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ABSTRACT

Background Snoring as a consequence of upper airway obstruc-
tion is common in children. Snoring can be considered as normal,
but might also reflect a disease such as obstructive sleep apnea
(OSA), which is associated with serious morbidities. In Indonesia,
data on the characteristics and risk factors of snoring and obstruc-
tive sleep apnea is limited

Objectives The aims of this study were to find out the character-
istics and risk factors of snoring in children and to determine the
prevalence of suspected OSA in snoring children.

Methods A cross-sectional study was carried out on children aged
5-13 years using parental questionnaires scored according to the
Brouilette formula. All children underwent physical examination for
weight, height and tonsil size. Adenoid radiology was performed
on part of the samples.

Results Of the 917 questionnaires distributed, only 658 were com-
pleted. The ratio of boys to girls was equal. Obesity was detected
in 18.3% of children, among whom 54.2% snored. Obese children
were 2.1 times more likely to snore. Besides obesity, rhinitis and
atopy were found to be associated with snoring (PR=, 95%CI ;
and PR=, 95%CI ; respectively). Asthma and tonsil hypertrophy
were shown not to be predisposing factors of snoring. Children
with adenoid hypertrophy were 1.8 times more likely to snore ha-
bitually. The prevalence of snoring and suspected OSA in children
aged 5-13 years were 31.6% and 5.9%, respectively.
Conclusion Risk factors of snoring were obesity, adenoid hyper-
trophy, atopy and rhinitis. Prevalence of snoring in children age 5-
13 years was 31.6% and that of suspected OSA cases was 5.9%.
[Paediatr Indones 2005;45:40-45].
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noring is common in children and mostly

thought of as normal.! Known predisposing

factors of snoring include adenoid

hypertrophy and obesity.2 Other factors which
obstruct the upper airway, such as macroglossia, rhinitis,
asthma, atopy, craniofacial abnormalities, and
neuromuscular disorders, may lead to snoring.? Frequent
upper airway obstruction can influence the physiology
of breathing, causing obstructive sleep apnea (OSA).
Habitual snoring, or snoring during sleep which occurs
almost every night, reflects the presence of OSA.*+?
Obstructive sleep apnea syndrome (OSAS) is
characterized by noisy, difficult breathing during sleep
and daytime symptoms such as hypersomnolence and
excessive daytime sleepiness.® OSA can lead to
behavioral problems, learning and attention problems,
failure to thrive, hypertension, and cardiovascular
complications.”® The prevalence of habitual snoring
varies between 3.2-12%.7 It is difficult to distinguish
primary snoring (snoring without hypoxemia,
hypercarbia and sleep disturbance) with OSA.
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Polysomnography examination is necessary to confirm
the presence of OSA, but it is expensive and requires
overnight stay.® Brouilette formulated a questionnaire
to screen OSA, and in which snoring is one of the
items!?. The aim of our study is to find out the
characteristics and risk factors of snoring and to
determine the prevalence of suspected OSA based on
the Brouilette questionnaire.

Methods

This cross-sectional study was conducted at Al Ikhlas
Elementary School in South Jakarta from December 2003
to February 2004. The study protocol was approved by
the regional committee on ethics in medical research.
We studied the entire population of school children (age
5-13 years), consisting of 917 subjects. An explanatory
letter was given to and informed consent obtained from
subjects’ parents. Inclusion criteria were parental consent,
age of 5 to 13 years old, being registered at Al Ikhlas
Elementary School, and having no neuromuscular or
craniofacial abnormality. Parents of subjects were asked
to observe their child while sleeping for one week, at
least two hours a day, and subsequently answer a
questionnaire. The questionnaire was formulated
according to the Brouilette guidelines, as revised by Basic
Nordic Sleep Questionnaires.!! The questionnaire
predicted OSA based on a formula incorporating three
variables, which were breathing difficulty during sleep,
apnea and snoring. Items in the questionnaire included:
(1) Does your child snore at night? (2) Does your child
have difficulty in breathing during sleep? (3) Does your
child stop breathing at least twice during sleep? If they
answered ‘yes’ on any of these questions, they must
choose another answer using the Likert scale (sometimes,
often, or always). Each answer was scored accordingly
and the final score calculated according to the Brouilette
formula. A score of >3.5 completely predicted the
presence of OSA, <-1 completely predicted the absence
of OSA, and a score between -1 and 3.5 was
indeterminate (suspected, but could not be confirmed).

Habitual snoring (HS) was established if the
answer was ‘often’ or ‘always’, and occasional snoring
(OS) when the answer was ‘often’ or ‘sometimes’. Chil-
dren were classified as asthmatic if this was declared
by a doctor. Atopy was defined as having experienced
an allergy. A child was said to suffer from rhinitis if

he/she had experienced a runny nose without fever
for 2 weeks. Interpretation of adenoid radiology was
performed by pediatric radiologists and the authors.
Inter-observer variability was assessed using the Cohen
and Konak methods.!?

All subjects underwent physical examination for
weight, height and tonsil size. Body mass index (BMI)
for age and sex were classified according to CDC! as
obese (=Py;), overweight (=Pg; and <Py;), well-nour-
ished (=P; 4 <Pg;), or undernourished (<Ps). Ton-
sil hypertrophy was defined as tonsil size of T,-T;.

The prevalence of snoring and suspected ob-
structive sleep apnea, respectively, were calculated.
The prevalence ratio and 95% confidence intervals
of snoring was determined for the following factors:
BMI, asthma, rhinitis, atopy, and adenotonsilar hy-
pertrophy. SPSS 11.0 was used to aid in the analysis.

Results

Of the 917 questionnaires, 667 were returned,
representing an overall response rate of 72.7%. Nine
respondents refused to participate in this study, leaving
only 658 subjects, 305 (46.4%) male and 353 (53.6%)
female, to be analyzed. Subject characteristics can be
viewed in Table 1.

Snoring was found in 208 (31.6%) children (OS
26.4%; HS 5.2%). Snoring was more common in chil-
dren aged 5-7 years, with a male to female ratio of
1.1:1. Obesity was found in 120 (18.3%) children,
overweight in 84 (12.7%), good nutrition in 378
(57.4%), and undernutrition in 76 (11.6%). Obesity
was detected in 49/174 (28.5%) and 16/34 (47.1%)
children with OS and HS, respectively. The clinical
profile of snoring children is shown in Table 2.

In order to investigate the risk factors of snor-
ing, we compared snorers and non-snorers. Table 3
shows that children with obesity, rhinitis and atopy
were 2.1 (95%CI, 1.7;2.6), 1.4 (95%CI, 0.9;1.9) and
1.5 (95%CI, 1.1;1.7) times more likely to snore, re-
spectively. The prevalence ratio of snoring in children
with asthma and tonsilar hypertrophy and the asso-
ciation between these two factors with snoring were
not significant.

Based on radiography, 30/88 snoring children
had adenoid hypertrophy. Of these, 16 were ha-
bitual snorers. The prevalence ratio of snoring in
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TABLE 1. SUBJECT CHARACTERISTICS

Snorers Non-snorers
n % n %

Sex

Male 114 17.3 191 29.1

Female 94 14.3 259 39.3
Age

5 -7 years 93 14.0 126 19.2

8 - 10 years 56 8.6 135 20.5

11 - 13 years 59 9.0 189 28.7
BMI

BMI = Pyt 65 10.0 55 8.3

Pgst" = BMI < Py th 30 4.5 54 8.2

P = BMI < Py 100 14.8 278 42.6

BMI < P 13 2.0 63 9.6
Tonsil size*

T, 49 9.4 76 14.5

T, 64 12.2 143 27.4

T, 39 7.4 125 23.9

T 9 1.7 18 34

*) 135 children were not examined for tonsil size

TABLE 2. CLINICAL PROFILE OF SNORING CHILDREN

Variable Occasional snorers Habitual snorers
n % n %
Sex
male 90 13.7 24 3.6
Female 84 12.8 10 1.5
Age
5 -7 years 76 11.5 17 2.5
8 - 10 years 45 6.8 11 1.8
11 - 13 years 53 8.1 6 0.9
BMI
BMI > Py 49 7.5 16 25
Pgs" =BMI < Pg" 26 3.9 4 0.6
P < BMI < Pgglh 88 13.2 12 1.6
BMI < P 11 1.7 2 0.3
Tonsil size*
T, 38 7.3 11 2.1
T, 56 10.7 8 1.5
T, 34 6.5 5 0.9
T, 9 1.7 0 0
*) 135 children were not examined for tonsil size
children with and without habitual snoring was 1.8 Discussion

(95%CI, 1.1;3.1). Kappa value between the
linterpretations of pediatric radiologists and the
authors was 0.7.

Based on the Brouilette formula, 39/658
(5.9%) subjects scored between -1 and 3.5, indi-
cating suspected, although not confirmed, OSA.
Suspected OSA was found in 28/174 (16.1%) and
11/34 subjects with OS and HS, respectively. Ap-
nea symptoms were found in 8/39 children and dif-
ficulty in breathing during sleep in all children with
suspected OSA.

This study showed that the prevalences of OS and
HS were 26.4% and 5.2%, respectively. These
results are similar to that of Ferreira et al'* (OS
30.6%; HS 8.6%) and Anuntaseree!®> (OS 24.7%;
HS 8.5%), which were population-based studies on
children aged 6-13 years. Corbo et al'® and Gislason
et al'® reported lower results (OS 8.5%; HS 7.3%
and OS 16.7% ; HS 3.2%) but they used different
criteria for snoring and investigated a younger
population.
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TaABLE 3. PREVALENCE RATIO OF SNORING IN CHILDREN WITH AND WITHOUT OBESITY, ASTHMA, RHINITIS,

ATOPY, AND TONSILLAR HYPERTROPHY

Variable Snorers Non-snorers Prevalence ratio
95%ClI

Obesity

Yes 65 55 21

No 140 396 1.7,2.6
Ashtma

Yes 37 43 1.1

No 171 407 0.9;1.9
Rhinitis

Yes 63 88 14

No 145 362 1.1;1.7
Atopy

Yes 64 97 1.5

No 144 353 1.2;1.9
Tonsilar hypertrophy

Yes 133 219 14

No 48 143 1.0;1.8

In this study, the prevalence of snoring was equal
in boys and girls, whereas in the adult population, it is
predominant in men (6:1).18 The percentage of male
children with HS was higher than that of female chil-
dren (3.6% vs 1.5%). Until now, the exact mecha-
nism of the male predominance in snoring is still un-
known. Some experts have suggested that a higher
resistance of the pharynx-supraglottis and upper air-
way may be the culprit.!?

Table 1 shows that snoring is more common in
children between the age of 5-7 years. This result
was similar to that of Ali et al?® and Teculescu et al.!
In the age of 3-6 years, redundant growth of the ad-
enoid and tonsil plays a major part in the enlarge-
ment of the nasopharyngeal soft tissues, leading to
narrowing of the nasopharyngeal area. In this study,
113 (21.6%) children with tonsillar hypertrophy
snored (OS 94/208; HS 19/34), but statistically there
was no significant association. This result was sup-
ported by the fact that there were children who
snored even without tonsilar hypertrophy. Nieminen
et al*? reported similar results. Based on radiological
findings, children with adenoid hypertrophy were 1.8
times more likely to have HS, and 10/32 children
with adenoid hypertrophy were suspected of OSA
in this study. Chay?? found that children with OSA
have 7 and 4 times higher probabilities of tonsilar
and adenoid hypertrophy, respectively.

Obesity is believed to be a predisposing factor
for snoring and OSA because of mass loading of the

upper airway muscle and soft tissue by adipose tissue
in the neck, which leads to adenoid enlargement.24
This study showed that obese children were 2.1 times
more likely to snore. Marcus et al,?> Corbo et al 3 and
Teculescu et al'! reported similar results. In this study
13/39 children with suspected OSA were obese.
Marcus et al?® found a correlation between OSA and
obesity. On the other hand, David and Stradling?®
found that neck circumference, rather than obesity,
correlated more strongly with OSA. It is not clear why
obese people develop OSA. Adipose tissue surround-
ing the airway and external trunk reduces thoracic
cage compliance, causes mass loading of the respira-
tory muscles and increases pharyngeal resistance.??

This study found that children with rhinitis and
atopy were more likely to snore, but asthma and tonsil
hypertrophy statistically were not shown as predis-
posing factors. Corbo et al® reported similar results,
although Lu et al*® and Teculescu et al'® found dif-
ferent results. Lu and Teculescu used logistic regres-
sion to analyze the variable, which was not employed
in this study.

Apnea occurred in 8/39 children, whereas diffi-
culty in breathing was found in all children with sus-
pected OSA. All children with suspected OSA in this
study had Brouilette score between -1 and 3.5, which
required polysomnography to confirm the diagnosis
of OSA. Unfortunately, due to financial limitations,
it could not be performed in this study. Although the
Brouilette questionnaire was not the gold standard
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for diagnosing OSA, this tool was used because of its
sensitivity and specificity of 73 and 83%, respectively.

In conclusion, the prevalence of snoring in chil-
dren aged 5-13 years is 31.6% (OS 26.4%; HS 5.2%).
Obesity, adenoid hypertrophy, rhinitis, and atopy are
risk factors for snoring. The prevalence of suspected
OSA according to the Brouilette questionnaire is
5.9%. In further studies, we recommend that
polysomnography be performed to confirm the pres-

ence of OSA.
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