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ABSTRACT

Introduction: Sleep is essential for human beings, especially children. Insufficient sleep is linked 
to somatic and psychological problems. This study aims to describe nocturnal sleep patterns in 
children aged 7 to 13 years and investigate if  sex or weekdays influence sleep habits. It also analy-
ses factors associated with sleep length and the difference between sleep habits on weekends and 
weekdays. Methods: A retrospective cross-sectional study with questionnaires from children with 
sleep complaints referred to our service (December 2003 to June 2009) in Sao Paulo City, Brazil. 
Median of  sleep hours, time going to bed, waking up, and the difference in amount of  sleep during 
weekends and weekdays were calculated. A generalized linear model was used to find associations 
between covariates and a) sleep hours, and b) sleep weekend minus - weekdays. Results: We analy-
zed 577 children (median 9.5 y, 61% boys). Median bedtime was 22h. Median wake up time was 7h 
on weekdays and 9h on weekends. Median sleep duration was 9.5h during weekdays and 10h on 
weekends. The median difference in the amount of  sleep during weekends and weekdays was 0.5h 
(IQR=1.5). Shorter sleep duration was associated with age and school schedule. Higher difference 
weekend - weekdays was associated with older children, girls, and school schedule. Conclusion: 
Children 7 to 13 years usually sleep more on weekends. Age, morning and full-time classes are as-
sociated with shorter sleep duration on weekdays and higher weekend-weekdays; girls sleep more 
during weekends.
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INTRODUCTION
Sleep is essential for human beings, especially children, 

since its duration and quality is strongly associated with physi-
cal1,2 and psychological health3,4. Insufficient sleep may lead to 
behavioral problems5, obesity, and higher cardiovascular risk6. 
Sleep is also important for brain maturation7, learning8, and 
memory9.

Sleep duration in children varies with many factors: age, 
secular trends, daily habits, sex, social cultural factors, and dis-
eases, among others. Children usually sleep less with increasing 
age10,11. However, a meta-analysis evaluating sleep parameters 
from childhood to old age found that children and adolescents 
had different sleep durations depending on age only on school-
days. On non-school-days, sleep duration was the same from 
childhood to the end of  adolescence12. Daily habits can interfere 
with sleep duration as well. Shorter sleep duration in children is 
associated with watching television for 1.5 hours or more per 
day13. Social and cultural factors also play a role in sleep hab-
its: Chinese children went to bed later and woke up earlier than 
North-American school-aged children11. The American Acad-
emy of  Sleep Medicine has recommendations of  sleep hours 
according to age: for 6 to 12-year-old children they recommend 
9-12 hours of  sleep14.

Regarding diseases, some might enhance the amount of  
sleep (such as sleep disorders breathing, periodic leg movement, 
epilepsy, hypersomnia of  central origins, hypersomnia due to 
medications) while some might lead to insomnia (side effects 
of  medications, primary insomnia, restless leg syndrome, pain, 
asthma and other atopic diseases)15.

There are few studies evaluating the amount of  time 
children sleep in Brazil16-19. In order to explore this, we studied 
a population referred to polysomnography for a variety of  rea-
sons, but only included those with normal results. We consid-
ered that sleep time in children varies with age, sex, body mass 
index, and daily habits. The aims of  this study are: 1) in school 
age-children refered to PSG with suspected sleep disorders, 
describe nocturnal sleep duration, bedtime, and wake up time 
based on home-patterns (questionnaires’ answers), 2) investi-
gate the effect of  sex and weekdays on sleep habits, 3) and test 
the association between school schedules and sleep patterns.

METHODS
Study design

In a retrospective cross-sectional study, we investigated 
the sleep patterns of  school aged children with sleep complaints 
referred to a sleep center in Sao Paulo City, Brazil, due to pos-
sible sleep-related disorders.

Participants were children ≥ 7 and < 13 years-old, who 
underwent polysomnographic evaluation (PSG) at Instituto do 
Sono (São Paulo) between December 2003 and June 2009. Par-
ents filled in information about weight, height, sleep complaints 
(The Sleep Disturbance Scale for Children [SDSC])20, and sleep 
patterns (time going to bed and wake up time in weekdays and 
weekends) on the same night of  PSG. The SDSC is the standard 

procedure in our institution to guide technicians and sleep doc-
tors to analyze the PSG registry. It gives information about 6 
domains of  sleep (disorders of  initiating and maintaining sleep; 
sleep breathing disorders; disorders of  arousal/nightmares; 
sleep wake transitions disorders; disorders of  excessive som-
nolence; and sleep hyperhidrosis) and it is suitable for a great 
range of  children’s age. Each of  these domains have a normal 
range and the score is not calculated in our institution since the 
questionnaire’s purpose is to have a better knowledge of  the 
children’s sleep complaints. Information about the specific sleep 
complaint was taken from the doctor’s referral.

Inclusion and exclusion criteria
The inclusion criteria were: children whose parents gave 

permission to use the data for clinical research, undergoing a 
first evaluation in our institution and have completed the ques-
tionnaire regarding sleep hours. Exclusion criteria were: genetic 
syndromes associated with learning problems, visual or hearing 
disability, habitual snoring (> 3 times/week), an apnea-hypop-
nea index ≥ 1, periodic limb movement ≥ 5, elevated chin elec-
tromyogram activity (bruxism), and the presence of  any epilep-
tiform discharges in an electroencephalogram. We also applied the 
listwise approach for missing data.

Statistical methods
Nutritional status

Parents gave information on weight and height. Nutri-
tional status was defined using body mass index (BMI) for age, 
or, when the height was not available, by weight for age (W/A). 
The value available was used as the z-nutritional score. Epi-Info 
3.5.3. was used to calculate BMI or W/A z-scores. Z-scores < 
-2 were classified as malnutrition, ≥ -2 to ≤ +2 normal weight, 
and ≥ +2 obesity21.

Income
Income was analyzed as the household income defined 

by number of  minimum wage received by the family. During the 
period, the mean minimum wage was equivalent to ~U$ 150 / 
month22,23.

Covariates
The following variables were treated as covariates: age, 

sex, household income (< 2, 2 to 4, 5 to 10 or ≥ 11 times mini-
mum wage), school schedule (does not go to school, attends 
morning, afternoon or full-time classes), and nutritional z-score. 

Difference of  amount of  sleep during weekends and 
during weekdays (weekends - weekdays) was defined as the 
mean of  sleep hours during the weekend minus the mean of  the 
sleep hours during weekdays.

Data analysis
We used a listwise approach for missing data. Normality 

was tested with the Shapiro-Wilk test and since the data was not 
normally distributed, median and interquartile ranges were used 
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to describe continuous data. Wilcoxon and Mann-Whitney tests 
were used to compare medians while categorical variables were 
compared using the qui-squared test (χ2).

Sleep duration on weekdays and weekends were calcu-
lated for the whole sample and for boys and girls.

Associations between age, sex, household income, school 
schedule, and nutritional z-score were examined using a general-
ized linear model (GzLM) with sleep duration on weekdays as 
the outcome. The same approach was used with the difference 
between the sleep time during the weekend and weekday.

All statistical tests were two sided and a p value < 0.05 
was considered statistically significant.

To compare our results with those on the literature, we 
opt to compare our medians with the means of  the other studies 
giving the assumption that on normal distributions the median, 
mean, and mode are the same.

Ethical
We used questionnaires from families that agreed to 

share information for future research only. The study protocol 
was approved by Universidade Bandeirante Anhanguera Ethics 
Committee (# 855.755 November 03, 2014).

RESULTS
After applying the inclusion and exclusion criteria, we 

included 577 participants. Figure 1 shows the enrollment flow 
and the doctor’s referral. Missing data were due to non-answer 
to school schedule (172, [56%]), nutritional status (103, [34%]), 
and family income (78, [26%]).

Sociodemographic data are shown in Table 1. The pa-
tients’ median age was 9.5 years (IQR=3), 61% were boys, and 
2.2% obese.

Data regarding sleep duration, bedtime, waking up 
time on both weekdays and weekends, as well as sleep dif-
ference weekends - weekdays are shown in Table 2 and 
Figure 2. Boys and girl’s median bedtime was the same on 
weekends and weekdays (22:00h), and median wake up time 
was at 07:00h on weekdays. On weekends, boy’s median 
woke up time was 08:30h and girls was 09:00h (p<0.001). 
Median sleep duration was longer during weekends com-
pared to weekdays (10h vs. 9.5h, p<0.001). A difference 
in sleep weekend - weekdays more than 1.5h was found in 
105 girls (46%) and 105 boys (30%), χ2=7.17, p=0.007. The 
mean difference in sleep hours during weekends and week-
days divided by age is shown on Figure 3.

The most common sleep complaints were starks or jerks 
parts of  the body before sleeping (19%), grinds teeth (16.5%), 
and sleep talking13. Sleep complaints are described on Table 3.

In our sample, 46.3% of  the children slept less than rec-
ommended for their age (9-12 hours of  sleep for 6 to 12-year-
old children according to The American Academy of  Sleep 
Medicine)20. Sleep duration decreases in older children; no sex 
difference was observed. Bedtime past 22:00h was observed in 
171[30%] of  children.

For the GzLM, the Gamma distribution was chosen 
considering the non-normal distribution for sleep hours during 
the week (Akaike Information Criteria [AIC]Gamma=1864, AICLin-

ear=1867, AICTweedie=1863) and it was the best distribution con-

Figure 1. Enrollment flow. PSG = polysomnography, ADHD = Attention Deficit/Hyperactivity Disorder, AHI = apnea-hypopnea index, PLMI = periodic limb movement 
index, EEG = electroencephalography, EMG = electromyogram, * more than one condition is possible.
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n = 881 Median (P25 - P75)

Age (years) 9.5 (8.1 - 11.1)

Boys (%) 534 (60%)

BMI (n = 537) 18.3 (16 - 21.4)

BMI or W/A z-score (n = 778) 0 (-1.0 - 1.0)

BMI or W/A z-score > + 2 67 (7.6%)

Household income (minimum wage)*

    < 2 360 (41%)

    2 to 4 334 (38%)

    5 to 10 89 (10%)

    ≥ 11 20 (2%)

School schedule (%)

    Morning 282 (32%)

    Afternoon 264 (30%)

    Full-time 120 (14%)

    Does not go to school 43 (5%)

    Missing 172 (19%)

Table 1. Socio demographic data

BMI = body mass index, W/A = weight-for-age.* Minimum wage = ~U$ 150/ 
month.

Table 2. Bedtime, waking up time, sleep duration and sleep debt on weeknights, weekends for all patients and for boys and girls.

All Boys Girls

Bedtime

    Weeknight 22:00 (21:00 - 22:30)* 22:00 (21:00 - 22:07) 22:00 (21:00 - 22:50)

    Weekend 22:00 (21:00 - 23:00) 22:00 (21:00 - 23:00) 22:00 (21:00 - 23:00)

Time waking up

    Weeknight 7:00 (6:00 - 9:00)* 7:00 (6:00 - 8:30) 7:00 (6:00 - 9:00)

    Weekend 9:00 (8:00 - 10:00) 8:30 (8:00 - 9:30) 9:00 (8:00 - 10:00)*

Sleep duration (hours)

    Weeknight 9.5 (8.5- 10.5)* 9.5 (8.5 - 10.5) 9.5 (8.5 - 10.5)

    Weekend 10 (9.5 - 11) 10 (9.5 - 11) 10.5 (10 - 11)*

Sleep debt (hours) 0.5 (0 - 1.5) 0 (0 - 1.5) 1 (0 - 2)*
Sleep debt = median of  sleep duration on weekend - median of  sleep duration on weeknight. * p < .001 Data shown as Median (P25 - P75).

sidering the AIC for the difference in sleep during weekends and 
weekdays (AICGamma=799, AICLinear=1904, AICTweedie=1461). The 
GzLM showed that age (OR 0.99, 95%CI 0.99 - 1.00) and school 
schedule (morning OR 0.90, 95%CI 0.86 - 0.95, full-time OR 
0.94, 95%CI 0.89 - 0.99, reference: does not go to school) were 
associated with sleep duration during weekdays. Controlling for 
age, the effect of  it persists (Z=-7.56, p<0.001), but there is no 
interaction of  age and period of  study (Z=0.12, p=0.91). Higher 
amount of  sleep during weekends was associated with age (OR 
1.05, 95%CI 1.01 - 1.10), girls (OR 1.17, 95%CI 1.02 - 1.34), and 
school schedule (morning OR 1.67, 95%CI 1.14 - 2.43, full-time 
OR 1.81, 95%CI 1.22 – 2.67). Controlling for age, the effect of  it 
persists (Z=-8.57, p<0.001), but there is no interaction of  age 
and period of  study (Z=-0.13, p=0.90). GzLM for sleep hours 
during the week is shown on Table 4.

We found 33 children (6%) that does not go to school. 
While there are 8 children with 7 years old that might start 
school next year, we do not have information why these and 
other children ≥ 8 years old do not go to school.

DISCUSSION
In our study, according to sleep diary, children went to 

bed at the same median time on both weekdays and weekends 
(22:00h). However, the median woke up time was 7:00h on 
weekdays and 9:00h on weekends. Bedtime on weekdays was 
later compared to Australia24. Wake up time on weekdays was 
earlier than Spain25, later than USA26 and a previous Brazilian 
study16. However, in Australia, one study showed a later wake 
up time27 while another one showed a similar wake up time on 
weekdays for boys24. All these studies used sleep questionnaires 
(Multimedia Activity Recall for Children and Adults, Children’s 
Sleep Habits Questionnaire, not mentioned, SDSC, and sleep 
diary, respectively).

Children slept a median of  9.5 hours during weekdays 
and 10 hours during weekends. Longer sleep duration during 
weekends has been previously reported25,26. Sleep duration was 
similar to Australian24 and longer than children from USA26.

The difference in sleep during weekend - weekdays in 
our sample (30 minutes) was higher than in Japanese (16 min-
utes)28, Spanish (7 to 19 minutes)25 and Australian (16 minutes)24 
studies but less than a previous Brazilian study with children 
10-18 years old (mean sleep difference 0.91±1.67 h in public 
schools and 1.71±1.41 in private schools)17.

The American Academy of  Sleep Medicine (AASM) - 
with the endorsement of  the American Academy of  Pediatrics, 
the Sleep Research Society and the American Association of  
Sleep Technologists - recommends 9-12 hours of  sleep for chil-
dren 6-12 years old14. In our sample, almost half  of  children 
(46.3%) slept less than the amount recommended for their age.

Most children went to bed before 22h (70%) on week-
days and 50% also follow this pattern on weekends. In our sam-
ple, we did not find a sex difference, but a Finnish study with 
children aged 9.4-13 years showed more boys sleeping after 22h 
(10% of  boys and 5% of  girls on weekdays and 66% of  boys 
and 53% of  girls on weekends)29. A bedtime after 22h has been 
linked to a higher BMI z-score, overweight and obesity, inde-
pendent of  age, sex, household income, geographical remote-
ness, and sleep duration in a previous study30. Both studies also 
used sleep questionnaires.
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Table 3. Sleep habits and daytime complaints All.

All Boys Girls

Sleeps after 22h on weeknights 264 (30%) 160 (30%) 104 (30%)

Sleeps after 22h on weekend 453 (51.4%) 278 (52.1%) 175 (50.4%)

Sleepiness 77 (8.7%) 36 (6.7%) 41 (11.8%)*

Sleep in inappropriate situations 50 (5.7%) 31 (5.8%) 19 (5.5%)

Sleep at school (≥ 3 times / week) 30 (3.4%) 21 (3.9%) 9 (2.6%)

Learning problems 370 (42%) 248 (46.4%) 122 (35.2%)†

* p = .01, † p < .01.

In line with previous studies, sex differences were noted: 
girls need to compensate more sleep during the weekend (they 
sleep 30 minutes more on weekends)18,25. Girls also had higher 
sleepiness complaint (11.8% vs. 6.7% of  boys, p=0.01). A study 
with adolescents (15 to 20 years old) did not find differences in 
sleep length in boys and girls, but girls complained more about 
a higher need of  sleep during the week31. This subjective sleepi-
ness could explain the higher difference in sleep duration during 
weekends and weekdays observed in our study. All studies used 
sleep questionnaires.

As in previous studies, shorter sleep duration was associ-
ated with age and morning and full time classes10,11,17,18. Higher 
difference sleep weekends - weekdays was seen in older children, 
girls, and those attending morning or full time classes17,24,25,28. 
Canet25 found that this sleep difference increases in 9-10 year-
olds, but decrease in 11-12 year-olds25. Woman tend to com-
plain more about their quality of  sleep across the lifespan even 
though they have better objective sleep measurements than 
men32. However, there are data on the literature showing that 
boys, older age, weekends and low socioeconomic status are as-
sociated with shorter time in bed for children33.

Figure 2. Mean hours of  sleep during weekdays, weekends and the mean of  (5.weekdays + 2.weekends)/7.

Figure 3. Mean difference in hours from hours of  sleep during weekends - weekdays according to age.
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Table 4. Generalized Linear Model with sleep hours during the week as outcome. z-BMI = z-score body mass index, MV = minimum wage.

95% Confidence Interval

Parameter B PR Lower Upper

Constant 2.4 10.5 9.7 11.3

Age 0.0 1.0 1.0 1.0

Male 0.0 1.0 1.0 1.0

z-BMI 0.0 1.0 1.0 1.0

Study schedule

(ref: do not go to school)

    Afternoon 0.0 1.0 1.0 1.1

    Morning -0.1 0.9 0.9 0.9

    Full time -0.1 0.9 0.9 1.0

Family income

(ref: < 2 MW)

    2 to 4 0.0 1.0 1.0 1.0

    5 to 10 0.0 1.0 1.0 1.1

    ≥ 11 0.0 1.0 1.0 1.1

This study’s strength is the inclusion of  children with-
out objective sleep problems (habitual snoring, obstructive sleep 
apnea, periodic limb movements increase or bruxism register); 
however, the study has some limitations: it is a cross-sectional 
study not a cohort study; children were refered to a Sleep Center 
due to a variety of  sleep complaints; parents usually overesti-
mated sleep duration34; we do not calculate the questionnaire 
score in our institution, anthropometric data were reported by 
parents; we do not have objective home sleep measurements 
such as actigraphy, and missing data were 14.7%. As we used a 
questionnaire and not a sleep diary, the bedtime and waketime 
has to be seen as mean for each child and not the actual time 
they go to bed or wake up. We use the questionnaire in this pa-
per as it is used in our institution: to guide us knowing the sleep 
complaints and not as an instrument with clear cutoff  points.

Another limitation is the sample analyzed is from ten 
years ago when new technologies that impact children’s sleep 
such as on-demand videos, internet videos, and conversations 
apps were not available. However, this could lead us to a bet-
ter understanding of  the impact of  this technologies when we 
compared this sample to a newer one.

CONCLUSION
Median bedtime in São Paulo for children 7 to 13 years old 

was 22h, for woke up 7h on weekdays. On weekends, boys woke up 
at 08:30h and girls at 9:00h. Shorter sleep duration was associated 
with age and morning or full-time classes, while higher difference 
in sleep during weekends - weekdays was associated with older age, 
girls, and morning or full-time classes. In our study, 46.3% of  the 
children slept less than the 9-12h suggested for 6 to 12-year-old chil-
dren by the AASM. Sleep schedule interferes with sleep patterns, as 
children who study in the morning or full time are more prone to 
sleep less. It is important to give information to parents and teachers 
about the recommended hours of  sleep for children of  different 
ages, and the consequences of  lack of  sleep, in order to improve the 
sleep quality of  school aged children.
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