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Intake of stimulant foods is associated with
development of parasomnias in children

Ingestao de alimentos estimulantes esta associada ao desenvolvimento de parassonias
em criancas

Fabiana Ruotolo, Lucila B. F. Prado, Vanessa R. Ferreira, Gilmar F. Prado, Luciane B. C. Carvalho

ABSTRACT

Objective: To verify if nighttime feeding habits can influence parasomnia in children. Method: Seven private and four public Elementary
Schools took partin the study. Atotal of 595 Sleep Disturbance Scale for Children were distributed to the parents of children aged from 7 to 8
years. Data of dietary recall, starting time to school, physical activity,and nutritional status were studied. Results: Of the 226 questionnaires
completed, 92 (41%) reported parasomnia. Girls had 2.3 times more the chance to parasomnia than boys. Children who consumed stimulant
foods had 2.6 times more chance to have parasomnia than those of children who consumed non-stimulant foods. There were no difference
between parasomnia and no-parasomnia groups in food type (p = 0.78) or timing of last meal before bedtime (p = 0.50). Conclusion: Our
findings suggest that intake of stimulant foods is associated with development of parasomnia in children.
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RESUMO

Objetivo: Verificar se habitos de alimentacao noturna influenciam parassonias em criancas. Método: Sete escolas privadas e quatro
publicas, de Ensino Fundamental, fizeram parte do estudo. Um total de 595 Escalas de Distirbio do Sono para Criancas foram distribuidas
para os pais de criancas entre 7 e 8 anos. Dados de recordatério alimentar, periodo escolar, atividade fisica e estado nutricional foram
estudados. Resultados: Dos 226 questionarios preenchidos, 92 (41%) relataram presenca de parassonias. Meninas tiveram 2,3 vezes mais
chance de parassonias e criancas que consumiram alimentos estimulantes tiveram 2,6 vezes mais chance de parassonias em relacao
aquelas que consumiram alimentos nao estimulantes. Nao houve diferenca entre os grupos em relacédo ao tipo de alimento (p = 0,78) ou
horario da Gltima refeicédo antes deir paraa cama (p = 0,50). Conclusdo: Nossos achados sugerem que a ingestdo de alimentos estimulantes
esta associada com o desenvolvimento de parassonias em criangas.

Palavra-chave: criancas, sono, parassonias, alimentacéo estimulante, habitos alimentares.

The current lifestyle of children and adolescents, im-
mersed in modern communication and entertainment tech-
nologies, has shortened sleep duration and led to modifica-
tions in dietary habits, with unfavorable impacts on health'?.

Quantitative reductions in sleep are associated with
metabolic and nutritional derangements, and evidence
suggests that individuals who sleep less are more likely to
become obese®***. The type and timing of meals influence
metabolite levels, substrate use, and hormone production®.
Sleep deprivation is particularly harmful to growing chil-
dren and adolescents. Inadequate sleep habits affect cog-

nitive and physical performance”®?

, induce daytime sleepi-
ness, alter mood, and lead to an increased predisposition to

systemic disease!®!".

Children are particularly affected by parasomnia,
undesirable physical phenomena or experiences that oc-
cur while sleeping, while falling asleep, or on arousal
Parasomnia may be associated with familial factors, use of
certain drugs, auditory stimulus in the sleep environment,
and obstructive sleep apnea syndrome™".

Around 2 years of age, a genetic predisposition to sleep
state dissociation and activation in sleep of subcortical
Central Pattern Generators (CPGs), may trigger patterns of ab-
normal motor behavior that are characterized as confusional
arousals, sleep terrors, or sleep walking. Down regulation of
descending cortical to subcortical inhibitory projections that
have GABAergic properties or a relative deficiency of seroto-
nergic inhibition at the level of the spinal cord may play a key
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role in disinhibiting brainstem or spinal cord CPGs, the con-
sequence of which is NREM parasomnias'.

Research on dietary habits and their association with pa-
rasomnia is scarce, but studies have shown a negative effect
of caffeinated beverages on sleep, including reductions in to-
tal sleep duration, prolonged sleep latency, and changes in
the duration of “light” and “deep” sleep*®.

Within this context, the objective of this study was to as-
certain whether nighttime feeding habits can influence sleep,
and especially parasomnia, in children.

METHOD

Population and setting

This was a cross-sectional, observational study. The lead
investigator contacted 40 Elementary Schools (18 public,
22 private). Of these, seven private and four public schools
accepted to take part in the study. The sample size was
calculated at 225 (5% sampling error, 95% confidence in-
terval), for a 17% prevalence of parasomnia in the pediatric
population'’. The study project was approved by the Research
Ethics Committee. Thelegal guardians of all children involved
in the study signed the Consent Form for participation.

Procedures

A total of 595 questionnaires were distributed to the
parents and legal guardians of children aged from 7 to 8 years
(second and third grades). Of these, 398 were completed
directly in the presence of the interviewer or at home and then
returned to the lead investigator. Overall, 226 questionnaires
were deemed valid and included (female subjects were

ultimately more prevalent, at 52%) (Table 1); 172 were
excluded due to incorrect data, presence of chronic or acute
illness, neurological disease, or use of medication.

Sleep questionnaire

Children were administered the Sleep Disturbance
Scale for Children - SDSC (adapted to and validated for the
Brazilian population) and classified as presence or absence
of parasomnia'®*°.

The SDSC is a 26-item questionnaire designed to assess
symptoms of sleep disorders, sleep breathing disorder — SBD
(score > 7), difficulty initiating and maintaining sleep - DIMS
(score > 22), disorders of arousal - DA (score > 12), sleep-
wake transition disorder — SWTD (score > 24), disorder
of excessive somnolence - DES (score > 20), and sleep
hyperhydrosis — SHY (score > 8). Parasomnia was defined by
the presence of manifestations indicative of these conditions
at least once a week The items used for detection of
parasomnia were (as described in the original SDSC): 1) “The
child startles or jerks parts of the body while falling asleep”;
2) “The child shows repetitive actions such as rocking or
head banging while falling asleep’; 3) “The child experiences
vivid dream-like scenes while falling asleep”; 4) “The child
has frequent twitching or jerking of legs while asleep or often
changes position during the night or kicks the covers off the
bed”; 5) “You have observed the child sleepwalking”; 6) “You
have observed the child talking in his/her sleep”; 7) “The child
grinds teeth during sleep”; 8) “Ihe child wakes from sleep
screaming or confused so that you cannot seem to get through
to him/her”; and 9) “The child has nightmares which he/she
doesn't remember the next day”.

Table 1. Demographic data of children with or without parasomnias.

Total No parasomnia n (%) Parasomnia n (%) P
226 134 (59) 92 (41)
Girls 116 (51.3) 69 (51.5) 47 (52)
Boys 110 (48.7) 65 (48.5) 45 (48) 0.94
Starting time to school 222 (98) 133 (99) 89 (97)
Morning 107 (48) 71(53) 36 (40) 0.21
Afternoon 98 (44) 56 (42) 42 (47)
Full-Time 13 (6) 6 (4.5) 7 (8)
Intermediate 4(2) 0(0) 4 (4.5)
Ethnicity 218 129(59.2) 89 (40.8)
caucasian 201(92) 123(95.3) 78(87.6) 0.24
afro-Brazilian 17 (7.8) 6(4.7) 11(12.4)
BMI 182 (80) 107(58.8) 75 (41.2)
Low BMI for age 10 (5) 9(11) (1) 0.9
Adequate BMI for age 99 (54) 56 (55) 43 (53)
Overweight 44.(24) 23 (53.3) 21(47.7)
Obesity 29 (16) 19(23) 10(10)
Physical activity 224(99) 132(98.5) 92 (100)
Yes 154 (69) 97 (73) 57 (62) 0.09
No 70(31) 35(26) 35(38)

BMI : body mass index.
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Dietary recall

A dietary recall was conducted with the objective of
characterizing nighttime feeding habits (both regarding
the type of food consumed and the timing of meals before
bedtime) and collecting data on ethnicity and academic
activities (class schedule).

The dietary recall survey took into account the type of
food (solids only, fluids only, both solids and fluids) consumed
before bedtime. All foods and beverages were classified as
stimulant (coffee, mate or black tea, chocolate milk, cocoa,
and caffeinated soft drinks, including guarana and cola) or
non-stimulant.

The type and quantity of each food consumed was re-
corded, and foods were classified into groups as follows:
carbohydrates, fats, proteins, or a balanced meal (contain-
ing one food from each of the aforementioned groups). When
subjects consumed both solids and fluids during the same
meal, this intake was classified under a mixed food group.

Two categories were defined for timing of nighttime
meals, using 1-hour cutoffs: between 6 p.m. and midnight or
after midnight.

Starting time to school

Starting time to school is defined as morning (7:30 a.m. to
12 p.m.), afternoon (1 p.m. to 5:30 p.m.), full-time (8 a.m.to 5
p-m.) or intermediate (11 a.m. to 3 p.m.).

Physical activity and nutritional status

The study questionnaire also included items designed to
collect data on physical activity, weight and height, so as to
enable calculation of nutritional status in accordance with
World Health Organization (WHO) body mass index (BMI)
growth charts®.

Statistical analysis

The Chi-square Test was used for comparison of databetween
the parasomnia and non-parasomnia groups for the following
independent categorical variables: sex, ethnicity, starting time
to school (morning, afternoon, intermediate, or full-time as
defined above), BMI (low BMI-for-age, adequate BMI-for-age,
overweight, or obese), and physical activity (yes/no), as well as
for the following diet-related categorical variables: bedtime,
timing of last meal before bedtime, food type (solids, fluids, or
both), and food class (stimulant or non-stimulant), taking sex
into account. Logistic Regression was performed for presence or
absence of the dichotomous variable presence of parasomnia.
The significance level was set at p < 0.05.

RESULTS

Of the 226 questionnaires completed, 92 (41%) reported
presence of DA or SWTD at least once weekly, thus establishing
a diagnosis of parasomnia.
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The presence of parasomnia was not associated with
gender (p = 0.24), ethnicity (p = 0.24), starting time to school
(p = 0.21), or BMI (p = 0.9; Table 1). Children who engaged in
physical activity were more likely to experience parasomnia
(62%) than those who were not physically active (38%; p = 0.09).

There were no differences between the parasomnia and
no-parasomnia groups in terms of food type (solids, fluids, or
both) (p = 0.78) or timing of last meal before bedtime (p = 0.50;
Table 2). Of the children who experienced parasomnia, 45%
consumed stimulant foods, whereas 55% did not (p = 0.04).
The most commonly consumed stimulant food was choco-
late milk, followed by soft drinks.

Analysis of the timing of the last meal before bedtime and
bedtime itself showed that children who had dinner later (at
10 p.m.) had a tendency (p = 0.06) to be more likely to go to
bed later (at midnight).

An adjusted logistic regression model was constructed
with the variables gender (p = 0.02), BMI (p = 0.16), and
type of stimulant food (p = 0.008; Table 3). Girls had 2.3
times more the chance to parasomnia than boys. Children
who consumed stimulant foods had 2.6 times more chance
to have parasomnia than those of children who consumed
non-stimulant foods.

DISCUSSION

The odds of parasomnia in children who consumed
stimulant foods or beverages were 2.6 greater the chance of
children who consumed non-stimulant foods.

Table 2. Type and time of intake food of children with or
without parasomnias.

No parasomnias Parasomnias

n (%) n (%) P
Total 134 (59.3) 92 (40.7)
226
Timing of last meal before 224 92
bed time
6 p.mto 6:59 p.m 15(7) 8(8.7) 0.50
7 p.mto 7:59 p.m 51(23) (22)
8 p.mto 8:59 p.m 67 (30) 7(29)
9p.mto9:59 p.m 53 (24) 18(W9 5)
10 p.mt010:59 p.m 29 (13) 5(16)
11 p.mto 11:59 p.m 8 (3.5) 3(3)
after0Oa.m 1(0.4) 101.0)
Types of food 201 89
solid food 43(21) 21(23.6) 0.78
Fluid food 5(2.5) 2(2)
Both solid and fluid food 153 (76) 66 (74)
Food 203 94
stimulants 75(37) 42 (45) 0.04
no stimulants 128 (63) 52 (565)




Table 3. Logistic regression of parasomnias related to gender, BMI, and stimulants food.

Variables in the Equation

95%Cl for OR

B SE Wald df P. OR
Lower Upper
Step 222 Sex1 .832 .366 5171 1 .023 2.299 1122 4711
BMIO -20.768 15724.201 .000 1 .999 .000 .000
Stim 970 374 6.721 1 .010 2.638 1.267 5.494
Constant -1.073 317 11.432 1 .001 342

Sex1: girls; BMI: body mass index; BMI 0: adequate for age; Stim: children consumed stimulants food; B: measure of variables in equation; SE: sampling error;

df: degree of freedom; OR: odds ratio; Cl: confidence interval.

The most prevalent stimulant foods reported in our sam-
ple were chocolate milk and carbonated soft drinks, both of
which contain caffeine.

Caffeine is present in many foods, including coffee
beans, tea leaves, chocolate, cocoa beans, cola, nuts, and
guarana berries, and it is often added to beverages and, to
a lesser extent, to drug formulations. Approximately 80% of
the general population consumes or has consumed caffeine
at some point?.

The stimulant effects of caffeine are not due to direct
actions on the central nervous system, but to indirect
stimulation byinducing blockade of another neuromodulator,
adenosine, which usually exerts a calming effect on brain
and spinal cord neurons®. Caffeine increases the amount
of adrenaline and noradrenaline secreted by the adrenal
medulla®® and increases central noradrenaline synthesis
and turnover in the cerebral cortex, consequently exerting a
stimulatory effect and boosting wakefulness®.

In a US. study, 41% of school-aged children were found
to consume at least one caffeinated beverage per day. These
children reported sleeping 20 minutes fewer than children
who did not consume caffeine. Furthermore, caffeine was
not associated with sleep latency, but rather with total
sleep duration®.

Another study found an association between wake-up
time in adolescents and a tendency toward intake of
caffeinated beverages and fast food, as well as a decreased
intake of dairy products. Adolescents who retired to bed
earlier led healthier lifestyles™.

We were unable to find any studies on the potential asso-
ciation between nighttime feeding habits and parasomnia, but
a study of adolescents found that those who slept < 8 hours
obtained a higher proportion of their energy intake from fat

and a lower proportion from carbohydrates as compared with
those who slept 8 hours a day on average. Furthermore, snacks
tended to account for > 475 kcal of their daily energy intake,
with an even greater prevalence among girls”.

Studies of healthy men and women have reported major
associations between decreased sleep quantity, dietary patterns,
and risk of obesity.

In a study of 27,983 women, those who slept 10 hours or
longer were found to have inadequate dietary patterns, simi-
lar to those of subjects who slept < 6 h”.

This association was also observed in a sample of 3304
young Japanese women: those who slept later tended to
have their meals later, skip meals more often, not eat for
longer, and eat while watching television, not only at break-
fast but also at lunch and dinner®.

The main limitation of this study was the use of
questionnaires completed by the parents or guardians
of participants. Despite the widespread popularity of
this method, it can fail to provide the most accurate
information, as most parents work outside the home and
may be unaware of their childrens true dietary habits.
Furthermore, parents and children slept in different rooms
in the majority of cases, which precludes close observation
of sleep patterns and feeding. Finally, it is possible that
parents may have failed to perceive all but the most marked
parasomnia, as milder phenomena would not have roused
them from sleep.

Our findings suggest that intake of stimulant foods is
associated with development of parasomnias in children.
Nevertheless, emotional and psychological aspects involving
family dynamics and academic life should be considered in
the pathogenesis of parasomnia, and might even prompt
changes in dietary habits.
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