnaires  

SF1 First sleep quality questionnaire 

 

SF2 Second sleep quality questionnaire 

 

SF3 Third sleep quality questionnaire 

 

4. Results 

In the comparison of SF1 of healthy women 

and SF1 of unhealthy women, the median obtained 

was 6 and 7 respectively (p = 0.2697), concluding that 

there are no significant differences in the medians for 

healthy women compared with unhealthy women in 

the SF1 subgroup (Figure 1). 

Figure 1 Comparison of SF1 for healthy women and 

SF1 for unhealthy women. 

 

Figure 2 Comparison of SF2 of healthy women and 

SF2 of unhealthy women.  

 In the comparison of SF2 of healthy women 

and SF2 of unhealthy women, the median was 

obtained was 5 and 7 respectively (p = 0, 1903), 

concluding that there are no significant differences in 

the medians for healthy women compared with 

unhealthy women in the SF2 subgroup (Figure 2). 

 In the comparison of SF3 of healthy women 

with SF3 of unhealthy women, the median obtained 

was 4.5 and 6 respectively (p = 0.7032). In 

conclusion, there are no significant differences in 

medians for healthy women compared to unhealthy 

women in the SF3 subgroup (Figure 3). 

Figure 3 Comparison of SF3 for healthy women and 

SF3 for unhealthy women  

 In the comparison of SF1 of healthy men with 

SF1 of unhealthy men, the median obtained was 4 and 

6.5 respectively (p = 0.0753). In conclusion, there are 

no significant differences in medians for healthy men 

compared to unhealthy men in the SF1 subgroup 

(Figure 4). 

Figure 4 Comparison of SF1 for healthy men and SF1 

for unhealthy men. 

 In the comparison of SF2 of healthy men with 

SF2 of unhealthy men, the median obtained was 4 and 

6 respectively (p = 0.0512). In conclusion, there are 

no significant differences in medians for healthy men 
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compared to unhealthy men in the SF2 subgroup 

(Figure 5). 

Figure 5 Comparison of SF2 of healthy men and SF2 

of unhealthy men. 

 In the comparison of SF3 of healthy men with 

SF2 of unhealthy men, the median obtained was 4 and 

5 respectively (p=0.1364).  

 

 

 

 

In conclusion, there are no significant 

differences in the medians of healthy men compared 

to unhealthy men in the SF3 subgroup (Figure 6). 

Table 3 shows the score and the results of sleep 

quality between men and women. 

 

5. Discussion 

The statistical analysis, using the Wilcoxon and 

Mann-Whitney tests, with a p> 0.05 in all criteria, 

shows that it was not possible to establish a 

relationship between the quality of food and the 

quality of sleep in the studied sample, despite so much 

in SF1, SF2 and SF3, in both groups (female and 

male), median values of the Pittsburgh Sleep Quality 

Index (PSQI-BR) for individuals with a healthy eating 

pattern were slightly lower compared to those of a 

standard not healthy. However, even with the 

insignificant p-value, in all comparisons, looking at the 

score obtained by the gross medians, one can perceive 

a restricted link between food and sleep. 

This discrepancy in results may be associated 

with some limitations pertaining to the research, such 

as the global situation resulting from the SARS-CoV-2 

pandemic. Recent studies prove that the application of 

quarantine and social isolation presented themselves 

as important factors for threatening the psychological 

well-being of the population as a whole since they 

have resulted in the appearance of stress, fear, 

anxiety, panic, guilt, and sadness [18]. The mixture of 

these negative feelings, with emphasis on worry and 

stress, promotes increased levels of cortisol in the 

body, from the activation of the hypothalamic-

pituitary-adrenal axis, resulting in changes and sleep 

disorders [19]. 

With normal functioning of the hypothalamus-

pituitary-adrenal axis, higher levels of cortisol are 

noted in the morning, just after the individual awakens 

and, with a decrease throughout the day, reaches his 

biphasic, the lowest value obtained in the oscillation of 

the circadian rhythm, around midnight [20]. When 

there is prolonged internal temporal desynchronization, 

and, consequently, higher levels of cortisol in the body 

at atypical times, such as night periods, the individual 

may develop chronic disorders such as depression or 

sleep disorders [20]. 

In addition, as a percentage, it can be 

observed that within the female group, 31.58% of 

women with a healthy eating pattern had good sleep 

quality by PSQI-BR (average score between 0 and 4), 

against 12, 20% of those with an unhealthy pattern, 

while this value for the male group was higher 

Table 3 Score and results of sleep quality 

between men and women. 

QUESTIONNAIRE SCORE RESULTS 

SF1 healthy women 6 Bad sleep 

SF2 healthy women 5 Bad sleep 

SF3 healthy women 4,5 Bad sleep 

SF1 unhealthy women 7 Bad sleep 

SF2 unhealthy women 7 Bad sleep 

SF3 unhealthy women 6 Bad sleep 

SF1 healthy men 4 Good sleep 

SF2 healthy men 4 Good sleep 

SF3 healthy men 4 Good sleep 

SF1 unhealthy men 6,5 Bad sleep 

SF2 unhealthy men 6 Bad sleep 

SF3 unhealthy men 5 Bad sleep 

Figure 6 Comparison of SF3 for healthy men 

and SF3 for unhealthy men. 
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(41.67% versus 16.67%). These results are interesting 

since they can be associated with higher levels of 

anxiety among the groups observed, but this issue 

needs to be better discussed, since there are studies 

that indicated a difference by the Depression, Anxiety 

and Stress Scale (DASS-21) between male and female, 

and studies that did not find a significant difference 

between these values. As an example of these 

disagreements, we have the study “Depression, 

Anxiety and Stress Scale: psychometric properties and 

prevalence of affectivity” [21] and the study “Anxiety 

in sexual and gender minorities: an integrative review” 

[22, 23]. 

 

6. Conclusion 

In a conclusion, there is a slight relationship 

between food and sleep quality; however, the current 

global situation, marked by the SARS-CoV-2 pandemic, 

helps to understand the results obtained. The physical 

and psychological effects brought about by the 

pandemic indicate the influence of stress and anxiety 

on the two factors in question, causing a disharmony 

of the circadian rhythm through an irregular release of 

cortisol. Thus, it is emphasized the importance of 

carrying out more studies that seek to relate 

chronobiology to the dietary patterns of individuals in 

periods when there are no generalized stressful 

conjunctural interferences so that more concrete 

information can be provided.  
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