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Abstract Epidemiologic studies have shown that insomnia is
the most prevalent sleep disorder at all ages, associated with
sociodemographic and environmental factors and lifestyle. The
aim of this studywas to quantify the prevalence of insomnia and
analyze its determinants among Portuguese adolescents. In a
cross-sectional study, we evaluated 6,919 students from the 7th
to the 12th grade from 26 secondary schools, during 2012. Data
were collected using a self-administered questionnaire.
Insomnia was defined based on the Diagnostic and Statistical
Manual of Mental Disorders IV criteria. Prevalences were
expressed in proportions with 95 % confidence intervals (CI),
and the magnitude of association between variables was de-
tailed using odds ratio (OR). The prevalence of symptoms of
insomnia was 21.4 %, and the prevalence of insomnia was
8.3 %. After adjustment for gender and age, insomnia was
associated with female gender (adjusted OR=1.82; CI 95 %:
1.56–2.13), age ≥16 years (adjusted OR=1.17; CI 95 %: 1.01–
1.35), coffee and alcohol consumption (adjusted OR=1.40; CI
95 %: 1.20–1.63 and adjusted OR=1.21; CI 95 %: 1.03–1.41,
respectively), and depressive symptoms (adjusted OR=3.59; CI
95 %: 3.04–4.24). Conclusions: The high prevalence of insom-
nia in our sample of Portuguese adolescents confirms findings
from epidemiologic studies that have shown insomnia to affect
from 4.4 to 13.4 % of adolescents. The main risk factors for
insomnia among these adolescents are gender (female), age
(≥16 years), depression, and coffee and alcohol consumption,
which is also in concordance with those in the literature.

Keywords Adolescents . Epidemiology . Insomnia . Risk
factors

Abbreviations
BDI-II Beck Depression Inventory for adolescents
CI Confidence interval
DSM-IV Diagnostic and Statistical Manual

of Mental Disorders IV
OR Odds ratio

Introduction

Sleep disorders represent an important public health problem.
They affect people of different ages, including children and
adolescents, with severe consequences for both the individual
and society. Several epidemiologic studies have highlighted
insomnia as the most prevalent sleep disorder among adoles-
cents [11, 13, 26] affecting from 4.4 to 13.4 % of adolescents
[5, 22].

One of the reasons for the variability of the prevalence of
insomnia in different community studies—besides different
methods and samples—is the fact that the most frequently
used criteria for the diagnosis of insomnia (DSM-IV,
International Classification of Sleep Disorders, International
Classification of Diseases-10) do not establish adequate
quantitative criteria for the diagnosis of insomnia [15],
and a significant amount of individuals with sleep disor-
ders do not fit those classifications [19]. Nevertheless,
most studies define insomnia according to the DSM-IV
criteria (1994), which have not been changed in the 2000
revision (DSM-IV-TR) [1].

Insomnia in adolescents is associated with demographic and
psychosocial factors. Regarding demographic determinants,
studies showed higher prevalences of insomnia in girls [9, 11,
16] and older adolescents [16]. Lower parental scholarship
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[11], stress, and poor health status [16] have been described as
psychosocial factors.

Insomnia is also associated with lifestyle habits such as
the consumption of coffee and alcohol, smoking, lack of
physical activity, and unhealthy diet [13, 16, 24]. Similarly,
cultural routines comprising a very early start of classes,
increased distance from home to school, and extracurricular
and social activities are responsible for less sleep hours and
altered sleep hygiene [7, 11, 16, 24].

Since the study by Ford and Kamerow [6], it is known
that there is an association between insomnia and psy-
chiatric disorders in adults. For adolescents, the same
predictive association between insomnia and psychiatric
manifestations has been established in several investiga-
tions [10, 21, 23, 25]. Very recently, a prospective study
found that insomnia represented a twofold increase in the
risk for major depression and that major depression and
depressive symptoms also increased the risk of insomnia
[22].

Considering that there is still a need for more studies
on insomnia among adolescents and based on the fact
that, thus far, this matter has not been the subject of
comprehensive research in Portugal, the aim of this study
is to determine the prevalence of insomnia and its risk
factors among Portuguese adolescents.

Methods

In a cross-sectional study that took place during the year
2012, we evaluated a sample composed of students from 26
public secondary schools, chosen using convenience and
random criteria. This sample was designed to be represen-
tative of the population of the district of Viseu, with students
of both genders aged 12 to 18, from rural and urban settings.
All students from the 7th to 12th grade were included.

The questionnaires were approved by the Ethics
Committee of our institution, by the appropriate governmen-
tal review board, and by the directive and pedagogic assem-
blies of each school. Of 9,237 questionnaires distributed, we
collected 7,581 (82.1 %). We excluded from analysis all
questionnaires from adolescents younger than 12 or older
than 18 years of age (211) and unfilled forms (451). Data
from a total of 6,919 questionnaires were analyzed.

Data-gathering tool

The questionnaire was composed of a brief introduction,
explaining the purpose of the study and asking for the
student’s cooperation, followed by sets of questions aiming
at sociodemographic characterization, evaluation of insom-
nia and adolescent’s lifestyle, and ending with the Beck
Depression Inventory for adolescents (BDI-II) [2] validated

for the Portuguese population [27] to evaluate depressive
symptoms.

Insomnia was assessed based on the presence of insom-
nia symptoms as defined by the DSM-IV criteria (that is,
difficulty in falling asleep, or frequent arousals with diffi-
culty getting back to sleep, or early awakening and not
being able to fall asleep again, or non-restoring sleep; these
items refer to the previous month and with a frequency of at
least three times per week) associated with daytime impair-
ment. The questions used to acquire information on insom-
nia and its symptoms are listed in Table 1.

Socioeconomic status was determined by parents’ educa-
tional level and the crowding index, which was obtained by
dividing the household by the number of rooms (bedrooms plus
living rooms). The crowding index was classified into three
groups (<1.0 persons per room; 1.0 persons per room; >1.0
persons per room) and increasing values meant a lower socio-
economic status.

For depressive symptoms, we used the BDI-II, consisting
of 21 items. Each item presents four to seven sentences from
which the adolescent selects the one that best describes his
feelings in “the last 2 weeks.” Results in each item vary from
0 (low) to 3 (high), and the total score can amount from
0 (minimum) to 63 (maximum). Studies have established 13
as the cutoff value of the following global classification: 0–13,
“minimum” depressive symptoms; 14–19, “light”; 20–28,
“moderate”; and above 29, “serious or severe” depressive
symptoms [4].

Sample characterization

The characteristics of the study population are shown in
Table 2. The overall sample consisted of 6,919 adolescents,
in which 3,668 (53.2 %) are of the female gender. The
largest percentage of adolescents was 16 years old
(19.1 %) and attended the tenth grade (19.8 %). Most
parents (45.4 %) had a 7th to 12th grade education, and a
large majority was married/common law marriage (83.9 %).
In regard to residence area, 63.6 % of adolescents lived in a
village. Crowding index distribution was <1.0 for 70.3 % of
adolescents.

Statistical analysis

The analysis and processing of data were done using the
Statistical Package for the Social Sciences version 20 (SPSS
20). Prevalences were expressed in percentages, with the
respective 95 % confidence interval (CI 95 %). To evaluate
if the presence of insomnia depended on independent vari-
ables, we used the chi-square test. The magnitude of the
association between risk factors and insomnia was calculat-
ed based on crude and adjusted odds ratio (OR) for gender
and age using a logistic regression (Method: Enter).
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Table 2 Sociodemographic
characteristics of the sample Female Male Total

Number Percentage Number Percentage Number Percentage
3,668 53.2 3,231 46.8 6,899 100.0

Age (years)

12 372 10.2 340 10.6 712 10.4

13 540 14.8 482 15.0 1,022 14.9

14 553 15.2 515 16.0 1,068 15.6

15 621 17.1 579 18.0 1,200 17.5

16 687 18.9 621 19.3 1,308 19.1

17 642 17.6 460 14.3 1,102 16.1

18 227 6.2 222 6.9 449 6.5

Grade

7th 538 14.7 560 17.4 1,098 15.9

8th 575 15.7 539 16.7 1,114 16.2

9th 595 16.3 578 17.9 1,173 17.0

10th 710 19.4 650 20.1 1,360 19.8

11th 702 19.2 543 16.8 1,245 18.1

12th 539 14.7 357 11.1 896 13.0

Parents’ marital status

Single 105 2.9 127 4.0 232 3.4

Married/common law 3,042 83.6 2,677 84.2 5,719 83.9

Separated/divorced/widow 491 13.5 376 11.8 867 12.7

Parents’ educational level

0–4 456 12.8 382 12.2 838 12.5

5–6 1,066 30.0 955 30.6 2,021 30.2

7–12 1,627 45.7 1,409 45.1 3,036 45.4

>12 410 11.5 378 12.1 788 11.8

Residence area

Village 2,321 63.8 2,017 63.3 4,338 63.6

Town 911 25.0 783 24.6 1,694 24.8

City 406 11.2 384 12.1 790 11.6

Crowding index

<1.0 2,446 68.6 2,268 72.3 4,714 70.3

1.0 700 19.6 550 17.5 1,250 18.6

>1,0 420 11.8 321 10.2 741 11.1

Table 1 Questions used to assess the presence of insomnia

Symptom type Questionsa

Difficulty initiating sleep (DIS) In the last month, did you have difficulty falling asleep at night?

Difficulty maintaining sleep (DMS) In the last month, did you wake up during the night and have difficulty
getting back to sleep?

Early morning awakening and difficulty
getting back to sleep (EMA)

In the last month, did you wake up too early in the morning and have difficulty
getting back to sleep?

Non-restorative sleep (NRS) In the last month, did you feel your sleep to be restless, shoddy, or superficial?

Impairment / daily life consequences In the last month, did you wake up tired?

In the last month, did you feel sleepy during the day?

In the last month, did you feel sleepy during classes?

a Each question had four possible answers: never; less than once per week; one to two times per week; and at least three times per week
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Results

Prevalences of insomnia and its symptoms as defined by
DSM-IV are shown in Table 3.

In the whole sample, the prevalence of symptoms of
insomnia in the preceding month was 21.4 %, higher among
the female gender (25.6 versus 15.8 %, p<0.01).

The prevalence of individual insomnia symptoms was the
following: difficulty initiating sleep (DIS) 8.9 %; early
morning awakening (EMA) and difficulty in falling asleep
again 8.2 %; difficulty maintaining sleep (DMS) 6.1 %;
and non-restorative sleep (NRS) 5.6 %. The prevalence
of insomnia symptoms and dissatisfaction with one’s
sleep was 9.9 %. All prevalences were higher in female
adolescents (p<0.01).

Overall, 8.3 % of the sample reported at least one insom-
nia symptom with daily life consequences, a complaint that
was again higher in girls (10.1 versus 5.9 %, p<0.01).

Insomnia symptoms were significantly associated with
gender, age, parents’ educational level, residence area, cof-
fee consumption, alcohol consumption, nightlife, and de-
pressive symptomatology (Table 4). The risk of presenting
symptoms of insomnia was higher among adolescents of the
female gender (OR=1.83; CI 95 %: 1.56–2.13), adolescents
above 16 (OR=1.18; CI 95 %: 1.02–1.37), adolescents
whose parents had lower scholarship, and those who resided
in urban areas (OR=1.35; CI 95 %: 1.08–1.68).

There was also an association between insomnia and
coffee consumption (OR=1.38; CI 95 %: 1.19–1.60), alco-
hol consumption (OR=1.20; CI 95 %: 1.03–1.38), and
nightlife (OR=1.27; CI 95 %: 1.00–1.62).

The prevalence of depressive symptomatology was
22.7 %, and adolescents with depressive symptoms had a
much higher risk of experiencing insomnia symptoms
(OR=3.84; CI 95 %: 3.26–4.52).

We did not find a significant statistical association be-
tween insomnia symptoms and crowding index, hours of
television per day, television viewing in the bedroom, and
some daily habits such as smoking and sports practice.

After adjustment for gender and age, we verified that
female gender (adjusted OR=1.82; CI 95 %: 1.56–2.13) and
age ≥16 years (adjusted OR=1.17; CI 95 %: 1.01–1.35) were
associated with insomnia symptoms in adolescents. The same
was true for coffee consumption (adjusted OR=1.40; CI 95%:
1.20–1.63), alcohol consumption (adjustedOR=1.21; CI 95%:
1.03–1.41), and depressive symptoms (adjusted OR=3.59;
CI 95 %: 3.04–4.24).

Discussion

Insomnia is becoming an increasingly prevalent public
health issue afflicting adolescents [7]. For epidemiological
purposes, it is essential to have an internationally accepted
definition. In community studies, the definition of insomnia
based on the DSM-IV criteria is frequently used.

The importance of insomnia as a health problem among
adolescents can be ascertained when compared with the pre-
vailing diseases and risk factors during adolescence. Our
investigation shows a prevalence of insomnia symptoms of
21.4 %. In comparison, the report “Health, United States,
2011” refers that 20.7 % of adolescents 10–17 experienced
hay fever or respiratory allergy (2008–2012), 19 % of high
school seniors were cigarette smokers (2010), 18.4 % of
adolescents 12–19 were obese (2009–2010), 16.2 % of boys
and girls 6–19 had untreated dental caries (2007–2008),
11.4 % of adolescents 10–17 were diagnosed with attention
deficit hyperactivity disorder (2008–2012), and 10.9 % of
adolescents 10–17 suffered from asthma [18]. The same report
states that “the percentage of children who did not get enough
sleep nightly increased from 25 to 28 %” [18]. In Europe,
the “2011 ESPAD Report—Substance Use Among
Students in 36 European Countries” states that 29 % of
Portuguese adolescents reported smoking in the previous
30 days and 52 % reported consumption of alcohol [8].
Concerning the use of drugs and medications, 9 % of
adolescent had used marijuana or hashish in the last
30 days, 8 % had experienced other illicit drugs during

Table 3 Prevalence of insomnia and insomnia symptoms

Female Male Total

Number Percentage Number Percentage p value Number Percentage

Insomnia symptoms 625 25.6 289 15.8 <0.01 914 21.4

Difficulty initiating sleep (DIS) 409 11.2 200 6.3 <0.01 609 8.9

Difficulty maintaining sleep (DMS) 238 8.1 74 3.4 <0.01 312 6.1

Early morning awakening (EMA) 249 9.2 149 7.0 <0.01 398 8.2

Non-restorative sleep (NRS) 266 7.3 120 3.8 <0.01 386 5.6

Insomnia symptoms and dissatisfaction with sleep 294 12.0 126 9.0 <0.01 420 9.9

Insomnia (symptoms with daily life consequences) 247 10.1 106 5.9 <0.01 353 8.3
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their lifetime, and 7 % used tranquilizers or sedatives without
prescription [8].

The disparity in the prevalence of insomnia symptoms
(21.4 %) and insomnia (8.3 %) is concurrent with that found
in other reports and highlights the need for accurate use of
insomnia criteria [5]. The comparison of the prevalence of
individual insomnia symptoms to that reported in other studies
is impaired by the fact that there are few investigations with
comparable study populations. A study covering a similar
sample (12–18 years) with a prevalence of insomnia symptoms
of 16.9 % revealed that the prevalence of DIS was 10.8 %;
DMS, 6.3 %; and EMA, 2.1 % [16]. Another study with
102,451 youths (7th–12th grade) disclosed a prevalence of
insomnia of 23.5 %; DIS, 14.8 %; DMS, 11.3 %; and EMA,
5.5 % [13]. There is no evidence that these differences in the
prevalence of different symptoms of insomnia have any clinical
or other significance.

There are conflicting data in the literature as to the risk
factors for insomnia. Nevertheless, despite investigations
with dissimilar conclusions [13], the evidence indicates that
insomnia is increased in girls [3, 11, 16, 20]. Our results also
show that the prevalence of insomnia was higher in the
female gender (p<0.01), even after adjustment. This may
be of particular importance when planning strategies to
improve adolescents’ quality of sleep because special atten-
tion should be given to girls.

Insomnia and age also appear to be linked epidemio-
logically. Studies show different cutoff values, but older
children or adolescents have higher prevalences of in-
somnia [3, 16, 20]. In our sample, there was a statisti-
cally significant higher prevalence of insomnia in adoles-
cents aged ≥16 years, corroborating age as an important
risk factor for insomnia.

There are studies that confirm the association between
insomnia and socioeconomic status, physical activity, cof-
fee consumption, alcohol consumption, smoking, number
of hours per day watching television, bedtime, and diet
[12, 13, 16]. In our research, symptoms of insomnia were
significantly associated with parents’ educational level,
residence area, coffee consumption, alcohol consumption,
nightlife, and depressive symptoms. These associations
remained after adjustment for age and gender. On the
other hand, we found no statistically significant associa-
tion between insomnia symptoms and crowding index and
some lifestyle habits such as smoking, sports practice, the
number of hours per day watching television, and the
presence of television in the bedroom. The most surprising
result is the lack of association with smoking, in the light of
the stimulant effects of nicotine. This was, possibly, due to the
small amount of smokers in our sample (10 %, as compared to
29 % of Portuguese adolescents in the ESPAD report [8]) and
to the higher prevalence of male smokers (13.3 versus 7.2 %,
p<0.001) while insomnia symptoms were more prevalent in

Table 4 Factors associated with insomnia symptoms

Insomnia symptoms

Crude OR (CI 95 %) Adjusted ORa (CI 95 %)

Gender

Maleb 1 1

Female 1.83 (1.56–2.37) 1.82c (1.56–2.13)

Age

<16 yearsb 1 1

≥16 years 1.18 (1.02–1.37) 1.17d (1.01–1.35)

Parents’ educational level

0–4 yearsb 1 1

5–6 years 0.82 (0.65–1.04) 0.82 (0.64–1.05)

7–12 years 0.77 (0.61–0.96) 0.77 (0.61–0.97)

>12 years 0.62 (0.46–0.84) 0.64 (0.47–0.87)

Crowding index

≥1.0b 1 1

<1.0 0.94 (0.80–1.11) 0.95 (0.81–1.12)

Residence area

Ruralb 1 1

Urban 1.35 (1.08–1.68) 1.30 (1.04–1.63)

Sports practice

Nob 1 1

Yes 0.94 (0.81–1.09) 1.15 (0.99–1.35)

Smoking

Nob 1 1

Yes 1.16 (0.92–1.45) 1.22 (0.97–1.55)

Coffee consumption

Nob 1 1

Yes 1.38 (1.19–1.60) 1.40 (1.20–1.63)

Alcohol consumption

Nob 1 1

Yes 1.20 (1.03–1.38) 1.21 (1.03–1.41)

TV in room

Nob 1 1

Yes 0.95 (0.82–1.10) 1.00 (0.86–1.16)

Television viewing (hours per day)

<2 hb 1 1

≥2 h 0.98 (0.82–1.18) 0.99 (0.82–1.18)

Nightlife

Nob 1 1

Yes 1.27 (1.00–1.62) 1.21 (0.94–1.56)

Depressive symptoms

Nob 1 1

Yes 3.84 (3.26–4.52) 3.59 (3.04–4.24)

a Adjusted for gender and age
b Reference class
c Adjusted for age only
d Adjusted for gender only
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female adolescents. The absence of association with
hours per day watching television or the presence of
television in the bedroom may be a consequence of the
replacement of television by other technologies (mobile
phone, computer) [14, 17].

The strongest correlation elicited by the results of our
study was the association of insomnia and depressive
symptoms (adjusted OR=3.59; CI 95 %: 3.04–4.24),
reinforcing the conclusions obtained in other studies that
support the association between these two entities [10,
21–23]. Once more, this may be of special significance
when defining target populations for health-promoting
programs.

This study has some limitations, primarily the fact that
all information is based on self-reported symptoms
among adolescents. We did not obtain data from other
sources (explicitly parents) nor did we obtain any objec-
tive evidence on the adolescents’ sleep characteristics.
Also, the data-gathering tool does not allow us to distin-
guish primary insomnia from secondary or acute insom-
nia from chronic. Yet another limitation is the fact that
our exploration for impairment included only daytime
fatigue and sleepiness.

Conclusions

Insomnia is a very prevailing disorder among Portuguese
adolescents, with a prevalence of 8.3 % in the total
sample and a prevalence of 21.4 % for its symptoms.
This confirms findings from epidemiological studies that
have shown insomnia to affect from 4.4 to 13.4 % of
adolescents.

The prevalence of insomnia and each of its symptoms
was higher in the female sex (p<0.01). After adjustment
for gender and age, we found as risk factors for insom-
nia, female gender, age ≥16 years, parents’ educational
level, residence area, coffee consumption, alcohol con-
sumption, and depressive symptoms. The strongest risk
factor for insomnia was the presence of depressive
symptoms.

Based on these results, special attention should be given
to girls, older adolescents, and those with depressive symp-
toms when planning measures to reduce the prevalence of
insomnia. Similarly, distinctive consideration should be giv-
en to adolescents with modifiable lifestyles such as alcohol
and coffee consumption.
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