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Abstract

Objectives: Analyze gender and age differences in sleep habits in a sample of adolescents.
Design: A cross-sectional study.

Setting: Public schools of Viseu, Portugal.

Participants: Sample consisted of 7534 students, aged 11-20 years (mean age: 14.96 + 1.81
years; 53.6% girls).

Measurements: Data was collected using a self-administered questionnaire, answered in class
and consists of questions to assess insomnia (DSM-1V criteria), sleep patterns, socio-demograph-
ic and daily habit variables.

Results: Mean sleep duration in this sample was 8.02 + 1.13 h. Age interfered with sleep dura-
tion that decreased with the increasing of age, from 8.45 + 1.14 h among 11/12 years old to
7.37 £ 1.04 h for ages > 17 years old. Insomnia and symptoms of insomnia were associated with
gender and with increasing of age. Nearly 80% of students reported daytime tiredness, 66.7%
sleepiness during the day; 56.1% during classes and 47.6% reported waking up with headaches,
all variables more prevalent among girls and older adolescents.

Conclusions: The sleep problems and variables related to sleep have become more frequent
among girls and with increasing age. We recommend that the promotion of sleep hygiene and
prevention of the consequences should be encouraged in adolescents and their families, espe-
cially among the female gender and older adolescents.
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Introduction

Sleep is a vital indicator of overall health and well-being. It
plays a key role in the physical, behavioral, emotional and
cognitive development, particularly in children and adoles-
cents." Regardless of the adolescents need to sleep recom-
mended for maintaining a good health and well-being, a
high number do not accomplish the main recommendations.
According to the National Sleep Foundation, the recom-
mended sleeping h by age groups, including children and
adolescents, are: 6-13 years = 9-11 h of sleep; 14-17 years =
8-10 h of sleep; 18-25 years = 7 to 9 h of sleep.? Presently,
scientific evidence demonstrates that the sleep duration of
children and adolescents has been decreasing. Research
demonstrates also that approximately 45% and 85% of 6th-
12th grade students report sleeping less than the recom-
mended h during school nights.?

Sleeping well is an essential right of the baby. It is an im-
portant period of the life cycle, considered primary in the
adoption of lifestyles and behavioral patterns that deter-
mine the current and future health. The physical, cognitive,
social and emotional changes that take place during adoles-
cence can have a significant impact, not only in behavior
but also in sleep patterns. Biological mechanisms such as
delayed sleep phase in adolescents; social and contextual
factors —such as school h, going out at night, the transition
to adulthood— are reasons that the sleep duration in adoles-
cents is architected during these periods. An abnormal sleep
duration, such as too much sleep or too little sleep —in-
volves changes in physical and mental health, including dia-
betes, hypertension, hypercholesterolemia, obesity,
depression, substance use, among others.*” Unfortunately,
many students have lifestyles that do not correspond to
good sleep patterns. Factors such as puberty, social behav-
ior, educational level, gender, age and reduced parental
control over sleep habits all contribute to irregular patterns
and insufficient sleep.?

Scientific evidence has shown that the sleep problems and
disturbances are associated with gender and age.®" Al-
though the evidence is not consensual, the majority states
that the problems and sleep disorders (insomnia, dissatis-
faction with sleep, insufficient sleep, sleep phase delay syn-
drome, among others) are more frequent among females
and increases with age.®'"'2 A study conducted in France
revealed that 15.8% of the population presented insomnia,
19.3% women and 11.9% men." Another study, conducted
with students of the 3rd cycle and secondary schools of the
district of Viseu, Portugal, revealed that the prevalence of
insomnia and other sleep problems was higher among fe-
males and adolescents aged > 16 years.' Studies on sleep
habits in adolescents have shown that adolescents have the
habit of going to bed late at night and always get up at the
same time due to the school requirements and timetables
(delayed sleep phase syndrome); to sleep less h and conse-
quently presenting excessive daytime sleepiness.'>"” In con-
trast to gender differences, differences of ages in sleep
patterns and sleep disorders have been mentioned in scien-
tific studies with adolescents. Girls and older adolescents go
to bed later in the night, wake up earlier and, therefore,
sleep fewer h per night than boys and younger adolescents.
During the period from primary school to adolescence, the
bedtime delays and sleep length decreased with the in-

crease of age.® Another study conducted in Portugal showed
that, in average, the adolescents reported that during the
week, would go to bed at 22.18 + 1.47 h, would get up at
7.15 £ 0.35 h; with a duration of sleep, on average, 8.04
1.13 h on weeknights.'” The same study revealed that sleep
problems are more common among girls and with increasing
age, especially insomnia and insufficient sleep. Girls report-
ed going to bed later and getting up earlier; have greater
feeling of sleepiness during the day."” Comparisons with
other countries show similar patterns of decreased sleep
durations with increasing age among adolescents. In Ger-
many, a study of adolescents aged 12 to 18 revealed that, in
average, sleep duration during the week amounted to 4.08 +
0.89 h; sleep duration on school days decreased from an
average 8.64 + 0.83 h for the age category 12-13 years to
7.83 £ 0.72 h for students above 16 years and 91.6% of all
students slept less than 9.2 h per night during the week."

Insomnia is a condition of poor quality of sleep: such as,
for example, trouble falling asleep, waking up early or feel-
ing unrested after a full night’s sleep. A study in California
found that adolescent girls reported lower mean sleep dura-
tion than boys and sleep duration showed age-related
trends, with decrease among the adolescent period from
8.5 h per night at age 13 to 7.3 h at the age of 18."°

This study aimed to analyze the sleep patterns among stu-
dents aged 11-20 years (2nd and 3rd cycles and secondary
public schools of the district of Viseu, Portugal) by age and
gender.

Material and methods

An observational cross-sectional study was conducted with
students of publics schools of the district of Viseu, Portugal.
Afinal sample of 7534 students (53.6% female gender), aged
11-20 years, from the 5th to the 12th grades was obtained.
On average, students had 14.96 + 1.81 years; the majority
(63.6%) lived in rural areas and for assessing the parental
education level, 11.8% had < 4th years; 29.1% between 4-6
years; 47.4% between the 7-12 years and 11.7% of parents
had a higher educational level. Students completed a self-
administered questionnaire describing their sleep problems
and patterns, along with sociodemographic information and
daily activities. Study design (Fig. 1) by self-administered
questionnaire answered in the classroom.

Insomnia was assessed based on the presence of insomnia
symptoms as defined by the Diagnostic and Statistical Manu-
al of Mental Disorders IV criteria (difficulty in falling asleep,
or frequent arousals with difficulty getting back to sleep, or
early morning awakening and not being able to fall asleep
again, or non-restoring sleep; these items refer to the previ-
ous month and with a frequency of at least three times per
week) associated with daytime impairment. To assess sleep
patterns questions regarding sleep duration on weeknights
(bedtime and wake up time, average sleep length per
night), the constancy of sleep habits and sleep onset laten-
cy were answered by the participants. A sleep length of at
least 9 h (= 9 h) per night was considered “adequate sleep”,
between 8 and 9 h was considered “acceptable sleep” and <
8 h “insufficient sleep”. The analysis and processing of data
was accomplished using the Statistical Package for the So-
cial Sciences version 23 (SPSS 23.0). Prevalences were ex-
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Gender and age differences in the sleep habits: a cross-sectional study
in adolescents, n = 7534

Total = 19 050 students from the 5th to
12th grade attending public secondary
schools

[ Self-applied questionnaire ]

Distributed = 9732 Collected = 8181

[ Analysis all questionnaires ]

Adolescents younger
than 11 or older than
20 years of age = 47

Unfilled forms = 600

Total = 7534 questionnaires

Figure 1 Study design.

pressed in proportions, with the application of the
respective 95% confidence interval (95%Cl).

Results

Overall, 20.6% (95%Cl, 19.3-21.7%) of the sample reported
at least one insomnia symptom occurring at least three
nights/week. The prevalence was higher among girls in
comparison with boys (24.4% vs.15.4%; P < .0001) and in-
creased with age (P = .002). Difficulty maintaining sleep at
least three nights/week was the most prevalent symptom.
Prevalence of difficulty initiating sleep (DIS) was 8.8%; early
morning awakening (EMA) and difficulty in falling asleep
again 7.7%; difficulty maintaining sleep (DMS) 15.9% and
non-restorative sleep (NRS) 5.6%.

DSM-1V diagnoses insomnia disorder was found in 11.1%
(95%Cl, 10.1-12.0%) of the sample; higher among females
(14.5% vs. 6.3%; P < .001) and increases with age (11-12
years 7.4%; 13-14 years 10.7%, 15-16 years 10.5% and > 17
years 13.6%; P = .004).

On average, the adolescents’ overall sleep duration was
8.02 + 1.13 h, with no differences for gender (boys 8.03 =
1.17 h vs. girls 8.02 + 1.10 h; P = .98). Average sleep dura-
tion decreased across adolescence from 8.45 + 1.14 h of

sleep per night at age group 11-12 years; 8.22 + 1.15 h at
ages 13-14 years; 7.50 + 1.06 h at 15-16 years and 7.37 +
1.04 h at > 17 years (P < .001).

The percentage of individuals reporting short sleep dura-
tion, fewer than 8 h per night, was 30.1%, the percentage of
individuals reporting long sleep duration, longer than 9 h
per night, was 29.9% and “acceptable sleep”, between 8
and 9 h, was 39.9%.

On average adolescents take 21 min to fall asleep; 40.9%
of adolescents reported that almost every night lies at the
same time; 13.0% of adolescents reported that “almost ev-
ery night” and 16.0% “every night” needed sleep more.

No gender differences in sleep duration during the week-
days were found, however, the duration of sleep decreases
with age in both genders (Table 1). For sleep problems, the
only difference detected among genders and that increases
with age (higher among girls) was related with insomnia
symptoms; difficulty initiating sleep; early-morning awaken-
ing, non-restoration sleep; daytime tiredness; sleepiness
during daytime and in during classes and awaking with
headaches.

Discussion

Sleep is a primary condition for the development of activi-
ties on a daily basis and is essential for the health and well-
being of individuals, families and communities. Good sleep
habits among children and adolescents are essential for
their physical, cognitive, psychological development, and
also for their quality of life and school performance. Pro-
found changes in the sleep-wake regulation that occur in
adolescence contribute to insufficient sleep, sleepiness day-
time and others sleep disorders such as insomnia in adoles-
cents with negative impacts on mood, concentration, school
performance and quality of life.?° Studies have shown that
physiological and pathological states are affected by the cir-
cadian rhythm, related with sleep disorders such as insom-
nia symptoms (difficulty falling asleep, non-restorative
sleep, early morning awakening) shortened sleep duration,
sleepiness, anxiety, tiredness and irritability.?"?2 Therefore,
bad sleeping habits lead to diverse and serious consequenc-
es in adolescent and family life. The main sleep problems
have been documented as more prevalent among women
and older adolescents - the women report considerably
more sleep problems than men and and in adolescents in-
creases with age.

In our study, the average sleep duration was 8 h and the
duration decreased during time, but with no significant dif-
ferences between genders. Girls had more complaints re-
lated to sleep, more symptoms of insomnia, daytime
tiredness, daytime and during classes sleepiness. The re-
sult is similar to those reported in other studies of school-
aged children and adolescents, and most studies have
reported differences between sleep duration and gen-
der.%1.12.1423 A study in California found that sleep duration
among adolescents decreased with age, with reductions in
adolescents over the period of 8.5 h per night at age 13,
for 7.3 h at the age of 18; males slept significantly longer
than females in adolescence (7.8 h vs. 7.6 h, respective-
ly)." In Germany, a study of adolescents aged 12 to 18,
mentioned that, in average, sleep duration during the
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Table 1 Sleep variables and sleep problems by age group and gender, during weekdays
Age group Gender
11-12 13-14 15-16 >17 P Boys (3410) Girls (3944) P
Sleep variables
Sleep duration (hours) 8.45+1.14 8.22 +1.15 7.50+1.06 7.37+1.04 < .001 8.03+£1.17 8.02 +1.10 .98
Good sleep quality (%) 39.0 31.6 20.3 17.4 < .0001 32.9 18.2 < .0001
Sleep problems (%)
Insufficient sleep (< 8 h) 13.4 19.4 35.4 43.8 < .0001 30.4 29.9 .89
Insomnia symptoms 17.3 20.3 19.0 24.1 .002 15.4 24.4 < .0001
Had difficulty initiating 7.0 8.4 8.8 10.2 .04 6.2 11.0 < .0001
sleep
Had difficulty 11.3 14.3 15.2 21.4 < .0001 15.5 16.3 .35
maintaining sleep
Had Early morning 5.6 8.1 6.7 9.4 .01 6.6 8.6 .008
awakening and difficulty
getting back to sleep
Non-restorative sleep 3.4 4.6 5.5 7.8 < .0001 3.8 7.1 < .0001
Daytime tiredness 67.4 70.0 80.2 85.6 < .0001 71.4 81.9 < .0001
Daytime sleepiness 44.1 55.0 74.2 80.6 < .0001 58.7 73.6 < .0001
Sleepiness during 33.5 45.7 62.6 70.8 < .0001 50.4 61.0 < .0001
classes
Awaking with headaches 40.5 42.4 49.3 54.9 < .0001 35.4 58.1 < .0001

week amounted to 8.04 + 0.89 h; sleep duration on school
days decreased from an average 8.64 + 0.83 h for the age
category 12-13 years to 7.83 + 0.72 h for students above 16
years and 91.6% of all students slept less than 9.2 h per
night during the week." Another Spanish study showed a
difference in sleep duration between boys and girls and
varied with age among the most older adolescents.?* How-
ever, in other studies, the gender differences in sleep be-
haviors were either not significant? or in the opposite
direction.?

The health and adolescent welfare are important con-
cerns for companies and should be made constant efforts
to reduce risk behaviors. Promote a healthy development
of adolescents is an investment that all companies must
implement. Adolescents spend a lot of time in school to
get along with peers - constituting the school a perfect
setting for promoting sleep hygiene, behaving bad sleep
habits as an emerging public health problem. Childhood
and adolescence are periods of the life cycle considered
fundamental in adopting lifestyles and behavior patterns
that affect health and currently the school curricula do
not include sleep education. The integration of sleep ed-
ucation, at least sometime during the education cycle,
will help students to adjust their sleep/wake cycles. Ac-
cording to the World Association of Sleep Medicine:
“Whereas, sleepiness and sleeplessness constitute a
global epidemic that threatens health and quality of
life; oh whereas, much can be done to prevent and treat
sleepiness and sleeplessness; whereas, professional and
public awareness are the firsts steps to action; we here-
by DECLARE that the disorders of sleep are preventable
and treatable medical conditions in every country of the
world.””

Limitations to take into account when interpreting our re-
sults include self-report data, which may be subject to re-

call bias; and there were other variables related to sleep
that have not been studied.

Conclusions

We found significant differences between gender and age and
analyzed sleep problems. There are gender differences in in-
somnia, insomnia symptoms, sleep quality and age differ-
ences in sleep problems (sleep duration, insomnia symptoms,
daytime tiredness, headache upon awakening and sleepiness
during classes and during daytime). The boys refer having
better quality of sleep. The importance of sleep hygiene is
observed, and most people know that the acquisition of a
good night’s sleep is essential for health and well-being, how-
ever, there are few individuals, especially children and ado-
lescents, with parental control, who really do meet the
recommended sleeping h and put sleep on their daily priori-
ties. It is necessary to promote good health habits to improve
the health of adolescents. According with the slogan for
World Sleep Day 2016 “Good Sleep is a Reachable Dream”.
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What we known about the theme

— In Portugal, sleep problems are very prevalent and
may cause serious consequences.

— Schools should be the perfect settings for planning
and implementing sleep hygiene measures, espe-
cially among peers.

— Children and adolescents with poor sleep habits
have a higher risk for having sleep and health prob-
lems during adulthood with consequences in their
current and future health.

What we get out the study

— The study demonstrates the magnitude of the prob-
lem of sleep patterns among adolescents.

— The study leads to knowledge about patterns and
sleep problems in Portuguese adolescents, essential
for the planning of strategies directed for sleep hy-
giene. We found a high prevalence of specific sleep
problems in female adolescents that increase with
age.

— Sleep and sleep hygiene measures are not covered
in the school curricula - the integration of sleep
education, at least sometime during the education
cycle would be critical.
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