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ABSTRACT:

Objective: To report the most commonly experienced night and daytime behavior and symptoms by a group of Saudi OSA
children and compare them with a healthy control. Methods: 27 mothers of OSA children (study group) and 27 mothers of
healthy, none OSA children, with comparable age and gender, (control group) answered the study questionnaire, on behalf of their
children, about sleep-time and daytime behavior and symptoms. Results: The mean (xSD) yes answers for the night-time
questions for the study group was 6.07 (x2.759), and 0.7 (x0.8) for the control. For the daytime, the mean yes answers was 1.6
(0.9) for the study and 0.19 (£0.3) for the control group.

Independent samples t-test showed statistically significant differences between the means P=0.000. A statistically significant
difference was found between the two groups in the responses for ten of the evaluated night-time symptoms and only one of the
daytime symptoms. Conclusions: 1. OSA children had significantly more night and daytime symptoms than the control. 2.
Chronic, heavy snoring, difficult breathing during sleep, mouth breathing (during sleep and daytime), and restless sleep were the

most commonly reported symptoms.

Key Words: Children, Sleep Apnea, night &daytime behavior and symptoms.

INTRODUCTION

Pediatric sleep-disordered breathing (SDB) represents a
spectrum of signs and symptoms, ranging from snoring to
upper airway resistance syndrome to obstructive sleep apnea
(OSA)®. Obstructive sleep apnea syndrome (OSAS) is
considered the most severe form of SDB, and in children it is
defined by the “American Thoracic Society,” as a disorder of
breathing during sleep characterized by prolonged partial
upper airway obstruction and/or intermittent complete
obstruction  (obstructive apnea) that disrupts normal
ventilation and sleep patterns®. It is usually accompanied by
symptoms such as excessive daytime sleepiness, behavioral
problems, learning disabilities, growth retardation, or failure
to thrive®®. SDB is often underdiagnosed in children and
teenagers because the primary complaints reported by parents
are more often behavioral symptoms®. The diagnosis of
OSAS is usually delayed in children of underdeveloped
countries and may take up to three years from the onset of
symptoms to diagnosis®.

Delayed diagnosis and treatment of this condition (OSA) is
considered as a serious cause of impairment of behavior,
school performance as well as metabolic, cardiovascular, and
neurocognitive morbidity in children?. Current evidence
shows that treatment for OSA in children result in a good
outcome with a high ‘cure rate’ after adenotonsillectomy
(AT). Based on a review of 25 published studies evaluating
the impact of AT for OSA in children, Garetz (2008) stated
that treatments for OSA in children were associated with
improvements in one or more measures, including quality of
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life, behavior, or cognitive function™. Accordingly, early
detection and effective timely referral and management of
OSA are highly recommended to help proper child
development and to avoid the deleterious consequences of
OSA. All health care providers should be aware of the
importance of evaluating whether a pediatric patient has, or is
at risk of developing, symptoms of sleep-disordered breathing
by noting factors associated with it reported by parents or
patients and performing a thorough clinical examination®?.
Patients should be evaluated both from a dentofacial and
medical point of view™.

SDB is of significant relevance to practicing dentists as many
studies have reported a positive relationship between
craniofacial morphologic characteristics in children and sleep-
disordered breathing symptoms. These include long-face
syndrome'”, high mandibular plane angle®®!®, increased
overjet, reduced overbite and anterior open bite™®, posterior
crossbite®™®, narrow maxilla or deep palatal height*'® and a
tendency for increasing maxillary and mandibular
crowding™®. Other studies used cephalometric radiographs
and found a longer lower facial height in OSA patients
compared to control®™ and an inferiorly positioned hyoid
bone*819),

The gold standard test for establishing the presence and
severity of SBD in children is overnight polysomnography
(PSG), however, it is impractical for several reasons, the
substantial inconvenience, lack of access, time, and staff
costing of PSG recordings may delay routing evaluation®?.
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The inadequate pediatric sleep laboratories to meet the PSG
demand and the cost of the exam encouraged the development
and the use of other diagnostic and screening methods®?.
Dentists’ understanding regarding available appropriate
screening methods for SDB should be increased. When a
pediatric dental patient is identified as being highly likely to
have the disease, dentist should make a proper referral to a
pediatric sleep medicine specialist for final diagnosis and
treatment®. One of the most efficient screening methods for
obstructive sleep apnea in a dental setting is a questionnaire
about sleep-related symptoms®?. When the questionnaire was
associated with a physical examination, the performance of the
screening method improved®. A higher chance of having
OSAS has been associated with snoring, troubled sleep,
nocturnal sweating, oral breathing, poor school achievements,
and daily sleepiness®?. Therefore the purpose of the present
study was to report the most commonly experienced night and
daytime behavior and symptoms by a group of Saudi OSA
children and compare them with a healthy control.

Methods:

The study protocol and consent form were permitted by the
Research and Ethical Committee of Human Studies at King
Saud University, College of Dentistry Research Center. The
sample consisted of 27 mothers of OSA children (otherwise
healthy) who were recruited from Ear Throat and Nose (ENT)
Clinic of National Guard Hospital, Riyadh, Saudi Arabia, after
being diagnosed by one consultant of SDB and scheduled for
surgical intervention. A control group of 27 mothers of
healthy, none OSA children, randomly selected from patients
attending College of Dentistry, with comparable age and
gender answered the same questionnaire.

Mothers in both groups were asked to answer on behalf of
their children about sleep-time behavior and symptom (A),
and daytime behavior and symptoms (B).

Part of the questionnaire (A2, A5, A6, A8, Al7, B1, B2, B3,
B4, B6, B7, B10 & B11) was a modified version of the 22-
items pediatric sleep questionnaire®. Other questions were
formulated from the symptoms that have been reported to be
related to SDB and are successively controlled after the
appropriate treatment of the breathing disorder has been
initiated. These symptoms were listed by Guilleminault and
coworkers (2005) after reviewing evidence-based knowledge
of pediatric obstructive sleep apnea syndrome®®. The
questionnaire was translated into Arabic, and the Arabic
language was checked by three experts' native Arabic
speakers. For questionnaire validity; it was pre-tested in 20
mothers, not from the study sample; and changes were made
to improve its comprehensibility. The questionnaire was then
repeated after four weeks for the same mothers to test the
reliability or internal consistency of the questionnaire. All
submitted questionnaire remained completely anonymous, and
no personal information that might identify the participants or
their children were included.

Questionnaire:
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Does your child have any of the following?

A. NIGHTTIME SYMPTOMS
1. Abnormal sleeping positions
Chronic, heavy snoring
Confused arousal
Delayed sleep onset
Difficult breathing during sleep
Difficulty waking up in the morning
Drooling
Nocturnal enuresis
Frequent awakenings
. Insomnia
. Mouth breathing
. Nocturnal migraine
. Nocturnal sweating
. Restless sleep
. Sleep talking
. Sleepwalking
17. Observed apnea
B. DAYTIME SYMPTOMS
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1. Mouth breathing

2. Morning headache

3. Excessive sleepiness

4. Dry mouth on awakening

5. Abnormal  shyness, withdrawn and
depressive presentation

6. Interrupts or intrudes on others

7. Does not seem to listen when spoken to
directly

8. Aggressiveness

9. Irritability

10. Easily distracted by extraneous stimuli
11. Difficulty organizing task and activities
12. Memory impairment

Collected data were analyzed using Statistical Package for
Social Sciences "SPSS" Version #20 (Chicago, IL, USA).
Descriptive statistics, means and standard deviations, as well
as frequencies, were calculated. Independent t-test, Pearson
Chi-square, and Fisher's exact tests were used to determine
any significant difference (P<0.05) in responses according to
the nature of the variables studied. For the power of study
sample: with alpha=0.05 and the estimated proportional
(saying yes) = 0.5(50%) with the power 0.91(91%), the
sample size for each group should be at least 26.

Results:

The sex distribution of the study group was 44.4% female and
55.6% male, while for the control group the distribution was
29.6% and 70.4% respectively. Age range was 3-8 years, with
a mean age of 5.34 for the study group and 5.86 for the
control.

No significant differences in age (t-test P=0.283) or gender
(chi-square P=0.260) existed between groups.

A statistically significant difference was found between the
study and the control group in the responses for ten of the
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evaluated night-time symptoms (Qs: A1, 2,5, 7, 9, 10, 11, 13,
14 & 17) [Tablel], and only one of the daytime symptoms (Q:
B1) [Table2]. For questions A2, 5, 11, 14 and B1, positive
responses were obtained in most of the study group
participants (63.0% - 92.6%) while for questions Al, 9, 13 and
17 positive answers were achieved in 40.7% - 48.1% of the
participants. For the control group, the range was from 0.0 % -
7.4% for these questions.

The mean (£SD) of yes answers for the night-time questions
for the study group was 6.07 (£2.759), and 0.7 (x0.8) for the
control. Independent samples t-test revealed a statistically
significant difference between the two means (P=0.000). For
the daytime questions, the mean yes answers was 1.6 (+0.9)
for the study and 0.19 (x0.3) for the control group with a
statistically significant difference between them (P=0.000).

Independent samples t-test showed no statistically significant
difference between yes answers for nighttime symptoms of
males (5.87£2.416) and females (6.33+3.229) for the study
group (P=0.671) and the control group (0.74+0.806,
0.63+1.061, P=0.767). Also for the daytime symptoms no
statistically significant difference between males and females
for the study P=0.797 and the control group P=0.591.

Using the Pearson correlation; in the study group, age has no
correlation with the yes answers for the nighttime symptoms
r=0.093 with P=0.644, while for the daytime symptoms yes
answers there was a negative correlation with age. As the age
increases the daytime symptoms yes answers decrease with a
correlation coefficient = -0.39 (39%) and P=0.044. For the
control group, age has no correlation with the yes answers
during both night and daytime with a correlation coefficient =
0.22 (22%) for the night and 0.31 (31%) for the day and
P=0.281 and 0.115 respectively.

For the study group, a positive correlation was found between
the yes answers at night with the yes answers during the day
using Pearson correlation r=+0.6 (60%) with high significance
P=0.001. The likelihood of having day symptoms when
having yes answers for each of the evaluated night symptoms
is presented in Table 3. The only day symptom that showed
considerable yes answers (>7) with night time yes answers
was mouth breathing during the day. Mouth breathing during
the day was found in all (100%) of the children who had
abnormal sleeping positions, frequent awakenings, nocturnal
sweating, restless sleep and observed apnea. For other
symptoms, the likelihood ranged from 88.9% to 95.7%
(Table3). In this table, observations of < seven were not
considered important as nonparametric statistics work well
with observations of > seven, and those observations could
have more effect if the sample size was larger. The numbers of
yes answers agreement between each two-night symptoms are
presented in Table 4, while Tables 5 & 6 present the
conditional probability of one-night symptom given the other.

Discussion:
In the present study the most commonly reported symptoms
(63.0% -92.6%) in the OSA children were chronic, heavy
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snoring, difficult breathing during sleep, mouth breathing
(during sleep and daytime), and restless sleep. These
symptoms were suggested by the American Academy of
Pediatrics (AAP) to be included in the screening of OSA
children®”. According to the literature, OSA should be
suspected when nocturnal symptoms of snoring, increased
work of breathing, mouth breathing, restless sleep®?>%®
witnessed apneas™®?® or nocturnal sweating®® are reported.
Most of these symptoms were reported most in the OSA group
of the present study. Chronic, heavy snoring and mouth
breathing were the most reported symptoms (85.2%) followed
by difficult breathing during sleep (74.1%) and restless sleep
(63.0%). Observed apnea was reported in 44.4% of the OSA
children, while nocturnal sweating was reported in 40.7%.
Also, all of these symptoms were reported significantly more
in the OSA children than the control (P<0.004) (Table 1).

Table 1:Responses of the two groups for nighttime
questions.

o Groups
Nighttime | study Control P-

1 Kk
Questions Yes (%) No (%) Yes (%) | No (%) value
Al 13(48.1) | 14(51.9) | 00 27 (100) | 0.000%
A2 23(85.2) | 4 (14.8) 2(74) | 25(926) | 0.000%
A3 0 (0) 27@00) | 1G7) | 26(96.3) | 1.000
Ad 4(148) | 23(85.2) | 274 | 25(92:6) | 0.669
AS 20(74.1) | 7(259) | 000 27(100) | 0.000%
A6 6(222) | 21(778) | 4(148) | 23(852) | 0.484
AT 9(333) | 18(667) |1G7) | 26(96.3) | 0.005*
A8 0 (0) 2700) | 2(74) | 25(926) | 0.491
A9 13(48.1) | 14(51.9) | 90 27 (100) | 0.000%
Al0 7(259) | 20(741) | 00 27 (100) | 0.010%
All 23(852) | 4(148) | 2(74) | 25(9256) | 0.000*
AlL2 137 | 26963 |00 27 (100) | 1.000
Al3 11(40.7) | 16(59.3) | 2(74) | 25(92.6) | 0.004*
Al4 17(63.0) | 1037.0) | 90 27(100) | 0.000*
AlS 50185 | 22015 |24 | 25(926) | 0.420
Al6 0(0) 2700) | 1B7) | 26(96.3) | 1.000
ALT 12(44.4) | 15556 | 00 27 (100) | 0.000%

*=sig. difference

**= Pearson Chi-square and Fisher's exact tests were used to
compare responses for each question depending on the validity
of the Chi-square test
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Table 2: Responses of the two groups for daytime questions

Groups

Daytime Questions Study Control P-value**
Yes (%) No (%) Yes (%) No (%)

B1 25 (92.6) 2(7.4) 1(3.7) 26 (96.3) 0.000*

B2 2(7.4) 25 (92.6) 13.7) 26 (96.3) 1.000

B3 2(7.4) 25 (92.6) 0(0) 27 (100) 0.491

B4 5 (18.5) 22 (81.5) 0(0) 27 (100) 0.051

B5 3(11.1) 24 (88.9) 13.7) 26 (96.3) 0.610

B6 0(0) 27 (100) 0(0) 27 (100) No difference

B7 13.7) 26 (96.3) 0(0) 27 (100) 1.000

B8 2(7.4) 25 (92.6) 13.7) 26 (96.3) 1.000

B9 13.7) 26 (96.3) 13.7) 26 (96.3) 1.000

B10 0 (0) 27 (100) 0(0) 27 (100) No difference

B11 1(3.7) 26 (96.3) 0(0) 27 (100) 1.000

B12 0(0) 27 (100) 0(0) 27 (100) No difference

*=sig. difference

**= Pearson Chi-square and Fisher's exact tests were used to compare responses for each question depending on the validity of the

Chi-square test

Table 3: The likelihood of having yes answer for day time symptoms when having yes answer for night time symptoms for each question
Day Symptoms Total
B1 B2 B3 B4 B5 B7 B8 B9 B11 Night
Al | 13(100) | 2(154) (7?7) (33.8) (152.4) (8) (7%7) (8) (7%7) 13
AZ | 22(%57) (8?7) (8?7) (237) (133) (4%3) (4%3) (4%3) (4%3) 23
A |40 | 109 | g @) 0 0 0 0 0 4
s | 16 | Gy | gy | @9 | ag ® ® ® ® 20
A6 | 6000 | 1087 | 5 | @y | aen) 0 0 0 0 6
Night AT | 8(889) | 1(1L1) (222.2) (232_).2) (112.1) (§) (((E) (1%.1) (1%1).1) 9
Symptoms A9 | 13(100) | 2(154) | ;54 (38.5) (23.1) ©) 7.7) ©) ) 13
AL0 | 7(100)* | 2(286) (2:.6) (43.9) (2:.6) (8) (14%.3) (8) (8) 7
ALL | 21(919) (8?7) (8?7) (215.7) (133) (4%3) (4%3) (4%3) (4%3) 23
Az | 1o | 1000 | wy | a) o o o o 1
AL3 | 11(100) (9%1) (8) (2?.3) (15.2) (9%1) (9%1) (8) (9%1) 11
Al4 | 17(100) | 2(118) (112.8) (23.4) (1?.6) (8) (g) (8) (8) 17
A | 5000 | 1@ | gy | g 0 0 @ | © 0 5
A7 | 12(100) | 2(167) | 2(16.7) (15_7) (15_7) (g) (8%3) (g) (8%3) i
Total Day Yes 25 2 2 5 3 1 2 1 1

*Answers < 7.

Questions with 0 responses (A3, 8 & 16 and B6, 10 & 12) were not included in the table.
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Table 4:  Number of Yes answers agreement between each two night symptoms

N|ght Row's
Symptoms A2 A4 A5 A6 A7 A9 A10 All Al2 Al13 Al4 A15 Al7 Ves
Al 11 2 10 5 3 8 6 11 1 7 9 4 8 13
A2 3 18 6 8 12 5 22 1 10 16 5 12 23
A4 4 2 2 3 2 3 0 3 4 1 2 4
A5 6 8 10 6 17 1 10 13 3 8 20
A6 3 4 2 6 0 5 5 3 4 6
A7 4 2 8 0 3 5 2 5 9
A9 6 12 1 5 11 2 6 13
A10 5 1 3 6 2 4 7
All 1 10 16 5 12 23
Al12 1 1 0 1 1
Al3 7 3 6 11
Al4 3 9 17
Al5 4 5
Column's Yes 23 4 20 6 9 13 7 23 1 11 17 5 12
Questions with 0 responses (A3, 8 & 16) were not included in the table
Table 5: The probability of one night symptom given the other (column given row)
Column given Row P (A2/ Al)
nght Row's
Symptoms A2 Ad A5 A6 A7 A9 Al0 All Al2 Al3 Al4 Al5 Al7 Ves
Al 0.85* 0.15 0.77* 0.38 0.23 0.62 0.46 0.85* 0.08 0.54 0.69 0.31 | 0.62 13
A2 0.13 0.78* 0.26 0.35 0.52 0.22 0.96* 0.04 0.43 0.70* 0.22 | 052 23
A4 1.00* 0.50 0.50 0.75* 0.50 0.75* 0.00 0.75* | 1.00* 0.25 | 0.50 4
A5 0.30 0.40 0.50 0.30 0.85* 0.05 0.50 0.65 0.15 | 0.40 20
AB 0.50 0.67 0.33 1.00* 0.00 0.83* | 0.83* 0.50 | 0.67 6
A7 0.44 0.22 0.89* 0.00 0.33 0.56 0.22 | 0.56 9
A9 0.46 0.92* 0.08 0.38 0.85* 0.15 | 0.46 13
Al0 0.71* 0.14 0.43 0.86* 0.29 0.57 7
All 0.04 0.43 0.70* 0.22 0.52 23
Al2 1.00* | 1.00* 0.00 | 1.00* 1
Al3 0.64 0.27 0.55 11
Al4 0.18 0.53 17
Al5 0.80* 5
*Probability >70
Questions with 0 responses (A3, 8 & 16) were not included in the table
Table 6: The probability of one night symptom given the other (row given column)
Row given Column P (Al/ A2)
A2 A4 A5 A6 A7 A9 Al0 All Al2 Al3 Ald Al5 Al7
Al 0.48 0.50 0.50 0.83* 0.33 0.62 0.86* 0.48 1.00* 0.64 0.53 0.80* 0.67
A2 0.75* 0.90* 1.00* 0.89* 0.92* 0.71* 0.96* 1.00* 0.91* 0.94* 1.00* 1.00*
A4 0.20 0.33 0.22 0.23 0.29 0.13 0.00 0.27 0.24 0.20 0.17
A5 1.00* 0.89* 0.77* 0.86* 0.74* 1.00* 0.91* 0.76* 0.60 0.67
A6 0.33 0.31 0.29 0.26 0.00 0.45 0.29 0.60 0.33
A7 0.31 0.29 0.35 0.00 0.27 0.29 0.40 0.42
A9 0.86* 0.52 1.00* 0.45 0.65 0.40 0.50
A10 0.22 1.00* 0.27 0.35 0.40 0.33
All 1.00* 0.91* 0.94* 1.00* 1.00*
Al12 0.09 0.06 0.00 0.08
Al13 0.41 0.60 0.50
Al4 0.60 0.75*
A15 0.33
Column's Yes 23 4 20 6 9 13 7 23 1 11 17 5

* Probability >70

Questions with 0 responses (A3, 8 & 16) were not included in the table
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According to previous researches, the most common
complaints of parents of children with OSAS are snoring,
difficulty breathing during sleep®®3*® and mouth
breathing®3Y. Although snoring is the most prevalent
symptom of pediatric obstructive sleep apnea, history of
snoring alone cannot distinguish between children with OSAS
and children with primary snoring®?. However, snoring itself
may play an important role in the pathogenesis of associated
cognitive and behavioral morbidity and found to be strongly
predictive of a future diagnosis of hyperactivity over the long-
term ©**_ Huynh and coworkers (2011) found significant
associations between predominant mouth breathing and many
pediatric OSA symptoms™®. Mouth breathing results in
Inferoposterior rotation of the mandible changing the position
of the genioglossal muscle by decreasing tongue protrusion.

Inferoposterior positioning of the hyoid bone includes
narrowing of the posterior airway space and is the cause of
respiratory disorder in some children while sleeping®. In the
present study, mouth breathing was reported in most of the
OSA children during sleep (85.2%) and daytime (92.6%)
compared to very few only in the control group (7.4% & 3.7%
respectively). Therefore, maintaining nasal breathing during
childhood is important for preventing changes in the facial
skeleton that reduce upper airway stability during sleep.

OSA children tend to be very restless during the night and
sleep while hyperextending the neck where the hyoid bone is
elevated providing temporary relief of the obstruction®=9. In
the present study, abnormal head position and restless sleep
were reported in a considerable number of OSA children
(48.1% & 63.0% respectively) while none of these symptoms
were reported in the control group.

According to Muzumdar and Arens (2008), parents of OSA
children often describe episodes of retractions and increased
respiratory effort. Their explanation for that was “In the
presence of complete or partial upper airway obstruction,
inspiratory downward motion of the diaphragm will expand
the abdominal wall; however, the sudden increase in negative
intrathoracic pressure will cause a paradoxical inward
movement of the highly compliant ribcage of the young child.
These episodes may be terminated by gasping, movement, or
frequent awakenings®". Arousal is a vital protective
mechanism against apnea. Sleep apnea has three main types:
central, obstructive or mixed, and children have a higher
arousal threshold than adults®”.

The younger the child, the more the arousal threshold®®.
Witnessed apnea in children with OSA was significantly less
common than in adults with OSA®®. In the present study
observed apnea and frequent awakening were reported in OSA
children less commonly than snoring, mouth breathing,
difficult breathing and restless sleep, but significantly more
than the control group (P=0.000). Nocturnal symptoms that
were less reported by OSA group, and still showed significant
difference than control include nocturnal sweating, drooling,
and insomnia. All other nocturnal symptoms evaluated in this
study were reported either by few cases of the OSA group
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(difficulty waking up in the morning, sleep talking, delayed
sleep onset and nocturnal migraine) with no significant
difference than the control or not reported at all (confused
arousal, nocturnal enuresis and sleep walking) in any of the
OSA group.

Some researchers suggested the association of OSA and even
primary snoring with nocturnal enuresis®®*?, while others
reported that nocturnal enuresis was significantly associated
with the presence of moderate-to-severe OSA“Y. In the
present study nocturnal enuresis was not reported in any of the
OSA children, but reported in two cases (7.4%) of the control
group. Regarding the daytime symptoms evaluated in this
study, a highly significant difference (P=0.000) was found in
daytime mouth breathing between OSA group and the control.
In the study group a high probability of having day mouth
breathing was found when having abnormal sleeping
positions, snoring, difficult breathing and mouth breathing
during sleep, frequent awakenings, nocturnal sweating,
restless sleep and observed apnea. All other daytime
symptoms were not significantly different than the control
group. In a recent update on pediatric OSA, Dehlink and Tan
(2016) reported that daytime symptoms of OSA are very non-
specific, but together with nighttime symptoms may help alert
clinicians to clinically significant obstructive SDB:
hyperactivity, difficulty concentrating/learning difficulties,
behavioral problems, excessive daytime sleepiness, and
moodiness“?.

According to the literature, and in contrast to reports in adults
with OSA, excessive daytime sleepiness is less common in
children with OSA, being present in only 7 to 10% of OSA
children®®3242%3) " Similar findings were observed in the
present study as excessive daytime sleepiness was reported
only in two (7.4%) of the OSA children. Some researchers
referred that to the reduced number of awakenings and relative
preservation of sleep architecture in children®®, while others
suggested that children with OSAS may have a threshold for
sleepiness that differs from that of adults®®. On the other
hand, Chervin and coworkers (2000) reported that daytime
sleepiness is an important symptom of sleep-related breathing
disorders (SRBDs) in children, as in adults, but also suggest
that this symptom may be less prominent than other daytime
behaviors among children with SRBDs.

Recent studies, meta-analyses, and comprehensive reviews
have linked untreated OSAS symptoms in children to both
externalizing®**® and internalizing“® behavior problems, as

well as neurocognitive, and academic functioning®“"*®).

SDB-related behavioral and neurocognitive impairments may
vary according to child age, as Jackman and colleagues (2012)
reported that children aged 3-5 years with SDB experienced
behavioral, but not neurocognitive deficits, while Bourke and
coworkers (2011) reported that SDB children aged 7-12 years
did show diminished neurocognitive skills>*®. These
findings highlight the importance of early diagnosis and
treatment to prevent subsequent neurocognitive impairments.
The effect of age at which OSA develops could also modify
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the frequency and severity of the morbid consequences, as
well as influence the degree of reversibility after treatment®.
In the present study, no statistically significant difference was
found between the OSA children and the control in the
reported behavioral or cognitive symptoms. Similarly O'Brien
and coworkers (2004) and Blunden and colleagues (2000)
reported no behavioral problems difference between SDB
children and control, but conversely, both studies reported that
children with SDB showed significant neurocognitive deficits
compared with control®*Y, Marcus and coworkers (2013), in
the first randomized controlled trial on pediatric OSAS and
adenotonsillectomy reported a normal range of baseline
cognitive scores of children with OSA(44), a similar finding
to that in the current study. A recent functional MRI-imaging
study has reported changes in the cognitive and empathetic
processing in children with OSA, compared with children
without OSA, even when no differences were observed on
standardized neuropsychological testing by experienced child
psychologists®?.

Some research findings have been less consistent in reporting
associations between OSAS or SDB and internalizing
outcomes”, on the other hand, Yilmaz and colleagues (2013)
in a meta-analytic data reported a medium relationship
between depressive symptoms and OSA“® while Lewin and
coworkers (2002) found that children with SDB had
significantly higher scores than healthy controls for attention
problems, anxiety/depression, social problems, and aggressive
behaviors based on parents' reports®. In the present study
depressive presentation was reported in 11.1% of OSA
children compared to 3.7% in control (P=0.610).

Some children with severe OSA do not experience
neurocognitive or behavioral morbidity, whereas some
children with relatively mild OSA do, Dehlink and Tan (2016)
referred that to the differential compensatory mechanisms
adopted and individual variability in neuroplasticity which are
influenced by genetic and environmental factors®. While
other researcher attributed the variation to the use of report-
based (parent questionnaire) versus performance-based
(behavioral tasks) measures to assess these skills “759.
Brunetti and coworkers (2001) referred the absence of typical
daily symptoms to the less sleep disruption they found in OSA
children as compared to affected adults®®. Sans Capdevila and
coworkers (2008) in a review of OSA listed multiple genetic
and environmental factors that may explain the observation
that not all children with OSA manifest cognitive morbidities,
these include; increased body mass index (BMI), C-reactive
protein levels, the presence of apolipoprotein E, nutrition type,
in addition to passive or active exposure to cigarette smoking,
recurrent exposure to respiratory viruses, intensity of
intellectual activity, and the level of physical activity®®. They
also reported that all these factors can affect both the
pathophysiological risk for OSA as well as modify the
susceptibility to the consequences of OSA. Similar to previous
studies ©**® the current study showed no statistically
significant difference between males and females in OSA
symptoms. The ability to uncover behavioral or cognitive
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differences in the present study may have been affected due to
the comparatively small number of subjects studied which is
considered one of the limitations of this study in addition to
other limitations such as depending solely on mother's
responses which depends on memory, not including other
factors such as socioeconomic status and body mass index and
assuming all control subjects to be free of OSA.

Conclusions:
Within the limitation of this study, we can conclude that:

1. OSA children had significantly more night and
daytime symptoms than the control.

2. Chronic, heavy snoring, difficult breathing during
sleep, mouth breathing (during sleep and daytime),
and restless sleep were the most commonly reported
symptoms.

3. Mouth breathing during the day was found in all
children who had abnormal sleeping positions,
frequent awakenings, nocturnal sweating, restless
sleep and observed apnea.
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