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Abstract

Objective: To identify the prevalence of symptoms of sleep-disordered breathing among children of low
socioeconomic status in the South of Brazil.

Methods: This was a cross-sectional study, carried out in the city of Uruguaiana, RS, in which specific questionnaire
about the symptoms of sleep-disordered breathing was completed by the parents of a sample of schoolchildren aged 9
to 14 years, enrolled on the International Study of Asthma and Allergies in Childhood (ISAAC).

Results: From the total of 1,011 eligible schoolchildren, 998 questionnaires were completed. The parents of 27.6%
of the children reported habitual snoring, while 0.8% reported apnea, 15.5% described daytime mouth breathing and
7.8% complained of excessive daytime sleepiness. Children with excessive daytime sleepiness were at greater risk of
habitual snoring (OR = 2.7; 95%CI 1.4-5.4), apnea (OR = 9.9; 95%CI 1.2-51), mouth breathing (OR = 13.1; 95%CI
6.2-27.4) and learning difficulties (OR = 9.9; 95%CI 1.9-51.0). Rhinitis, maternal smoking and positive allergy skin
test results were significantly associated with habitual snoring and daytime mouth breathing.

Conclusions: There is an elevated prevalence of symptoms of sleep-disordered breathing among children from 9
to 14 in the city of Uruguaiana. The prevalence of habitual snoring was almost twice that described in this age group in
other populations. Children with excessive daytime sleepiness appear to have almost 10 times the risk of learning
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difficulties.
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Introduction

Sleep-disordered breathing (SDB) describes a group of
disorders that occur with frequency among children, although
very often their symptoms do not receive the attention they
merit. Sleep disordered breathing is part of a clinical spec-
trum that ranges from primary snoring through upper airway
resistance syndrome (UARS), and which can even include the
obstructive sleep apnea-hypopnea syndrome (OSAS).?

Sleep-disordered breathing can affect children of all ages.
However, it is more common among preschool children,
among whom the pharyngeal and palatine tonsils are larger

in relation to the size of the airway.? The estimated preva-
lence of SDB in childhood is 11-12%.3 The authors performed
a search of published literature and were unable to locate any
papers that discuss the prevalence of SDB in a representative
sample of the pediatric population of Brazil.

Symptoms associated with SDB in children include snor-
ing, apnea, excessive daytime sleepiness (EDS), hyperactiv-
ity, nighttime waking, agitated sleep, enuresis, daytime
mouth breathing (MB), poor performance at school, head-
aches in the morning and frequent sore throats.*>

There is a growing recognition that SDB is an important
cause of morbidity in children, and that it is associated with
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abnormal craniofacial development,® cardiovascular prob-
lems,”-® growth failure® and neurocognitive problems, such
as attention deficit disorder, hyperactivity and learning
problems.10-11

The objective of this study was to identify the prevalence
of symptoms of SDB in a population of schoolchildren aged 9
to 14 years from the city of Uruguaiana, RS, Brazil, a
non-industrialized city where the majority of the population
have low levels of socioeconomic development.

The central hypothesis behind the study is that there would
be an elevated prevalence of symptoms of SDB in this group
of children, due to the influence of factors linked to the low
socioeconomic status of the population, such as family over-
crowding, passive smoking and recurrent infections of the
upper airways (UA).

Methods

Data were collected at public sector schools in the city of
Uruguaiana, RS, which is a city whose index of human devel-
opment is considered moderate (0.788, according to data
from the United Nations Development Program in 2000). A
randomized and representative sample of 1,011 schoolchil-
dren was taken of the total of 3,049 children aged 9 to 14
enrolled at the city’s public schools. The sample responded to
questionnaires from the phase 2 International Study of
Asthma and Allergies in Childhood (ISAAC) database and
underwent skin tests for common environmental allergens in
2004.12 Later, between June and October of 2005, a single
interviewer applied a specific questionnaire about symptoms
of SDB to the parents of these schoolchildren. The standard-
ized questionnaire is the same that was used in a similar study
in the United States, which investigated SDB in schoolchil-
drenaged 4 to 11 years.'° The process of translation and vali-
dation was carried out based on an article that was published
recently in the Revista de Saulde Publica.*3

Initially, the original English instrument was translated into
Portuguese by a language professional, specialized in English;
next the instrument was translated back into English by a
medical researcher fluent in English and with experience of
the subject in question. The third step, technical review and
semantic equivalence was carried out independently by two
professionals: one a health professional with a certificate of
proficiency in English and experience in the area and the other
a Portuguese language teacher specialized in English. In this
stage the objective was to establish semantic equivalence
between the first and second translations and the perspec-
tive of the referential meaning of the words/terms, and also
the general meaning of each question and the possible
answers to the instrument in the translation with relation to
the original.

Factors such as socioeconomic and educational level are
taken into account when adapting a questionnaire such as this
one.'* The two professionals who carried out the review stage
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identified certain modifications and corrections to the trans-
lated instrument, intended to clear up a small number of
ambiguous questions. A corrected version was produced
based on these suggestions. In the fourth stage, this version
was shown to five professionals from the areas of neurology
and pediatric pulmonology and five university students uncon-
nected with the area with the objective of assessing the gen-
eral content and meaning in the context of the
target-population. They were asked to read the instrument
and indicate alterations wherever the language did not appear
appropriate. Their observations were then used to construct
afinal version of the questionnaire. In the final stage, this ver-
sion was presented to the families of 26 patients chosen at
random from those consulting at the pediatric clinic of the Hos-
pital Sdo Lucas at the Pontificia Universidade Catdlica do Rio
Grande do Sul (PUCRS), in Porto Alegre, RS. The mean edu-
cational level and sociocultural characteristics of the partici-
pantsin this pilot were similar to those of the target-population
in Uruguaiana. These people then evaluated the ease of com-
prehension of the instrument as a whole and of each of the 13
questions using a verbal, five-point numeric scale. The key
question was: “Did you understand what was asked?” The
minimum score was zero for "I didn’t understand anything,”
and the maximum score of five was for “I understood per-
fectly and I have no doubts.” It was decided that scores of up
to 3 would be defined as indicating insufficient understand-
ing. The results of this stage demonstrated that all items on
the questionnaire had mean scores on the verbal numerical
comprehension scale greater than 4.4. All 13 items scored
more than 4.0, indicating comprehension.

Questionnaires were applied by a single interviewer,
trained by one of the researchers. The first-choice location for
interviews was the child’s own home. The 13-point question-
naire on symptoms of SDB (Table 1) was applied to the per-
son responsible for each child, after they had signed a free
and informed consent form. Each question could be answered
with: 1 - don’t know; 2 - never; 3 - rarely; 4 - frequently or 5
- always. Answers “frequently” and “always” were consid-
ered positive. The interviewer waited as long as necessary for
the child’s relative to answer each question asked, following
the protocol with neutrality.

Variables were defined based on some of the items on the
questionnaire. Excessive daytime sleepiness was considered
present if one of the parents replied that their child (fre-
quently or always) exhibited daytime sleepiness or went to
sleep while watching television or during lessons or at school.
Apnea was considered present if one of the parents reported
that the child stopped breathing while asleep, or that their lips
went blue or purple while asleep or that it had been necessary
to shake the child to make him or her start breathing again
when asleep. The child was classed as having learning diffi-
culties if the person responsible for the patient said that the
child was doing badly at school. Habitual snoring (HS) was
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Table 1 - Questionnaire on symptoms of sleep-disordered breathing
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. Does your child ever stop breathing during sleep?

. Does your child struggle to breathe during sleep?

. Are you concerned about your child’s breathing during sleep?
. How often does your child snore loudly?
. How often does your child have a sore throat?

. Does your child complain of morning headaches?

© 0 N O U1 A W N

. Is your child a daytime mouth breather?

10. Is your child sleepy during the daytime?

11. Does your child fall asleep at school?

12. Does your child fall asleep while watching television?

13. Does your child have learning problems?

. Do your child’s lips ever turn blue or purple while he/she is sleeping?

. Do you ever shake your child during sleep to make him/her breathe again?

Possible answers: 1 - don’t know; 2 - never; 3 - rarely; 4 - frequently; 5 - always.

considered to be presentif the parents reported that the child
snored.

The statistical analysis was carried out with the chi-square
test (for bivariate variables) and multivariate logistic regres-
sion (to control for confounding factors), using SPSS version
12.0®, The sample size was sufficient to detect significant dif-
ferences between the principal variables with a power of 80%
(p <0.05).

This study was approved by the Research Ethics Commit-
tee at the PUCRS.

Results

From the target-population of 1,011 children, 998
(98.7%) provided complete information by means of the
questionnaire on symptoms of SDB. The majority of losses
were due to refusal to participate by the schoolchildren’s par-
ents or guardians and, in a small number of cases, due to
changes of address with no reliable new address recorded.

The mean age of the children was 11.2 years, and there
was no significant difference in terms of the proportion of each
sex. The characteristics of the study population (Table 2) dem-
onstrate that the population is predominantly from the lower
socioeconomic strata, which can be inferred from the low
maternal educational level observed in the majority of cases
(82.4%), from the majority of the population that reside in
poor areas (where there are few parks or trees) and from the
high number of siblings in a large proportion of cases. One
third of the mothers were smokers at the time of the inter-
view. Almost 20% of the children had histories compatible with
active rhinitis (“symptoms of rhinitis during the previous 12
months” and “rhinitis at least once during life”), almost 10%
had active asthma (“wheezing during the previous 12 months”

and “asthma at least once during life”) and 13.3% had a posi-
tive skin test result for at least one of the six allergens tested
as part of the ISAAC study protocol (Table 2).%2

Table 3 lists the observed prevalence rates of the symp-
toms of SDB. Habitual snoring affected 274 (27.6%) of the
children in the study sample. The prevalence of daytime MB
was 15.5%. Parents/guardians reported apnea in eight cases
(0.8%), and EDS in 78 (7.8%) schoolchildren.

The bivariate analysis showed that smoking mothers (OR
=1.6; 95%CI 1.2-2.2; p < 0.001), active asthma (OR = 2.2;
95%CI 1.4-3.4; p < 0.001) and active rhinitis (OR = 1.9;
95%CI 1.4-2.6; p <0.001) were significantly associated with
HS and, in relation to daytime MB: smoking mothers (OR =
1.9; 95%CI 1.1-3.3; p < 0.05); active asthma (OR = 2.7;
95%CI 1.3-5.4; p < 0.001); and a borderline positive rela-
tionship with active rhinitis (OR = 1.7; 95%CI 0.9-3.2).

After correction for age, sex, maternal educational level
and number of siblings, the multivariate logistic regression
analysis showed that maternal smoking (OR = 1.8; 95%CI
1.3-2.5; p<0.001), active rhinitis (OR = 1.8; 95%CI 1.2-2.7;
p < 0.01) and positive skin test results (OR = 1.9; 95%CI
1.3-2.9; p < 0.01) were significantly associated with HS. The
independent predictors of daytime MB were maternal smok-
ing (OR = 2.0; 95%CI 1.3-2.5; p < 0.01) and positive skin
test results (OR = 4.6; 95%CI 2.3-8.9; p < 0.001).

Table 4 illustrates the associations found in our study
between the symptoms of SDB and EDS. It can be observed
that children who exhibit symptoms of HS, or apnea and MB,
have a significantly higher risk of EDS. Additionally, poor per-
formance at school was also associated with EDS.
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Table 2 - Characteristics of the study population
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Characteristics assessed n (%)
Age (mean, SD) 11.1(£0.76)
Male sex 507 (51)
Premature 104 (10.9)
Maternal smoking 329 (33)
Maternal education > 8 years 175 (17.6)
Living in poor a area 937 (94.6)
> 2 siblings at home 475 (47.8)
Rhinitis in last 12 months 299 (30)
Active rhinitis 187 (18.9)
Wheezing in last 12 months 255 (25.7)
Active asthma 93 (9.4)
Positive skin test result 124 (13.3)

SD = standard deviation.

Table 3 - Prevalence of symptoms of sleep-disordered breathing in schoolchildren from 9 to 14 years from Uruguaiana, RS, Brazil

Symptom n (%)
Habitual snoring 274 (27.6)
Stops breathing while asleep 4(0.4)
Has difficulty breathing while asleep 44 (4.4)
Needs shaking awake 1(0.1)
Cyanosis while asleep 4(0.4)
Worries about breathing while asleep 54 (5.4)
Frequent sore throats 46 (4.6)
Morning headaches 99 (10)
Daytime mouth breathing 155 (15.5)
Daytime sleepiness 34 (3.4)
Sleepiness at school 11 (1.1)
Sleepiness watching TV 51 (5.1)
Poor performance at school 8(0.8)
Apnea 8(0.8)
Excessive daytime sleepiness 78 (7.8)

Discussion

The prevalence of HS found among Brazilian children was
27.6%, which is significantly higher than rates that have been
observed among similar-aged children in other countries. Urs-
chitz et al.® studied schoolchildren with a mean age of 9.6
years in Germany and reported a frequency of HS of 10.1%.
Goodwin et al. ' studied children aged 8 to 11 years in Tucson
in the United States and found a prevalence of HS of 10.4%,

using the same questionnaire we used here. Ng et al.,*® stud-
ied children from 6 to 12 years of age and reported that 10.9%
of those children exhibited HS.

Rates of HS vary greatly in the literature, depending upon
the age group being studied, the questionnaire employed and
the definition adopted. Differences between the populations
being studied and cultural factors that influence the percep-
tion of what is a loud respiratory noise may also be respon-
sible for the large variations in the rates of snoring and apnea
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Table 4 - Symptoms of sleep-disordered breathing associated with excessive daytime sleepiness in schoolchildren from 9 to 14 years of age in

Uruguaiana, RS, Brazil

Symptom of SDB studied

EDS
OR (95%CI)

Habitual snoring
Apnea
Daytime mouth breathing

Poor performance at school

2.7 (1.4-5.4)*
9.9 (1.2-51)"
13.1(6.2-27.4)"
9.9(1.9-51.0)"

95%CI = 95% confidence interval; EDS = excessive daytime sleepiness; OR = odds ratio; SDB = sleep-disordered breathing.

*p<0.01.
"p<0.001.

reported by parents and guardians. Studies undertaken inthe
United States and Europe with children aged up to 6 years
have demonstrated that around 1/3 of children snore at least
occasionally, whereas, in the majority of studies, 10 to 14%
have a positive report of HS (variation of 3 to 38%).17-22 Fur-
thermore, older children are more likely to snore than chil-

dren in younger age groups.23-2°

The prevalence of daytime MB in our study was 15.5%.
We observed this elevated prevalence of MB even in an age
group in which hypertrophy of the pharyngeal and palatine
tonsilsis not so frequent, since their peak of growth is between
3 and 6 years of age. Furthermore, in the age group studied
here (9 to 14 years) the airway is larger. Daytime MB is the
result of increased nasal resistance. One of the causes of MB
and nighttime snoring in this sample may have been associ-
ated with hypertrophy of the pharyngeal tonsils and the lower
turbinate bones, sustained by recurrent infections of the UA,
which are more common among individuals in large families
in small houses, and those exposed to passive smoking among
other harmful environmental factors. The increase in lym-
phatic tissues provoked by recurrent infections may be an
etiologic factor associated with increased UA resistance, lead-
ing to HS. The children of mothers who smoke are at double
the risk of MB and HS, which agrees with a series of reports in
the literature.19-26:27

Another important finding is the significant association
between HS and active rhinitis, independent of asthma and
after control for possible confounding variables. Children with
rhinitis exhibit double the risk of HS. It is interesting to note
that just 21% of the children with rhinitis had positive skin
test results, however, variables such as recurrent viral infec-
tions, pollutants within and outside of the home, and other
environmental factors, are possibly associated with UA
symptoms.28

The prevalence of apnea was 0.8%, which is lower than
has been reported in other studies. Goodwin et al.*° found an
apnea prevalence of 3.8% as reported by the parents of chil-
dren from 8 to 11 years of age. The prevalence of apnea

reported in other studies varies from 0.5 to 9%,2° depending
on the population and age group studied and also on the type
of method employed to assess the symptom. According to
Nieminem et al.,3° episodes of apnea reported by parents are
the principal risk factor for OSAS. Despite this, the absence of
this symptom reported by parents does not rule out the pos-
sibility of OSAS. The smaller size of the palatine and pharyn-
geal tonsils in relation to the airway at this age may explain
the lower prevalence of reported apnea in the group studied
here.

Our study did not detect any differences between males
and females in terms of the prevalence of symptoms of SDB.
Redline3! studied schoolchildren with a mean age of 10.7
years and also did not report significant differences in rela-
tion to SDB between sex groups. Among children in the age
group studied, sex does not appear to influence the risk of
SDB. This finding is consistent with earlier epidemiological
data, which did not suggest any difference in the rates of snor-
ing between boys and girls.*®

Excessive daytime sleepiness affected 8% of the school-
children. In Tucson, Goodwin et al.*° used the same question-
naire that we have translated and adapted for Brazilian
children and found EDS in 8.1% of their sample. Compari-
sons of the prevalence of the symptom EDS with other stud-
iesisdifficult since there are differencesin the way it is defined
by different authors. In our study, in common with Goodwin
et al.,'° EDS was considered present if at least one of these
three symptoms was reported: daytime sleepiness, sleepi-
ness at school and/or sleepiness in front of the television. Ng
et al.® found EDS, defined as the presence of at least two of
the symptoms of EDS described above, in 6.7% of the school-
children they studied.

Excessive daytime sleepiness was almost three times
more frequent among children who snored habitually, and
among those with apnea it was around 10 times more fre-
quent. Schoolchildren with MB exhibited a 13 times greater
risk of manifesting symptoms of EDS than controls. Some
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studies report that hyperactivity and other types of neurocog-
nitive problem are common among patients with SDB, while
EDS is less frequent.32:33 The results of our study support the
hypothesis that children can also exhibit EDS as a result of
SDB. Other studies have also observed this
relationship, 101834

Although our study has shown that the majority of the chil-
dren studied had low socioeconomic status (maternal educa-
tionallevel > 8 yearsinless than 17.6% of cases), poor school
performance, as reported by parents, occurred in just 0.8%
of the schoolchildren. However, it was around 10 times more
common among children with EDS, after controlling possible
confounding factors (such as maternal educational level and
number of siblings - general indicator of overcrowding at
home). In the study by Goodwin et al.,° learning difficulties
were consistently associated with EDS, snoring and apnea.
Gozal et al.3> state that children with learning difficulties are
more likely to have snored when young than children who per-
form better at school.

The limitations of our study are those seen in epidemio-
logical studiesin general. Epidemiological studies are for gen-
erating hypotheses and have the characteristic of indicating
more specific research avenues, based on their results. One
of the limitations of our study was that it relied on question-
naires, with no objective measurements of the symptoms
studied. An objective measurement of SDB can be made using
polysomnography. However, using polysomnography with this
number of children was not viable from either a financial or
logistic point of view.

Even though the questionnaire was validated for the Por-
tuguese language, we perceived that there was inconsis-
tency inthereplies to some of the questions, suggesting some
type of difficulty interpreting them on the part of the inter-
viewees. It is important that, in the future, we can improve
these questions, aiming to improve their sensitivity. Never-
theless, it is more likely that we would have failed to identify
some children with SDB than have overestimated its
prevalence.

In order to ensure the representiveness of the schoolchil-
dren aged 9 to 14 years from Uruguaiana, cluster sampling
was employed, with schools being clusters. The rate of
response to the questionnaires was greater than 90%. This is
an excellent response, when compared to other epidemiologi-
cal studies that have studied SDB in children. One of the fac-
tors that resulted in this high level of response was that we
sought patients out actively, whereas in other research ques-
tionnaires have been returned by post.

The results presented here are relevant since this is the
first time an epidemiological study of SDB has been carried
out in Brazil. Cross-sectional population studies and cohort
studies are needed to better investigate the risk factors and
the natural history of HS and SDB in our country. In addition
to the data described here, a recent study that was published

Sleep disorders in schoolchildren - Petry C et al.

in this same Jornal de Pediatria indicates that there is an
important association between SDB and cardiovascular reper-
cussions.3® Our findings are important to alert the medical
community and the general public to the highly prevalent
symptoms related to sleep, which can be investigated and for
which treatment exists. The relationship between SDB and
poor performance at school detected in this study merits the
attention of future studies, due to the impact that this finding
could have on the community as a whole. The identification of
these risk factors that can potentially be reversed by effec-
tive public health measures is the primary objective of stud-
ies such as this one.
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