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Abstract

Childhood obesity has reached epidemic proportions, generating several lines of research on the associated risk factors, and an
issue currently addressed is defective and poor quality sleep in children. Studies show a positive relationship between defective sleep
and childhood obesity. Objectives: To verify if the quality of sleep can affect the nutritional status of children aged 0 to 6 years. Meth-
ods: Cross-sectional study conducted in two cities in the state of Rio Grande do Sul/Brazil. The study was approved by the Research
Ethics Committee (Protocol 4640/11). After signing the Free and Informed Consent Form (ICF), the parents received a questionnaire
containing questions about life habits, together with the Food Frequency Questionnaire (FFQ), and also, for sleep assessment, the
Sleep Quality Index of Pittsburg (PSQI-BR) adapted. Subsequently, an anthropometric assessment was performed. The analysis was
performed using the SPSS version 18.0 statistical program. The prevalences are in the form of proportions with 95% confidence
intervals. Results: The total sample of the study was 179 children. Of the total sample, 52% were female and 48% male. The average
number of hours per night was 9.4 hours. The rate of overweight and obesity was 70%. As for the quality of sleep, 7.3% is classified
as poor. Conclusion: The study verified whether the amount of hours of sleep in the sample appears to be insufficient for age, and may

be related to the rate of overweight and obesity.
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Introduction

It is worrying that childhood obesity increases in a decreasing
way, and as it is already known, it determines several complications
in childhood and adulthood [1]. The more intense and precocious
obesity or overweight appears, the greater the risk of persistence
and the more serious as associated comorbidities, such as meta-

bolic, cardiovascular, pulmonary, orthopedic, psychological com-

plications (due to social exclusion and exclusion) and some forms
of cancer due to obesity in adulthood [2,3]. In the second stage of
the Family Budget Survey conducted by the Brazilian Institute of
Geography and Statistics in 2008-2009, overweight was found in
40.6% of the population, in the pediatric age group, other national
studies show prevalence of overweight that vary between 10.8%
to 33.8% in different regions [3]. Although changes in the basic
balance between the amount of calories consumed and the ener-
gy spent are obviously responsible for the obesity pandemic, the
knowledge of the underlying factors is incomplete [4,5]. Therefore,

there was a significant development of several lines of research on
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the subject [6]. One of the factors that has been investigated is the
sleep quality of children [7]. Studies obtained that short sleep dur-
ing childhood brings a greater risk for the development of over-
weight or obesity and contributes to an increase in glucose levels
[8,9]. Given these data, and the consequences of childhood obesity,
this study will investigate sleep quality and nutritional status and
if there is a relationship between them in preschool children in two

cities in Rio Grande do Sul.

Materials and Methods

This is a cross-sectional study carried out with preschool chil-
dren in the cities of Frederico Westphalen and Porto Alegre, both
located in Rio Grande do Sul. The study was approved by the Re-
search Ethics Committee - Protocol 4640/11. All parents and/or
guardians of the children signed the Free and Informed Consent
Term (ICF), an authorization request was also delivered to the
institutions, where the data collection was carried out. For study
participation criteria, children should be between 1 and 6 years
old. In each city a private school was selected with the criterion
that the number of students in the studied range are similar, close
to the estimated sample calculation. Children under the age of one
year and parents who did not sign the informed consent form were
excluded. After consenting to participate, a questionnaire contain-
ing questions about physical activity, eating and living habits was
given to the parents and/or guardians of the children, together
with the Food Consumption Frequency Questionnaire - QFA. To as-
sess sleep habits, the Pittsburg Sleep Quality Index (PSQI-BR) was
used, which was adapted for this study according to the popula-
tion studied, and the questionnaire used to assess sleep quality,
was originally published by Buysse., et al. (1989) [11], including
questions that in some cases have subdivisions, of up to ten sub-
items. This questionnaire is based on 7 evaluation components: 1.
subjective quality of sleep; 2. it takes time to sleep; 3. duration of
sleep; 4. habitual sleep efficiency; 5. sleep disorders; 6. use of sleep-
ing medications; and 7. daytime dysfunctions. Each component can
vary from 0 to 3 points, with 0 indication of “very good” quality, 1
“good”, 2 “bad” and 3 “very bad”. The analysis of these 7 compo-
nents results in an index (PSQI) that can vary from 0 to 21 points.
After completing the questionnaires, anthropometric assessment
of the children was carried out, using the measures of weight and
height (according to each age group) to calculate the body mass
index - BMI, through the curves of the World Health Organization
according to the age groups, using the Z score [12,13].
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The analysis was performed using the SPSS version 18.0 statis-
tical program. The prevalence’s described in the form of propor-
tions with respective 95% confidence intervals. Continuous vari-
ables described using means and standard deviations, or medians
and interquartile ranges. The association between risk factors was
assessed using the chi square test or Fisher’s exact test. Differences
between groups with and without risk factors were assessed using
Student’s t or Mann Whitney tests for continuous variables and chi-

square test or Fisher’s exact test for categorical variables.

Results and Discussion

This study consisted of a sample of 179 children, with 90 chil-
dren from the city of Porto Alegre - RS and 89 children from the city
of Frederico Westphalen - RS. In the total sample, 52% of the own-
ers are female and 48% male. The average age of the sample was
3 years. In the study there was a large percentage of children who
were overweight (70%), with 53.3% located in the city of Porto
Alegre, and 16.8% in the city of Frederico Westphalen (Table 1).

It was found in this study that the average number of hours of
sleep per night was 9.4 hours, with sleep quality being considered
good in 92.7% and poor in 7.3%. Poor sleep quality was related to

overweight and obesity in only 5 mandatory.

Group Statistics
Std. Std. Error
Cidade | N |[Mean L.
Deviation Mean
1 90 | 3,57 1,142 ,120
idade
2 89 | 2,79 1,344 ,142
zBMI BMI-for- 1 87,3840 | 1,23231 ,13212
age z-score 2 89 |,4065| 1,32624 ,14058
zhaz Length/ 1 90 |-,5007| 1,46492 ,15442
height-for-age
2 89 |,3829| 1,34981 ,14308
Z-score
zZwaz 1 89 |-,0583| 1,04065 , 11031
Weight-for-age
2 89 |,5009 | 1,22696 ,13006
Z-score
Table 1

As for the quality of sleep analyzed by the Pittsburg question-
naire (PSQI-BR), there was a result obtained regarding disturbanc-
es during sleep, 14.4% in Porto Alegre and 18% in Frederico West-

phalen, there was also a significant difference in terms of time the
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children took to sleep, 34.4% in Porto Alegre and 16.9% in Fred- PSQ7 C6-MEDICACAO 1 90 89 99 8099 00
erico Westphalen (Table 2). SONO 2 89 90,01 8011,00
Ranks Total | 179
Cidade| N Mean Sum of PSQ8 C7-SONOLENCIA] 1 90 91,08 8197,00
Rank | Ranks DIURNA 2 89 | 8891 | 7913,00
PL 1 90 102,19 9197,00 Total | 179
2 89 77,67 6913,00
Table 2
Total | 179
CoP 1 90 95,36 8582,50
Regarding eating habits, there was a relationship with the qual-
2 89 | 8458 | 7527,50 _ , ,
ity of sleep and the consumption of dairy products (more than 8
Total | 179 times a day). There was an average of 5 meals a day.
0G 1 90 | 87,58 | 788250 , , ,
It turns out that children in Porto Alegre had a higher rate of
2 89 92,44 8227,50 overweight and obesity and also, a rate means sleep disorders and
Total | 179 delayed sleep, which may suggest that children who have poorer
GP 1 90 96,57 8691,50 quality sleep are associated with being overweight.
2 89 83,35 7418,50 In the present study, it was found that 70% of the sample was
Total | 179 overweight and obese, and that the average number of hours of
HL 1 90 74,59 6713,50 sleep per day was 9.4 hours, with the majority having a quality of
2 89 | 105,58 | 9396,50 sleep considered to be good, however it is suggested that the num-
Total | 179 ber of hours is still insufficient for the population studied.
FR 1 90 79,47 7152,50
2 89 100,65 | 8957.50 Jong, et al. (2012) [14], in his study, used variables such as
Total | 179 watching television and standing in front of the computer to study
ota
the relationship between sleep duration x childhood obesity. 4,072
Diver 1 90 88,54 7968,50 . .
children aged 4 to 13 years were evaluated, and it was found that
2 89 91,48 8141,50 there is a relationship between shorter sleep duration and excess
Total | 179 weight, and among the determinants of sleep duration were watch-
PSQ6 C1-QUALIDADE 1 90 92,74 8347,00 ing television during the meal, permission to having sweets with-
2 89 87,22 7763,00 out asking, and sleeping late, being stronger the association with
Total | 179 watching television and using the computer.
PSQC2 C2-LATENCIA 1 90 97,97 8817,00
2 89 81,94 7293,00 In recent years, several lines of research have been developed
Total | 179 that have deepened the understanding of the mechanisms regulat-
- ing energy balance, the genetic basis that occurs or not the patho-
PSQC3 C3-DURACAO 1 90 90,46 8141,50
logical accumulation of adipose tissue, as well as in the analysis of
2 89 89,53 7968,50 . . .
function, or endocrine dysfunction, of them [6].
Total | 179
PSQC4 C4-EFICIENCIA 1 90 89,32 8038,50 Overweight and obesity among children and adolescents are
2 89 90,69 8071,50 probably the result of complex interactions between genes, life-
Total | 179 style behaviors, eating habits and socioeconomic factors [15].
PSQCS5 C5-DISTUR- 1 90 87,63 7886,50 Among several risk factors already mentioned for obesity, atten-
BIOS 2 89 92,40 8223,50 tion has now been paid to inadequate and poor quality sleep in
Total | 179 children and adolescents [7], and this habit can be a risk factor.
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The reduction in sleep duration has been associated with the
development of cardiovascular diseases in adults, however the ef-
fects of areduction in sleep duration on heart health in children are

still poorly understood [16].

According to studies, children up to 6 years of age who have
short sleep during childhood (sleeping <10 h/night), have a higher
risk of developing overweight or obesity compared to children who

sleep = 11 h/night [8], confirming data of the present study:.

Another study, with a similar age group, carried out with 915
children aged 3 years or less found that sleep less than 12 hours is
associated with a higher body mass index (BMI), thus the duration
of daily sleep less than 12 hours in preschool children seems to be

arisk factor for overweight and obesity [17].

Von Kries., et al. (2002) [18], evaluated the relationship between
sleep duration and adiposity in children aged 5 to 6 years in the re-
gion of Bavaria (Germany). A total of 6,862 children participated
in the study. The prevalence of obesity decreased with increasing
sleep duration. The authors concluded that sleep duration corre-
lated with obesity in children, which appears to be independent of

other risk factors for obesity.

Meng., et al. (2012) [7] carried out a study with 6,576 school-
aged children from urban areas of China, where the body mass in-
dex (BMI), body fat percentage and sleep habits were compared.
It was found that the average sleep duration was 9.7 hours with a
decreasing trend over the years, with children who sleptless than 9
hours a night at a higher risk of overweight, obesity and abdominal
obesity, and that the duration of sleep was negatively associated
with BMI, however there was no relationship between sleep dura-

tion and body fat.

Archbold,, et al. (2012) [16] carried out a study with 334 chil-
dren, following them for a period of 5 years. The author found that
the average hours of sleep was 8 hours, decreasing to 7 hours at
the end of 5 years, and there was also a relationship between the
increase in BMI and reduction in hours of sleep, however the most
significant result was the relationship between o sleep less and in-
crease levels of systolic blood pressure and diastolic blood pres-

sure.

Chaput, Brunet and Tremblay (2006) [19] analyzed 422 school-
aged children and found overweight and obesity of 20% and 24%
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in boys and girls, respectively. The authors found that there was
a relationship between poor sleep and overweight and obesity in
children, with children with 12-13 h of sleep as a reference, the
odds ratio was 1.42 for those with 10.5-11, 5 h of sleep and 3.45 for
those with 8-10 h of sleep.

The data found in the present study confirmed what was previ-
ously mentioned and in other studies [15,20]. However, the average
age of the children surveyed is lower than the average age of most
studies, so more research is needed for a more accurate compari-
son. Studies also show that sleep brings endocrine and metabolic
changes [8]. Leptin and ghrelin are hormones that contribute to
the regulation of the central intake. Leptin, a hormone released by
adipocytes, provides information on the amount of energy and reg-
ulates the hypothalamus [21,22], is released during sleep and has
the function of preventing sleep disturbance by the root of hunger
[23]. Ghrelin, on the other hand, escapes in the stomach, stimulates
appetite and gastric emptying, its levels tend to rise with fasting

and during sleep [24].

Studies show adults in a sleep restriction have a decrease in

leptin levels and an increase in ghrelin levels [25,26].

However, in this study there was no dosage of these hormones
due to the high custom of the exam and, also, to the age of the chil-
dren, limiting the study, due to a survey to parents about whether

they would authorize invasive exams in their children.

A study in adults, that eating habits were different between
those who sleep little and those who sleep a long sleep, such fed
a nutritionally poor diet, with greater consumption of sweets and

less intake of fruits and vegetables [27].

Another study found that shorter sleep duration (<8 hours/
day) was associated with a relative increase in fat-derived caloric
intake and a decrease in carbohydrate calorie intake, and was also
associated with a probability 2, 1 times higher per day of consump-

tion 475 or more kcal of snacks [10].

There are surveys that sleep restriction contributes to peripher-
al insulin sensitivity in adults with Type 1 Diabetes Melitus. Studies
also show that healthy adults and adolescents have their glucose

metabolism altered when they have poor quality sleep [9].
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A systematic review and meta-analysis of 10 studies in adults, a
consistent and unambiguous pattern of an increased risk for devel-
oping type 2 diabetes at both ends of the sleep duration distribu-
tion and with qualitative sleep disorders. The risk varies between
28% in people who reported normal sleep of less than 5-6 h/night

and 84% in those with difficulties in maintaining sleep.

In this study, there was no assessment of children’s blood glu-
cose due to the difficulty of parents’ acceptance of adherence to

this type of research.

Conclusion

In this study there was no relationship between eating habits
and quality of sleep, however there is still a great lack of research
on the subject, making it a limitation for comparing results, most

studies are children over the age of six teenagers.

The study had two points of limitations. The first, that the
Food Frequency Questionnaire (FFQ) has been the method most
commonly used in epidemiological studies due to its reliability
and relative validity, practicality and speed of application and low
cost, however there may have been a bias in the participants when
reporting higher consumption of more socially accepted foods and
less consumption for less socially accepted foods, another reason
would be the difficulty of those responsible for the individuals
studied in remembering the foods consumed and the portion
sizes, considering that the children stay full time in school and eat
at least 4 meals in the period, as reported in other studies. The
second is about the non-dosage of the hormones leptin and ghre-
lin, and also of glucose, because such tests become too expensive
for researchers to pay for, requiring the help of some guarantor
organ, and also due to the difficulty in authorizing parents to col-

lect them the blood sample for the exam.

Finally, it is concluded that in the study there was a relation-
ship between the hours of sleep and the rate of overweight and
obesity in the sample, however there was no relationship between

eating habits and sleep duration.
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