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ABSTRACT

National surveys are relevant for the study of sleep epidemiology since they can provide
specific data about sleep in large dimension with important implications for the health
system. Thus, the aim of this study was to investigate the prevalence of sleep complaints
among the Brazilian population using a randomized cluster sample according to region and
socioeconomic class. For this, a 3-stage sampling technique was used to randomly select
Brazilian subjects of both genders older than 16 years. A total of 2017 subjects, from 132
different cities, were selected to estimate prevalence in the Brazilian population with a
sampling error of +2%. Questions about sleep complaints were administered face-to-face by
Instituto Datafolha interviewers on April 10 and 16, 2012. Data were expanded using a
weighted variable. The results showed that 76% of the study population suffers from at least
1 sleep complaint, indicating that approximately 108 million Brazilians may be affected by
sleep disorders. On average, each subject had 1.9 sleep problems with the most common
complaints being light and insufficient sleep, snoring, moving a lot during sleep, and
insomnia, which usually occurred more than 3 times per week. Low income was associated
with higher number of sleep complaints only in Northeast and Southeast regions. In
conclusion, this study showed a high prevalence of sleep complaints in a sample of the
Brazilian population, suggesting that sleep disorders may be markedly frequent in the
Brazilian population with a possible correlation with the socioeconomic situation of the
interviewed subjects.
© 2014 Brazilian Association of Sleep. Production and Hosting by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).

1. Introduction

domestic responsibilities, and current lifestyles [5]. In addi-
tion, sleep disorders are becoming more and more common,
resulting in a clinically significant impact on public health

Worldwide populations, especially those living in industria-
lized countries, experience sleep curtailment, which is
rapidly becoming a hallmark of modern society associated
with significant social, financial, and human cost [23].
Chronic sleep restriction is often related to the changes due
to modern life, such as work-related demands, social and

[15]. Ten percent of the American population is reported to
suffer from chronic sleep disorders with health and safety
consequences [32]. Similarly, over 3 decades, an increase in
sleep complaints such as snoring, insomnia, and bruxism has
been observed in the population of Sdo Paulo, the largest city
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in Brazil [35]. Snoring is the most prevalent complaint, with
increase of 20% in the last 2 decades [35].

National and epidemiological studies provide scientific
knowledge about sleep for the population as well as the devel-
opment of public health policies. In 2008, a national survey with
a sample of 2110 subjects from 150 different cities estimated the
prevalence of sleep disorders in the Brazilian population, indicat-
ing that 63% reported at least 1 sleep related complaint [6]. Brazil
in particular has experienced continuous changes in lifestyle and
environment recently, as the Brazilian economy develops and
the middle class increases within an underlying context of social
inequality, limited access to specialized support services, scarce
financial resources, and a lack of structural adaptations [9].

Thus, in order to clarify the health and social challenges
represented by the last 4 years on the sleep quality of the
Brazilian population, we investigated subjectively the preva-
lence of sleep complaints in a representative sample of Brazil.
We expect with this survey to understand how sleep com-
plaints are influenced by socioeconomic factors in order to
target high-risk groups for future interventions.

2. Material and methods
2.1.  Study design

This is an observational cross-sectional study. The sample
design was based on data from the 2010 Brazilian census,
considering the projected population for 2011 (142,448,650
inhabitants) (http://www.ibge.gov.brr), and following a 3-stage
cluster sampling technique described elsewhere [16]. First,
Federal Units were proportionally stratified by population and

city sizes. Then, cities were randomly selected as well as
the research points. After data collection through structured
interviews, checking in person (in situ) and by phone covered at
least 20% of each survey [6]. There was no incentive for the
subjects to participate in the study. This study was approved by
Ethical Committee of UNIFESP (Protocol number # 573181).

2.2. Participants

This study was part of a national survey which included other
topics besides sleep. Study questions about sleep complaints
were asked in face-to-face sessions by non-specialized inter-
viewers from Instituto Datafolha for all selected subjects on April
10 and 16, 2012. On these days, the interviewers went to the
participants' home selected in the study. Subjects older than 16
years old, representing both genders and all socioeconomic
classes according to the Brazilian Economic Classification Criteria
(CCEB) (http://www.abep.org/new/criterioBrasil.aspx), were selec-
ted to represent Brazilian population in the current study. A total
of 2017 subjects from 132 different cities were selected to
estimate Brazilian population characteristics with a sampling
error of +2%, considering a 95% confidence interval. For 0.5% or
lower estimates, zero was assumed. Frequencies lower than 30
were not enough for statistical analysis.

2.3. Questionnaires

Screening questions of a non-validated questionnaire were
asked about the presence of waking up with headache, kicking
legs, insufficient sleep, sleep talking, nocturia, insomnia,
excessive daytime sleepiness, breathing pauses, nightmares,
bruxism, snoring, moving a lot during sleep, somnambulism,

Q1

Q2 (If Q1=Yes)

Less

Yes 6T 1t02 | 2to3 | Once than Others.
week month i
Waking up with headache during the
night
Kicking legs

Insufficient sleep

Sleep talking

Urinary urgency (nocturia)

Insomnia

Excessive daytime sleepiness

Breathing pauses

Nightmares

Clenching or grinding teeth (bruxism)

Snoring

Moving a lot during sleep

Somnambulism

Light sleep

Sweating while sleeping

He (she) has not sleep problems

Fig. 1 - Questions about sleep complaints asked to all subjects: Q1. Do you have any of the following problems during sleep?
Do you have other problems during sleep that are not presented on this card? Q2. How frequent is this problem?
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light sleep, sweating while sleeping, or other complaints
during sleep. Answers were categorized in frequencies of
occurrence: >3 times a week, 1-2 times a week, 2-3 times a
month, once a month and less than once a month (Fig. 1). The
questions were focused to the present, but no time frame was
offered for the 15 sleep symptoms, representing the lifetime
prevalence.

2.4. Sleep complaint definitions

The definition used for presence of 1 or more sleep com-
plaints was based on the answer of the volunteer in the first
question (Q1, Fig. 1 - 15 sleep complaints asked), independent
of frequency of occurrence. The presence of any sleep
complaint was defined based on the occurrence of at least 1
positive answer for the 15 sleep complaints asked in the first
question (Q1).

2.5.  Statistical analysis

To guarantee the representativeness, the data were expanded
using a weighted variable based on population profiles of
gender, region and socioeconomic class considering the
census data from 2010. The weight was pre-specified based
on population profiles of the region (Center-West and North,
Northeast, South and Southeast), including small and metro-
politan cities, and socioeconomic class using Taylor's linear-
ization method. From the 2017 participants, 564 participants
did not know or refused to answer the question about their
family monthly income, leading to missing data for this
variable. To evaluate the statistical significance between
proportions, weighted 4 test was used. For analysis of total
sleep complaints according to gender, age, years of schooling,
family monthly income and socioeconomic class categories, a
T-test or one-way analysis of variance (ANOVA), followed by
Bonferroni's post hoc test when necessary, was used. To
understand the interactions between region and income on
sleep, two-way ANOVA was used for the total number of
sleep complaints, followed by Bonferroni's post hoc test.
Significance level was set at p<0.05. All analyzes were
performed using SPSS 20 (Chicago, IL, USA).

3. Results

A total of 2017 subjects were selected according to the Brazilian
regions: 16% from the Center-West and North, 29% from
Northeast, 41% from the Southeast and 14% from the South.
The mean age was 39 years (SD 17). Only 1 person refused to
answer the sleep questions and the response rate was 99.95%.
Thirty-nine percent of the study population was located in
metropolitan areas and 61% in smaller cities. The study
population from the 4 regions was homogeneous for age,
gender, occupational status, and years of schooling. However,
the Northeast and Center-West and North regions were asso-
ciated with lower family income (;?=94.4, df=9, p<0.0001) and
socioeconomic class (y*=144.5, df=6, p<0.0001). The South and
Southeast regions were associated with higher family income
and socioeconomic class. Significant association was found
between socioeconomic status and education level (y*=528.4,

df=4, p<0.0001). The sociodemographic characteristics of the
sample are represented in Table 1.

On average, each subject complained of 1.9 sleep symp-
toms. Sleep complaints were more frequent in women than
in men (Table 2). No significant differences were found in the
total number of sleep complaints according to years of
schooling, family monthly income, socioeconomic class and
occupational status. However, a region effect was observed in
the total number of sleep complaints (F31983=6.4, p<0.0001),
showing that in the South region, subjects complained less
than in Northeast (p<0.0001) and Southeast (p<0.05). The
number of sleep complaints significantly increased with age
(F41082=>5.1, p<0.0001). No subject reported any sleep com-
plaint other than those covered by the 15 items on the
questionnaire.

As observed in Table 3, 76% (95% CI: 73-79%) of subjects
had at least 1 sleep complaint. The most common sleep
complaints were light sleep (27%), snoring (25%), insufficient
sleep (23%), moving a lot during sleep (22%), and insomnia
(21%). The less frequent complaints were somnambulism
(1%), breathing pauses (3%), urinary urgency (5%), kicking
legs (6%), and bruxism (7%). Most sleep problems were
associated with insomnia, which in turn was significantly
associated with light and insufficient sleep, snoring and
nightmares. People who snored also complained about light
and insufficient sleep, moving a lot during sleep, excessive
daytime sleepiness and insomnia.

Table 1 - Sociodemographic characteristics of population

(N=2017). Percentages (95% CI) were expanded using a
weighted variable.

Variables % (95% CI) N
Gender

Male 48 (47.4-49.3) 974
Female 52 (50.7-52.6) 1043
Age (years)

16-24 22 (21.4-23.2) 447
25-34 24 (22.7-24.7) 477
35-44 19 (18.4-20.4) 389
45-59 21 (19.8-21.8) 420
60 or more 14 (13.2-14.8) 284
Years of schooling (years)

<8 41 (38.4-44.3) 843
8-12 50 (47.5-51.9) 991
>12 9 (7.5-10.7) 183
Family monthly income

<R$1244.00 40 (35.8-43.6) 637
R$1245.00-6220.00 48 (45-50.9) 756
>R$6220.00 5 (4.1-6.9) 86
Refused 7 (5.3-9.5) 110
Socioeconomic classes

Upper (A+B) 30 (26.0-33.2) 601
Middle (C) 52 (49-54.5) 1015
Lower (D+E) 19 (16.4-21.5) 401
Occupational status

Not working 31 (29.3-33.0) 627
Working 69 (67.0-70.7) 1390

CI: confidence interval.
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Table 2 - Number of sleep complaints in the population
(N=2017) according to gender, years of schooling, family

monthly income, socioeconomic class, occupation and
region.

Mean + SEM

Total (95% CI) 1.940.1 (1.8-2.1)

Age (years)

16-24 1.7+0.1
25-34 1.8+0.1
35-44 2.0+0.1
45-59 2.1+0.1%
60 or more 2.240.1%%
Gender

Male 1.8+0.1
Female 2.14+0.1%*
Years of schooling

<8 2.1+0.1
8-12 1.9+0.1
>12 1.7+0.1
Family monthly income

<R$1244.00 1.9+0.1
R$1245.00-6220.00 1.9+0.1
>R$6220.00 1.9+0.2
Refused 1.84+0.2
Socioeconomic class

Upper (A+B) 1.940.1
Middle (C) 1.9+40.1
Lower (D+E) 2.1+0.1
Occupation

Working 2.0+0.1
Not working 1.9+0.1
Region

Center-west and North 1.8+0.1
Northeast 2.1+0.1
Southeast 2.0+0.1
South 1.6+0.1%"

CI: confidence interval, SEM: standard error of mean.

* p<0.05 compared to 16-24 years of age or male gender;

# p<0.05 compared to 25-34 years of age or Northeast region;
* p<p<0.05 compared to the Southeast region.

Differences in gender were observed only for waking up
with headache (y*=30.6, df=2, p<0.0001), insomnia (;*=16.4,
df=8, p<0.05), bruxism (y*=6.4, df=2, p<0.05), excessive
daytime sleepiness (*=15.5, df=2, p<0.001), light sleep
(=148, df=2, p<0.0001) and snoring (y*=37.0, df=2,
p<0.0001). Except for snoring, all of these complaints were
more frequent in women. In general, the occurrence of sleep
complaints was higher in subjects aged 35-44 years compared
to the other age groups (y*=15.2, df=8, p<0.05). Sleep talking
(#=34.7, df=8, p<0.0001), excessive daytime sleepiness
(¥*=16.5, df=8, p<0.05), nightmares (y*=20.2, df=8, p<0.01)
and light sleep (y*=30.7, df=8, p <0.0001) were more common
in younger (16-24 years) subjects compared to the others.
Urinary urgency (y¥*=54.9, df=8, p<0.0001), insomnia
(r*=33.3, df=8, p<0.0001) and light sleep (y*=30.7, df=S8,
p<0.0001) were more observed in older subjects (more than
60 years) compared to the others. Breathing pauses (*=90.6,
df=8, p<0.0001) and snoring (y*=90.6, df=8, p<0.0001) were

ighted variable.
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Table 3 - Sleep complaints in the Brazilian population sample (N

25-34 (years) 35-44 (years) 45-59 (years) >60 (years)

16-24 (years)

Male Female

Total

80 (74.8-83.8)
10 (7.3-12.8)
4(24-6.1)

76 (71.3-81.4)

79 (74.3-82.5)
12 (8.3-15.5)
5.9 (3.8-9.1)

73 (67.8-77.0)
10 (7.7-13.5)
6 (3.6-8.4)

73 (67.8-77.6)
7 (4.4-9.6)
7 (4.8-9.9)

76 (72.4-79.2)
13 (10.7-15.4)"
6 (4.2-7.2)

76 (72.1-79.1)

6 (4.2-7.3)

76 (72.9-78.6)

Any sleep complaint

9 (5.8-12.7)
7 (4.1-10.5)
25 (20.1-30.9)

9 (7.9-11.0)

6 (4.7-7.1)
23 (21.1-25-8)

10 (0.8-11.8)

Waking up with headache

Kicking legs

6 (4.5-7.9)

25 (20.7-29.6)
6 (4.3-9.5)

27 (22.5-31.1)

7 (4.9-10.9)
4 (2.4-6.5)

20 (16.2-24.2)
12 (9.5-15.8)

3 (1.4-4.7)

22 (18.1-25.9)

25 (22.2-28.4)
11 (9.1-13.3)

22 (18.5-24.8)
9.2 (7.5-11.3)
4(2.9-5.7)

Insufficient sleep
Sleep talking

16 (12.7-19.5)°
3(1.4-4.8)

7 (4.5-10.3)
13 (9.7-18.0)’
30 (24.0-35.3)°

6 (4.0-9.6)

6 (4.7-8.0)

5 (0.6-6.5)
21 (19.2-23.4)
12 (10.4-13.8)

Urinary incontinence

Insomnia

24 (20.3-28.2)
10 (7.2-14.8)
5 (3.3-7.1)

24 (19.0-28.8)
11 (7.9-14.0)
4 (2.7-6.6)

18 (15.2-22.0)
10 (7.4-13.1)
2 (1.0-3.7)

15 (11.5-18.4)
16 (12.5-20.0)°

2 (0.9-3.5)

24 (21.7-26.8)"
14.8 (12.7-17.1)"

18 (15.6-20.9)
9 (7.1-11.5)

14 (10.4-17.9)
3 (1.4-5.5)

Excessive daytime sleepiness

Breathing pauses
Nightmares

Bruxism
Snoring

3 (2.3-4.4)
12.7 (10.5-15.3)

3 (2.0-4.3)
11 (8.7-13.5)
5 (3.9-6.9)

3 (24-3.9)
12 (10.1-13.8)

16 (12.5-19.4)
6 (3.7-8.9)

8 (5.2-11.1) 11 (8.0-14.6) 10 (6.9-14.2)
8 (5.7-11.3)

14 (10.3-17.6)
5 (3.5-7.1)

6 (3.7-9.4)
33 (26.7-38.9)
22 (17.3-27.0)
0.4 (0.1-2.8)

8 (5.8-11.4)

8 (6.3-9.8)"

7 (5.5-7.8)
25 (22.6-27)

34 (29.5-39.2)'
20 (15.9-24.6)
0.8 (0.2-2.4)

31 (26.2-35.8)
23 (18.4-27.2)

2 (0.8-3.4)

20 (16.5-24.7)
23 (18.7-26.9)

19 (16.2-21.9) 11 (7.9-13.8)
2 (1.0-3.5)

31 (27.6-34.5)"
22 (19.0-25.6)

1(0.5-1.8)

25 (20.9-29.1)
2 (1.24.5)

23 (20.0-25.4)

22 (19.9-25.0)

Moving a lot during sleep

Somnambulism

2 (1.2-2.8)

1 (1.0-2.0)
27 (24.3-30.0)

35 (28.7-42.0)

29 (24.9-34.3)
12 (9.4-16.2)

30 (25.7-35.6)
9 (6.6-12.6)

24 (20.0-28.2)
8 (5.9-11.5)

20 (16.4-24.3)

7 (4.7-10)

31 (27.3-34.4)"

9 (7.2-11.5)
0.1 (0.0-0.8)

23 (19.8-26.7)
9 (7.4-11.7)

Superficial sleep

10 (6.6-14.1)
0.4 (0.1-2.8)

9 (7.7-11.1)
0.1 (0-0.4)

Sweating while sleeping

No answer

* p<0.05 increased observed frequency compared to expected frequency;

# p<0.05 compared with the other gender.
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ing a we

2017). Percentages (95% CI) were expanded usi

classes (N

Socioeconomic classes

Family monthtly income

Years of schooling

Occupational status

Lower (D+E)

Middle (C)

< R$1244.00 R$1245.00-6220.00 >R$6221.00 Upper (A+B)

>12 years

8-12 years

<8 years

Not working

Working

74 (69.0-78.8)
13 (9.6-17.7)
6 (4.0-8.5)

76 (71.8-78.8)

8 (6.6-10.1)
6 (4.6-7.9)

78 (73.2-81.6)
9 (6.6-11.9)
5 (3.7-7.1)

85 (72.9-92.0)
11 (5.3-19.9)
5 (2.0-12.0)

75 (70.9-79.1)
9 (6.8-11.5)
6 (4.1-7.5)

72 (67.1-76.2)
11 (8.5-14.0)
6 (3.8-7.8)

77 (68.5-83.1)

8 (4.4-13.2)
4(1.9-7.9)

76 (72.0-79.3)

76 (72.1-79.2)
11 (8.7-13.9)

76 (73.0-79.4)

8 (6.8-10.0)
5.2 (4.0-6.6)

75 (70.7-78.6)
12 (9.0-15.3)

7 (5.2-9.3)

Any sleep complaint

8 (6.6-10.2)
6 (4.2-7.4)

Waking up with headache

Kicking legs

6 (4.6-8.5)
21 (17.9-24.6)
9 (6.7-11.2)

7 (5.4-9.9)s

22 (17.3-27.1)
11 (7.7-14.4)

22 (19.5-25.5)
10 (8.7-12.3)
5 (3.9-7.3)

26 (22.7-29.8)
9 (6.9-12.7)
3 (1.9-5.6)

24 (20.1-27.4)
11 (9.0-13.9)
4(26-5.7)

23 (19.2-27.7)
10 (7.5-12.4)
5 (3.5-7.3)

28 (21.6-35.1)
8 (4.9-12.6)
4 (2.2-86)

25 (21.6-27.6)
12 (9.7-14.2)

3 (2.4-47)

24 (21.2-26.8)

11 (8.9-12.6)
4 (2.7-4.9)

22 (19.0-25.9)
9 (7.1-11.5)

Insufficient sleep
Sleep talking

10 (5.7-17.2)
4 (1.2-10.3)

7 (5.0-10.9)%
25 (21.0-30.0)
12 (9.1-15.7)
4 (2.7-7.0)

8 (6.3-11.2)%

Urinary incontinence

Insomnia

20 (17.4-23.2)
13 (10.7-15.4)

3 (1.9-4.1)

21 (17.8-23.7)

10 (8.1-13.4)
3 (1.7-4.2)

13 (7.1-23.3)
9 (4.9-17.4)
3(0.6-9.7)

19 (15.8-22.3)

11 (8.6-13.2)
3 (1.9-4.1)

23 (19.3-26.9):

12 (9.7-15.8)
3 (1.5-4.3)

17 (13.0-22.0)
12 (7.6-18.3)
3 (14-7.0)

19 (16.0-21.6)
12 (10.2-14.5)
3 (1.9-4.0)

25 (22.2-28.5)%
12 (9.5-14.5)

3 (2.3-5.0)

20 (17.4-22.1)
12 (9.6-13.8)
3 (2.2-4.1)

25 (21.4-28.5)%
13 (10.5-16.0)
3 (2.0-4.9)

Excessive daytime sleepiness

Breathing pauses
Nightmares

Bruxism

Snoring

16 (11.8-20.8)%
3 (1.8-5.9)

12 (9.6-14.90

6 (4.4-7.5)

9 (6.7-12.0)

12 (5.8-22.8)

11 (8.2-13.3)
8 (6.5-10.5)

14 (10.8-17.0)
5 (3.6-6.9)

5 (2.4-9.2)

13 (10.2-15.3)
6 (5.0-8.2)

13 (10.1-15.4)
5 (3.8-7.0)

11 (9.2-13.9)

7 (5.5-8.2)

13 (10.1-16.2)
6 (4.5-8.6)

10 (7.9-12.7)s

13 (8.2-20.1)%

14 (9.6-19.0)
26 (20.2-33.4)

25 (20.3-30.4)
22 (17.2-27.3)

1(0.3-2.5)

23 (20.7-26.4)
23 (20.4-26.7)

2 (1.0-2.7)

27 (23.4-30.6)
21 (17.9-24.4)

1(0.7-2.6)

32 (22.3-42.7)%
16 (10.8-23.0)

1(0.2-7.2)

27 (22.9-30.4)
22 (18.4-25.5)

2 (0.9-2.8)

20 (16.6-23.0)
22 (18.5-26.5)

1(0.7-2.5)

22 (19.1-24.8)
24 (21.1-27.3)

26 (23.5-28.7) 28 (24.5-31.5)
2 (1.2-2.7)

22 (18.7-25.6)
23 (20.0-27.2)

1(05-2.2)
30 (25.7)%

17 (12.4-23.4)
1(0.1-4.3)

21 (17.9-25.4)
1(0.6-2.2)

22 (19.2-24.9)
2 (1.1-2.4)

Moving a lot during sleep

Somnambulism

(27.0-38.1)

10 (6.9-13.5)

32

28 (24.7-31.6)
9 (6.8-11.5)

22 (18.3-25.9)

16 (9.5-26.8)
8 (3.5-15.4)

23 (19.6-26.9)
9 (7.2-12.0)

1(0.1-6.5)

28 (23.7-33.2)%
8 (5.7-11.8)

18 (13.1-23.8)
6 (3.0-10.4)

25 (21.7-28.2)
8 (6.2-10.4)

32 (27.6-35.9)%

11 (8.9-14.5)
0.1 (0.0-0.9)

26 (22.7-29.0)
9 (7.5-11.4)

Superficial sleep

10 (7.3-12.1)

9 (6.8-12.2)

Sweating while sleeping

No answer

0.1 (0.0-0.7)

0.2 (0.0-1.2)

* p<0.05 increased observed frequency compared to expected frequency.

more reported by subjects aged 45-59 years compared to the
others. Among those that reported sleep complaints, the
percentage of frequencies greater than 3 times per week
was higher than 50% for most sleep problems, including
urinary urgency, moving a lot during sleep, insufficient sleep,
light sleep, snoring, sweating while sleeping, excessive day-
time sleepiness, bruxism, kicking legs, and insomnia.

The regional distribution of sleep complaints was largely
similar among Brazilian regions, with exception of insufficient
sleep, insomnia, bruxism, moving a lot during sleep, and light
sleep. In general, considering the presence of any sleep com-
plaint, there was more subjects from Northeast compared to
South region (?=16.1, df=6, p<0.01). Table 4 shows the
characterization of sleep complaints in the Brazilian population
according to occupational status, years of schooling, family
monthly income and socioeconomic classes. Regarding occupa-
tional status, subjects that were working complained more
about waking up with headaches (’=84, df=2, p<0.05),
urinary urgency (¥*=20.9, df=2, p<0.0001), insomnia (;*=8.9,
df=2, p<0.01) and light sleep (y*=5.7, df=2, p<0.05) compared
to those not working. In addition, there was an association
between lower education level (<8 years) and occurrence of
urinary urgency (y’=15.3, df=4, p<0.01), insomnia (}’=14.2,
df=4, p<0.01) and light sleep (*=19.6, df=4, p<0.001). How-
ever, presence of bruxism was associated with higher degree of
schooling (>12 years) (y*=17.7, df=4, p<0.001).

In general, the family monthly income influenced sleep
complaints. An association was observed between higher
family income and the presence of any sleep complaint
(x*=21.5, df=6, p<0.001) as well as insufficient sleep
(x*=24.9, df=6, p<0.0001), snoring (x*>=24.3, df=6, p<0.01)
and bruxism (y?’=23.1, df=6, p<0.001). On the other hand,
insomnia (y*=23.3, df=6, p<0.001) and light sleep (x*=21.0,
df=6, p<0.01) were more observed in subjects with lower
family income. Also, an association between lower socio-
economic class and sleep complaints such as urinary urgency
(#*=8.7, df=4, p<0.05), nightmares (,*=10.5, df=4, p<0.05)
and light sleep (y’=14.1, df=4, p<0.01) was found. The
presence of bruxism was associated with upper socioeco-
nomic class (y*=18.1, df=4, p<0.001).

To better understand the interaction effects between
family income and region, a two-way ANOVA analysis was
performed with the total number of complaints per person as
dependent variable (Table 5) showing that within people who
had lower family income, those living in Northeast and
Southeast had more sleep complaints compared to the
population from South.

4, Discussion

The present study examined self-reported sleep complaints in
a representative sample of the Brazilian population. The
findings showed that each subject had approximately 2 sleep
complaints on average, and 76% of the population presented at
least 1 sleep related problem. In addition, the number of sleep
complaints was higher in women and increased with age,
being influenced by low income in Northeast and Southeast
regions. The most common complaints were light and insuffi-
cient sleep, snoring, moving a lot during sleep and insomnia.
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Table 5 - Interaction between region and family monthly

income in the number of sleep complaints in the popu-
lation (N=1453).

Region Family monthtly Mean +SEM (95%

income CI)

Center-west Up to R$ 1244.00 1.64+0.2 (1.3-2.0)

and North
Between R$1245.00- 1.640.2 (1.3-2.0)
6220.00
More than R$ 6221,00 2.9+0.5 (1.9-4.0)x
Northeast Up to R$1244.00 2.1+0.1 (1.9-2.4)"
Between R$1245.00 1.940.1 (1.9-2.4)
and 6220.00
More than R$6221.00 1.740.6 (0.4-2.9)
Southeast Up to R$1244.00 2.0+0.1 (1.7-2.2)*
Between R$1245.00 2.0+0.1 (1.8-2.2)
and 6220.00
More than R$6221.00 1.740.3 (1.2-2.2)
South up to R$1244.00 1.2+0.2 (0.7-1.6)

Between R$1245.00
and 6220.00
More than R$6221.00

1.8+0.2 (1.4-2.1)

1.7+0.5 (0.6-2.7)

*p<0.05 compared to up lower income in the Center-west and
North region;
# p<0.05 compared to South.

Only insomnia and light sleep were associated with lower
education and economic conditions while insufficient sleep,
bruxism and snoring were associated with higher family
income. In general, insufficient sleep and light sleep frequently
occurred together with snoring and insomnia.

Compared to the last national survey performed in 2008
[6], an apparent increase of 13% was observed in the
frequency of sleep complaints after 4 years, corresponding
approximately to an incidence of 29 million Brazilian inhabi-
tants. However, due mainly to the differences in the quantity
of screening questions about sleep problems presented for
the subjects in the 2 surveys (5 versus 15 items), we cannot
appropriately compare these results. Therefore, this may
explain why the overall prevalence of sleep problems was
higher, although the prevalence estimates for insomnia,
snoring, nightmares, kicking legs and breathing pauses were
lower in the current study compared to the last one [6].

In agreement with many studies [6,7,34], sleep complaints
increased with age and were more prevalent in individuals
within 35-44 years, which corresponds to the most economic-
ally active group in the current society. Moreover, we found
that gender affected sleep, as women reported more sleep
problems than men. Grandner and colleagues [13] also
demonstrated more sleep problems in women, but in this
study the authors showed that people between the ages of 18
and 24 years reported more sleep complaints than older
people. Although sleep complaints generally increased with
age, some sleep complaints such as sleep talking, excessive
daytime sleepiness, nightmares and somnambulism were
more prevalent in younger (16-24 years) than older subjects.

The prevalence of insomnia complaint in the current
study was high (21%), more frequent in women (24%) and
older subjects (30%), according to other studies [6,8,17,19,20,

27,38]. In contrast, a recent study revealed a low prevalence of
5.7% for insomnia in Germany [36]. In this study, women were
twice as likely to be affected by insomnia as men, but no
significant age differences were observed. Additionally, per-
sons with low socioeconomic status had 3 times greater risk of
insomnia [36]. Our study also showed the influence of socio-
economics on the prevalence of insomnia complaint, since the
majority of people with insomnia complaint had lower educa-
tional level (<8 years) and lower income. Indeed, a study by
Lalluka and colleagues (2010) demonstrated that past and
present economic difficulties were strongly associated with
current complaints of insomnia. Also, some evidence has
shown that individuals with fewer years of schooling experi-
ence greater subjective impairment because of their insomnia
[11], and unemployment or socioeconomic deprivation are
strongly associated with insomnia symptoms [30].

In the current study, working people complained more about
insomnia than those not working, possibly due to higher levels
of stress. In contrast, a recent study showed that subjective
insomnia was associated with non-working people with lower
education levels [8].

Snoring was the second more frequent sleep complaint
after light sleep, with a prevalence of 25%, being significantly
higher in subjects older than 45 years old (34%) and men, in
agreement with the previous literature [3,7,6,28,37]. As
expected, reports of breathing pauses were not frequent
(3%) in the population, since they are more commonly
reported by partners [2]. However, they were associated with
snoring complaints due to its relationship with obstructive
sleep apnea. In general, snoring was more prevalent in
subjects with higher income (32%). However, Tufik and
colleagues (2010) demonstrated that only in men, obstructive
sleep apnea is associated with high socioeconomic status,
while in women it is associated with lower income. Although
compared with the first national survey [6] no increase was
observed in snoring prevalence, Peppard et al. [31] found an
increase of approximately 14% in the prevalence of respira-
tory sleep disorders in the past 2 decades.

We found a 7% prevalence of bruxism in the Brazilian
population, which is in line with previous studies [24,29]. In
the current study, women (8%) were more affected than men
(5%), as already shown by others [1,26]. However, in a
representative sample of Sdo Paulo, Maluly and colleagues
(2013) demonstrated no significant differences in bruxism
prevalence between genders. In this study, besides the sub-
jective evaluation of clenching or grinding teeth, the authors
also used polysomnography as an objective and confirmatory
criterion for bruxism diagnosis, reducing the prevalence from
12.5% (subjective only) to 5.5% (subjective+objective). Thus, it
is plausible to expect that in the current study less than 7%
did have a diagnosis of bruxism.

There is evidence of an association between bruxism and
tension, stress, and emotional disturbance [33]; however the
influence of socioeconomic status is less clear [4,25]. Of note,
our study showed that the presence of bruxism was asso-
ciated with higher income and socioeconomic class as well as
increased educational level in Brazil. This agrees with the
results of previous studies, which also showed that indivi-
duals with bruxism have on average higher degree of school-
ing (more than 9 years) and income [24]. Another sleep
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complaint that was also associated with higher income as
well as the working population is waking up with a headache.
Its prevalence (9%) was higher than bruxism in the Brazilian
population, and it affected more women than men, in agree-
ment with a previous study [22]. Nevertheless, other evidence
has demonstrated an absence of gender predilection [12].

In relation to the general socioeconomic context, our
study demonstrated an interaction with region, showing in
general that individuals with lower income from Northeast
and Southeast had more sleep complaints compared to those
from South. Previous studies indicate that individuals with
higher socioeconomic status and education levels sleep
better than those of lower socioeconomic status [10,13].
Indeed, lower socioeconomic condition is related to many
intrinsic factors that can cause poor sleep such as illness,
fewer support systems, depression, anxiety, lower quality of
life, and less motivation to see sleep as a priority [13]. A
number of extrinsic factors may also negatively affect sleep
as well, such as work schedules, family demands, limited
access to healthcare, and unemployment [13]. Thus, the
interaction found between region and income in the current
study may be explained by the economic growth of Brazil,
which since 2010 has been part of BRICS, the 5 newly
emerging economies (Brazil, India, Russia, China and South
Africa) [14]. This rapid and constant growth consequently led
the country to a great expansion of life in large urban centers,
associated with stressful situations such as traffic jams,
crowded public transportation systems, and excessive work-
load, mainly in the Southeast region, which is the economic
axis and contains the biggest metropolis of Brazil: Sdo Paulo.
These changes might increase the stress levels of many
people, contributing to more sleep problems in the popula-
tion. Thus, it is important to highlight that socioeconomic
status effects on sleep also depended from the region. When
considering the population with lower family income, we
found that those living in Northeast (the poorest region of
Brazil with the lowest education level) and in Southeast (the
most populous and developed region of Brazil) had increased
number of sleep complaints compared to the South region. In
turn, in the South, which has the highest educational level
and lowest poverty rate (www.ibge.com.br), people had fewer
sleep complaints, possibly as a reflection of better sleep
quality and more favorable socioeconomic status.

Notably, the 2 most prevalent sleep symptoms were light
and insufficient sleep, possibly as a consequence of increased
sleep disorders and the modern 24/7 society, where sleep is
highly neglected. In fact, sleep deprivation is a common
occurrence in modern culture. Increased workloads due to
socioeconomic pressure and decreased time to complete it
result in extended periods of wakefulness, decreases in sleep
quality and ultimately a condition of sleep restriction [23].
Indeed, less sleep is associated with increased workload as
well as low education level and income [18].

This study has some limitations. First, the questions included
in face-to-face interviews are not specific to a particular sleep
symptom, which limits the ability to characterize sleep disorders,
although the utility of this approach for epidemiology is high as
it provides low-cost information on sleep pattern from distinct
populations. Second, we cannot be sure of the increased trend of
sleep complaints in comparison to the first national survey, since

the number of questions differed between the 2 studies. Third,
socioeconomic factors affecting sleep might be also influenced
by confounding factors, such as medical treatment, obesity and
other concomitant diseases, which were not evaluated in the
current study. In addition, socioeconomic condition may also
modulate some answers of the volunteers in the face-to-face
questions. Finally, future study using a reliable and valid ques-
tionnaire as well as assessing medical condition, medication,
and mental disorders would be worth.

In summary, sleep quality seems to be affected in the
majority of Brazilian population and that they might interact
with the socioeconomic factors. Since sleep insufficiency is
linked to motor vehicle crashes, industrial disasters, and
medical and other occupational errors, sleep has been recog-
nized as important to public health. As people experiencing
sleep insufficiency are more likely to suffer from chronic
diseases, increased mortality, and reduced productivity [21],
the current study adds to the evidence for the societal burden
of sleep complaints, and suggests that distinct strategies for
effective treatment and intervention are necessary and
depend on sociodemographic factors.
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