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Abstract

48

Background: Studies have found an association be-
tween obstructive sleep apnea (OSA) and children’s
academic performance.

Objectives: The aim of this study was to assess the
prevalence of pediatric OSA and its association with
school performance among Saudi children.

Methods: A cross sectional study was done on 340
primary school children. A questionnaire was filled in
by parents that included items on sociodemographic
variables, nocturnal enuresis, sleeping habits, child
academic level. The sleep related breathing disorder
scale (SRBD) was used to assess the risk of pediatric
SRBD which is an indicator of OSA.

Results: The prevalence of OSA was 9%, with chil-
dren > 12 years; obese children, those having RTI,
and allergy had a significantly higher percentage of
those having OSA. A non-significant difference was
found between the presence of OSA and children’s
overall academic level or their levels in different
school subjects. A highly significant negative correla-
tion was found between general academic level and
SRBD scores.

Conclusion: The prevalence of OSA was 9%, where
children > 12 years, obese, those having RTI, and
allergy had a significantly higher percentage of hav-
ing OSA. On the other hand, a non-significant differ-
ence was found between the presence of OSA and
children’s overall academic level. There is a need for
future school-based studies done on a larger sam-
ple to confirm the observed associations found in the
present study.

Key words: Obstructive, sleep, apnea, association,
school, performance, Saudi Arabia
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Introduction

Obstructive sleep apnea (OSA)is acommon chronicillness
worldwide which could lead to sleep-disordered breathing
(SDB) in adults and children (1). Recently, OSA causes
have been divided into “anatomical compromise” episodic
upper airway collapse and narrowing during sleep, and
“non-anatomical causes” including impaired function of
pharyngeal dilator muscle, poor breathing control (high
gain loop) and low aerosol threshold. However, patients
may have variable degrees of upper airway impairment
(2,3,4,5). Most frequent symptoms of OSA are headache,
memory loss, excessive sleepiness during the daytime,
nocturia and fatigue (6,7). The prevalence in children is
estimated in the range of 2%—4% in western countries
(8). The prevalence is increasing and is probably
underrepresented in the view of the pediatric obesity
epidemic (9). The American Academy of Pediatrics
recently reiterated its recommendations that children
with symptoms and signs suggestive of OSA should be
investigated with polysomnography (PSG), and treated
accordingly (10). However, treatment decisions should not
only be guided by PSG results, but should also integrate the
magnitude of symptoms and the presence or absence of
risk factors and signs of OSA morbidity [10], and metabolic
disorders and cardiovascular disease (11,12,13).

A previous meta-analysis was done in 2015 to evaluate
the strength of the relationships between sleep disorder
breathing (SDB) and school performance. The study
showed a significant association between SDB and poorer
academic performance in school-age children (14). Another
study done in 2016 in India to assess the prevalence of
primary mono-symptomatic nocturnal enuresis (PMNE)
in children aged 5-10 years and to find its association
with sleep disordered breathing (SDB) by using a 22-item
pediatric sleep related breathing disorder (SRBD) scale.
Results showed sleep disordered breathing, inappropriate
toilet training and a history of childhood NE in fathers were
found to be significant risk factors for PMNE (15).

In 2016, a prospective study was done and found that
tonsillectomy and/or adenoidectomy significantly improved
health-related quality of life in all children with SDB and
NE(16). Another study was done to estimate the prevalence
of OSA in school children aged 5-10 years and its
association with academic performance. This study found
that students with positive SRBD questionnaire were more
probable to have poorer grades than their counterparts
with negative SRBD (17). Also among university students,
self-reported snoring and being at high risk for OSA were
associated with poor academic performance in a previous
study (18).

In the Kingdom of Saudi Arabia, a study was done in
2018 to assess excessive daytime sleepiness which is a
common symptom of undiagnosed OSA in Saudi Arabia.
The study found that 5.5% were diagnosed with OSA and
44% felt that they had sleep problems (19). Another study
done in 2019 found that obesity was a considerable risk
factor for developing OSA (20). Among Saudi children, a

study was done in 2019 to evaluate associations between
sleep-disordered breathing and respiratory conditions/
orofacial symptoms among primary school children in
Riyadh city. The study found that 21% of Saudi children
are at risk of sleep-disordered breathing, and there was
a strong association between sleep-disordered breathing
symptoms and the presence of respiratory conditions or
orofacial symptoms (21).

A careful literature search has found that no Saudi study
has been done to assess the relationship between OSA
and the academic performance among Saudi children.
That is why this study aimed to assess the prevalence of
pediatric OSA and its association with enuresis, obesity,
socioeconomic factors, and school grades among children
in Taif city, Saudi Arabia.

Methods

Study design, time frame and setting: a cross sectional
study was done between May to August 2019 in Taif city,
Saudi Arabia

Sampling and population: One primary school in Taif city
was selected by simple random sampling methodology
and a sample of 340 primary school children in all grades
wer the study participants. The inclusion criteria were
Saudi children aged 6 - 12 years of both genders, and the
exclusion criteria were non-Saudi children, any child with
an age outside the previous range, and children with known
syndromes or compromised craniofacial anomalies.

Tool of data collection: A self-administered questionnaire
filled in by children’s parents was used for data collection.
The questionnaire sought information regarding
sociodemographic variables, NE frequency, sleeping
habits. The questionnaire included items on the child’s
general academic level and his grades in various subjects
(Mathematics, Science, Arabic language, Drawing) in the
first semester. Their level was graded and given scores:
excellent (a score of 4), good (a score of 3), fair (a score of
2), and failing (a score of 1). The questionnaire included the
sleep related breathing disorder scale (SRBD) that contains
22 symptom items regarding snoring frequency, loud
snoring, difficulty in breathing during sleeping, observed
apneas, daytime sleepiness, inattentive, or hyperactive
behavior. Each of these items was found to correlate
with child OSA that was confirmed by polysomnography
(22,23) Every item in the scale has three options: yes =1,
no = 0, or don’t know = missing. The number of symptom-
items that were reported as positive (“yes”) was divided by
the number of all 22 items. ltems with missing responses
and items answered as don’t know were excluded. Thus
the result of the scale is a proportion ranging from 0.0 -
1.0. Scores more than 0.33 are considered positive and
suggest a high risk for a pediatric SRBD and taken as an
indicator of OSA (2,23).

Ethical considerations: the study was approved by the
research ethics committee of Taif university and written
consents were taken from all children’s parents.
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Statistical analysis: Data were coded, tabulated and
analyzed using (SPSS) version 20 (Armonk, NY: IBM
Corp.). Qualitative data was expressed as numbers and
percentages, and Chi- squared test (x2) was applied to test
the relationship between variables. Quantitative data was
expressed as mean and standard deviation (Mean + SD). A
p-value of <0.05 was considered as statistically significant.

Table 1 shows that 52.1% of the participants were males,
50.9% offathers had a bachelor’s degree of education, 65.9%
had a mother with a bachelor’s degree of education, and
89.7% and 45.9% of fathers and mothers were employed,
respectively. The age of 37.6% of children ranged from 6-
< 9 years, 5.9% had Down syndrome, 24.7% were obese,
72.9% were in a governmental school, 30% had a school in
the northern region of Taif city, and 24.7% were in the 1st
grade.

Table 2 shows that 85.9% of children had a sleep duration
of 9 hours or below, 56.5% were sleeping after 22 pm
(10pm), 10.9% had RTI, 17.4% had allergy, and 7.9% had
tonsillectomy. Most children (50.9%) had no episodes of
stopped breathing during sleep (more than 10 seconds)
per hour, and 5.6% had previous sleep planning. Of the
children, 5.6%, 9.1%, 2.6%, 12.1% and 5% were talking,
gnashing teeth, walking, sweating and having restless legs
during sleep respectively.

Figure 1 shows that the prevalence of a score of SRBD
>0.33 is suggestive of high risk pediatric SRBD which is an
indicator of OSA, was in 9%.

Table 3 shows that children > 12 years old, obese children,
those having RTI, and allergy, had a significant higher
percentage of those having OSA. At the same time, children
who walk and sweat during sleep had the same significantly
higher percentage of those having OSA (P=< 0.05). On the
other hand, a non-significant difference was found between
OSA presence and children’s school type and position,
grade level, sleep duration and time, number of episodes
of stopped breathing during sleep and walking during sleep,
previous tonsillectomy, previous sleep planning, talking,
gnashing teeth and having restless legs during sleep (P=>
0.05). Table 4 shows that a non-significant difference was
found between the presence of OSA and children’s overall
academic level or their levels in different school subjects
(p=> 0.05).

Figure 1 shows that Spearman correlation analysis between
general academic level and SRBD scores showed a highly
significant negative correlation between them NB: (r= -
0.199, p=<0.001).
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Table 1: Distribution of the studied participants
according to their characters and child age, obesity,
school type and location, grade level and presence of
Down syndrome

Variable Mo (%)
Gender

Mala 163 (47.9)
Female 177i82.1)
Father education

lliterate 7(2.1)
Frimary ad. 13 (5.3
Freparatory edu. 29 (3.5
Secondary edu. 24i(24.7)
Bachelor degree 173{50.9)
Higherthenbachelor edu. 29 {3.5)
Father employment

Employed 305(39.7)
Unemployed 3501030
Mother education

lliterate 16 4.7
Frimary ad. 14(4.1)
Freparatory edu. 12(3.5)
secandary edu. GE(19.1)
Bachelor's degres 224 (859
Higherthenbachelor edu. 92,6}
IMother employment

Employed 156 (45.9)
Unemplayed 124(54.1)
Age of child:

<5 54 {15.9)
§-=19 128 {37.5)
9-12 112{32.9)
-12 46 {13.5)
Child having Down syndroms

es 20059}
Mo 320 (94.1)
Olase child

Mo 240247}
Yes 206 I73.3)
Schooltype

Frivate 92{27.1)
Governmeantal 243(72.9)
Schaol lacation

eastern region 22i25.9)
westernregion 93{27.4)
narthern region 102 {300
southernregion C7i16.8)
Grade level

1 24 {24.7)
ged 46 (13.5)
3% 53 {15.6)
4~ 46 ({13.5)
g 45{13.2)
E* 66(19.4)
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Table 2. Distribution of the studied children according to parameters related to their sleep, having RTI, allergy
previous tonsillectomy and mean score of SRBD scale

Variahle Mo (%)
Sleep duration

9 hours ar balows 231(58.9)
Above 9 hours 109{32.1)
Sleeptime

Before arat 22 p.m. 143 {43.5)
After 22 p.m. 192 (56.5)
ETI

Yes 37i10.9)
Mo 303{29.1)
Allergy

'CH Ca{17.4)
Na 281 (22.6)
Tansillectomy

Yes 270790
Na 313(92.1)
Mumber of episodes of stopped

breathing during sleep imors than

10 secondsi per hour 173050.9)
i 2717.9)
<5 g i{1.5)
5-15 2 {(0.5)
15-30 6(1.8)
=30 12737 .4)
[ Don't Know

Frevioussleep planning

'CH 19 (5.6
Na 321 (94.4)
Talk during sleap

es 19{5.6)
Mo 213 {5 2.5)
I don't know 108 {31.8)
Grashingtesth during sleep

Yes 3109.1)
Mo 246 (72.4)
[ don't know G3{12.5)
Walk during sleep

CH 9026
Mo 300{28.2)
| don't knows 3109.1)
Sweat during slesp

Yas 41{12.1)
Na 213 (62.6)
I don't know 26 {25.3)
Festlessleg during slesp

fas 1705}
Na 233 [68.5)
ldon't know a0 (26.5)
Mean (SRED) scale 0.12%0.13
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Table 3. Relationship between the presence of OSA and children’s characteristics (age, obesity, school type
and location, grade level and presence of Down syndrome), parameters related to their sleep, having RTI,

allergy and previous tonsillectomy)

Variable Q54 p-value
Fresent Absent He
Mo %) Mo (%)

Age of child
<6 7i13) 47 (27) 11.68 0.009
<9 5 {3.9) 123 {96.1)
9-12 92l 10392

~12 9 {13.5) 37 (30.4)
Obese child
Mo 9 {18.4) 40 (81.5) 5.48 0.01
Yes 2107.2) 270092.2)
Schooltype
Frivate 7i7.2) 25 {92.4) 0.23 0.63
Governmental 2319.3) 225(90.7)
School lacatian

eastarn region 662 220932 1.22 0.74
westernragion 104010.2) 23{89.2)

northern region 104{9.3) 92{90.2)

southernregion 407 §3 93]

Grade [awel

1t (&) 79 (94) 4.38 4.8
2 2i4.3) 44 {95 7l

3 4{7.5) 49 {92.5)
4= 5 (10.9) 41(39.1)

* B 113.3) 39126.7)

6 g {12.1) 58 (27.9)
Sleep duration

9 houror below 19{3.2) 212{91.8) 0.32 0.57
Above 9 hours 11(10.1) 93139.9)
Sleeptime

Eeforz arat 22p.m. 2.4 140 {946} 3.2 0.0%
After 22 p.m. 22011.5) 170i28.5)

ETI
Yas 6 (16.2) 31(83.8) 2.82 0.009
Mo 24 (7.5) 279 (92.1)

Allergy
Yas 10 {15.9) 49(83.1) 5.35 0.01
No 20{7.1) 261 {92.9)
Taonsillectarmy
Yes 41014.2) 23{85.2) 1.3 0.25
Mo 26 (8.3) 227 (91.7)

Mumberof episodes of stopped

breathing during sleep {mare than 10

secondsi perhaur

0 11 {6.4) 162(93.6) | 4.22 0.43
=5 4014.2) 23{85.2)

515 1§20 4 {z0)

15-30 0{0.0) 2 {100}

=30 0 (0.0} 6 (100

IDant Know 14111 113 (39)

Freviaus sleep planning
Yes 3{15.2) 16 (24.2) 1.21 0.27
Mo 27 (8.4} 294 (91,6}
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Table 3. Relationship between the presence of OSA and children’s characteristics (age, obesity, school type
and location, grade level and presence of Down syndrome), parameters related to their sleep, having RTI,
allergy and previous tonsillectomy) (continued)

Talk during sleep

Yas 2{10.5) 7{29.5) 1.22 0.45
Mo 15 117.5) 197 192.2)

| don't know 12011.1) 96 (85.9)

Gnashingteeth during sleep

Yas 6i19.4) 2CiE0.6) L.8 0.05
Mo 17 (6.9} 229{93.1)

[ don't know 7i11.1) CRi28.9)

Walk during sleep

Yas 3{33.3) BIBE.T) 12.23 0.oo0z
Mo 2147} 279093

| don't know 6i19.4) 2Ci20.5)

Sweat during sleep

Yas 7i17.1) 34082.9) 9.32 o.oov
Mo 1105.2) 202 {94.3)

I dan't know 12014} T4 (26}

Festlesslegs during sleep

Yes 4{23.5) 13(76.5) 5.4 o.ov
Mo 17 §7.3) 216{92.7)

[don't knaow 94100 2190

Figure 1: Prevalence of OSA among studied children

B O5A present

B O5A absent
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Figure 1. Spearman correlation between general academic level and SRBD scores

General academic level

2 Linear = 0.067

400 O QO DdD © OO O MOODo o0 o
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300/ OO QMIMO © O O @ O o O
2 50
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SRBD score

54

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 18 ISSUE 12 DECEMBER 2020




ORIGINAL CONTRIBUTION

Table 4. Relationship between the presence of OSA and children’s general academic level and level in school
subjects

254 ¥ p-value

Variahle Fresent Absent

Mo %) Mo %)
Cwarall school grads
Excellent 2i28.8) Ci7Fl.4) 6.52 0.02
Good 2 I:EE:I [ |:? 5:|
Fair 7{9.5) 67 (90.5)
Failing 19 (7.6 232(92.4)
Mathematics
Eccellant 1607.2) 206 {92.2) C.22 0.12
Good 10011.6) TEIEE 4
Fair 3010 27 (900
Failing 1 {50 1 {50
Science
Eccellent 2007.9) 2321{92.1) 2.1% 0.54
Good 913} B0 {27)
Fair 105,49} 16 (94,1
Failing 0.0 24100}
Arabic language:
Eccellent 1707 .40 2131{92.8) 3.01 0.39
Good 10010.2) 23092.2)
Fair 2{15.1) 110248}
Failing 1{25) 3(75)
Drawing
Eccellent 2002.4) 219 {91.8) 1.54 0.67
Good 9{11.7) 62 {22
Fair 1i4.5) 21{95.5)
Failing 0i0.0j 2100

Discussion

The present cross-sectional study aimed to assess the
prevalence of pediatric OSA and its association with
enuresis, obesity, socioeconomic characters and school
performance among children in Taif city, Saudi Arabia.
In this study, the prevalence of OSA was 9% in studied
children which was assessed by a score of SRBD >0.33.
This result is lower than that reported from a study done
in Riyadh, Saudi Arabia (21), where the prevalence
of children who were at high risk of sleep disordered
breathing was 21% by using pediatric sleep questionnaire.
Also, in another study done in Kirkuk in Iraq, 25% of
children were at high risk of having at least one type of
sleep disorder(24).

Regarding obesity, the normal BMI among children varies
according to age and gender thus it is difficult to identify
and label the weight status (25,26). This study revealed
that children > 12 years old, obese children, those having
RTI, and allergy, had a significantly higher percentage of
those having OSA. At the same time, children who walk
and sweat during sleep had the same significantly higher
percentage of those having OSA. Previous studies agreed
with our results as it showed that overweight children
have high risk to develop OSA compared to normal weight

children (25,27). At the same time, it was found that OSA
can induce obesity pathogenesis by increasing ghrelin
secretion and leptin resistance; these hormones play
major role in appetite regulation (10,28).

Ourfinding demonstrated that a non-significant association
was found between the presence of OSA among
studied children and the overall school performance or
their grades in Mathematics, Science, Arabic and Arts.
There have been numerous studies on the association
between pediatric SRBD and school performance
(14,29,30,31,32,33). These studies found different results
as some of them revealed an association between SDB
and poor school performance (14,29,30,31), and some
did not (32,33). Despite the predominance of studies that
proved the association, the difference could be attributed
to the different settings. Previous studies observed
the association between sleepwalking in children and
obstructive sleep apnea (34). In the present study, children
with positive OSA were more probable for sleep walking;
this could be explained by the lack of sleep due to OSA
(34).

Quite a number of children with OSA were found to have
nocturnal enuresis (NE) (35). In this study we found a
strong relationship between NE and children with OSA. It
has been assumed that increased enuresis may be due
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to the diminishing effects of OSA on arousal responses, to
changes in bladder pressure, or potentially associated with
hormonal changes involved in fluid regulation. In a meta-
analysis of 14 studies, NE was significantly associated with
OSA (36). So, it is essential to ask any patient suspected
of having OSA about history of NE and vice versa.

A limitation of this study could be the cross-sectional study
used that can reveal the association between variables
without revealing the causal relationship

Conclusion

This study found that the prevalence of a score of SRBD
>0.33 was suggestive of high risk pediatric SRBD which as
an indicator of OSA was 9%. Children > 12 years, obese
children, those having RTI, and allergy, had a significantly
higher percentage of those having OSA. On the other
hand, a non-significant difference was found between the
presence of OSA and children’s overall academic level or
their levels in different school subjects. A highly significant
negative correlation was found between general academic
level and SRBD scores. There is a need for future school-
based studies done on a larger sample to confirm the
observed associations found in the present study.
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