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SLEEP DISORDERS

Sleep Patterns and Sleep Difficulties
among Saudi Children in Tabuk City
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ABSTRACT

Introduction: Sleep difficulties are common among children and are pointers to serious
physical and mental disorders studies on the same lacks in Saudi Arabia. This is the first
study to include children 1-11 years of age. Thus, we aimed to assess the variable sleep
patterns and sleep disorders in Saudi children.

Methods: This is a cross-sectional study that enrolled 188 children (1-11 years) from
the waiting area in the pediatric outpatient clinic at Maternity and Children Hospital, Tabuk
city, Kingdom of Saudi Arabia. The study was conducted in October 2018. A structured
questionnaire based on the children's sleep habits was distributed to the parents via one-to-
one interview. In the questionnaire, each item described their child’s behavior for the recent
week's sleep pattern.

Results: There were 188 children, ages 1-11 years. The most common sleep problem was
sleep-related anxiety (81.5%) followed by sleep resistance (59.8%) and night waking (56.0%).
The least common was sleep-disordered breathing which was observed in 28.3% of children.

Conclusion: Sleep problems were prevalent among children in Tabuk City, Saudi Arabia.
The most common sleep problem was sleep-related anxiety followed by sleep resistance
and night waking. The least common was sleep-disordered breathing which was observed in
more than a quarter of children. Further larger multi-center studies are needed to assess and
address the causes of sleep problems.

Introduction

Undoubtedly, sleep plays an important role in children’s physical
fitness, behavior, and emotional development, as well as in cognitive
functioning, learning, and attention [1]. Poor and insufficient sleep
duration and quality can lead to significant short and long-term sequelae
such as excessive daytime sleepiness, poor academic performance [2],
hyperactivity, and an increased vulnerability to accidents or injuries [3].
Sleep problems are prevalent in children, especially among school-aged
children, and are reported as 30-62%. Necessitating that Pediatricians
should anticipate, recognize, and treat most sleep problems and refer
them to a specialist when needed [4].

Sleep behavior such as parasomnias, sleepwalking, sleep talking, and
confusional arousals tend to happen mainly early in the night, while
nightmares occur late in the night. Behavioral insomnia is characterized
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by the inability to fall asleep. Delayed sleep time
disorder is defined as difficulty in falling asleep and is
common in adolescence. There is a wide variation in
sleep behavior among the children population which
might be due to cultural or genetic differences [5].
Parents usually underreport sleep difficulties in their
children worldwide. Sleep problems varied widely
ranging from transient benign behavioral problems
to more persistent and severe conditions such as
sleep apnea syndromes [6,7].

The relationship between age, sex, and sleep
problems was discussed controversially, some
reported no sex difference, and oppositely, some
reviews reported more frequent sleep problems
among girls than boys [8,9].

In Saudi Arabia, studies on sleep problems among
children lack. A recent study showed that the most
common sleep problems in children were difficulty
getting out of bed in the morning (63.1%), sleeping
too little (40.2%), and restless sleep (34.4%) in which
a conclusion raised that sleep problems are prevalent
among 94.4% of 5-13 age school-aged children [10].
This is the one of the few studies to assess sleep
problems in children in Tabuk City, Saudi Arabia.
Therefore, the present study aimed to investigate
sleeping patterns, determine the prevalence of sleep-
related problems, and analyze the effects of age,
gender, and Socioeconomic Status (SES) on sleep
habits and sleep-related problems among children
from the age of 1-11year.

Methods
Sample

This is a cross-sectional study that enrolled
188 children from the waiting area in the pediatric
outpatient clinic at Maternity and Children Hospital
(MCH), Tabuk city, Kingdom of Saudi Arabia. The
inclusion criteria were: children from 1-11 years, of
Saudi origin, and living in Tabuk city. Those who are
known to have medical or psychiatric problems and/
or are on chronic medications were excluded from the
study. The study selected the parents' children and
specifically requested them to involve their healthy
children, not the ones who is visiting the clinic at the
time of recruitment. The questionnaire was answered
by the child’s parent or guardian after asking their
permission to participate in the study. The study used
one-to-one interview questionnaire items done by
trained medical students in the pediatric clinic daily
(5 days a week from 8-12 PM and 1- 4 PM) for one
month in October 2018. A questionnaire consists of 2
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types: a multiple choice of always (5-7), sometimes
(3-5), and never (zero) with scoring marks of 1, 2, and
3 respectively. The other type of question is an open
question for a quant. A total of 190 parents requested
to answer the questions.

Measure

The study interview used the children's Sleep
Habits Questionnaire (CSHQ) checklist which
involved a 45- item parent questionnaire focusing
on sleep behavior in children and was used in many
studies worldwide(add references). CSHQ_ is designed
primarily to be a screening tool to delineate sleep
habits and identify problematic sleep domains in
school-aged children. The sleep domains are reflected
in eight of the CSHQ subscales. The CSHQ_domains
used in the study are 1) bedtime resistance, 2) sleep
onset delay, 3) sleep duration, 4) sleep anxiety, 5)
night walking, 6) sleep-disordered breathing, 7)
parasomnias, and 8) daytime sleepiness. In addition,
demographic datasuch as age, sex, and socioeconomic
status (focused mainly on the level of education and
accommodation area) were added. For each question,
parents' answers are given a three-point scale for
each behavior as "rarely" (0-1 times), "sometimes"
(2-4 times), or "usually" (5-7 times) per week. The
scoring of some items reversed (items 1, 2, 3, 10, 11
and 26) indicating higher score for a more disturbed
sleep. The subscales are Bedtime Resistance (Q.1, 3,
4, 5, 6 and 8), Sleep Onset Delay (Q_2), Sleep Duration
(Q.9, 10 and 11 ), Sleep Anxiety (Q 5, 7, 8 and 21 ),
Night Wakings (Q 16, 24 and 25), Parasomnias (Q 12,
13, 14, 15, 17, 22 and 23), Sleep-Disordered Breathing
(Q.18, 19 and 20) and Daytime Sleepiness (Q_26, 27,
28, 29, 30, 31, 32 and 33). Parents requested to recall
their sleep patterns over one month in which they
were also asked to state their habitual bedtime, the
morning wake-up time, and the usual sleep duration
(day and night).

Ethical approval

Ethical permission for this studywas granted by the
Ethics Committee of the ministry of health at Tabuk
city (IRB Protocol No: TU-077/022/172). The approval
included the research protocol data, collection sheets
that constitute the consent for participant agreement
progress, and the final report submitted at the end of
the study.

Statistical analysis

The different types of sleep patterns encompassed
within the groups of items used to measure the eight
domains of sleep-related difficulties with the CSHQ_
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were compared by examining the grouped median
scores. Each Median (Mdn) score represented the 50t
percentile, implying that the score for 50% of the
respondents was below the median, whilst the score
for 50% of the respondents was above the median.
The 95% CI reflected the uncertainty of the median
scores, with the widest CI reflecting the highest
level of uncertainty. However, most of the CI was
narrow, implying that most of the items appeared to
be reliably measured. Some of the 95% CI captured
zero, implying that in at least 95 out of 100 cases, the
response was “Never”.

The demographic and categorical variables
measured with the CSHQ measured with single items.
Other variables operationalized by aggregating the
4-point item scores for the groups of two to seven
items used to measure seven dimensions of sleep
difficulties, where: 0 = Never, 1 = one or two times
per week; 2 = three or four times and week; and 3 =
five to seven times per week. Daytime sleepiness was
measured with a 3-point scale, where: 0 = Awake; 1
= Sleepy; 3 = Asleep. Each group of item scores was
averaged to create a continuous or interval level scale
withanadequatetoagoodlevel of internal consistency
reliability (Cronbach's alpha = 0.61 to 0.80). Higher
scores indicated that the children experienced a
greater frequency of sleep-related difficulties.

The different types of sleep patterns encompassed
within the groups of items used to measure the eight
domains of sleep-related difficulties with the CSHQ
were compared by examining the grouped median
scores. Each median (Mdn) score represented the 50t
percentile, implying that the score for 50% of the
respondents was below the median, whilst the score
for 50% of the respondents was above the median.
The 95% CI reflected the uncertainty of the median
scores, with the widest CI reflecting the highest
level of uncertainty. However, most of the CI was
narrow, implying that most of the items appeared to
be reliably measured. Some of the 95% CI captured
zero, implying that in at least 95 out of 100 cases, the
response was “Never”.

The data analysis was conducted using IBM SPSS
V. 24.

Results

The total number of respondents was n = 189 of
which n = 5, 2.7% of respondents failed to complete
the CSHQ, All respondents providing missing values
were excluded so that the sample size was reduced
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to n = 184. The proportion of male children (n = 100,
54.4%) is slightly more than female children (n = 84,
46.6%) (Table 1). The children ranged in age from
1 to 11 years (Mean = 6.13, 95% CI = 5.78, 6.47). The
ages of the male children (Mean = 5.95,95% CI = 5.47,
6.43) overlapped with the ages of the female children
(Mean = 6.33, 95% CI = 5.83, 6.83).

Tables 2,3 present the ranked median item scores
measuring the eight domains of sleep-related
difficulties. Bedtime resistance item showed that the
three most frequent patterns of resistance (between
one and four times a week) were: the child needs to
have parents or someone in their place (Mdn = 1.82);
the child fears sleeping alone (Mdn = 1.56), and the
child fears sleeping in the dark (Mdn = 1.64). However,
the daytime sleepiness item pointed out that the child
tended to look sleepy while riding care (Median =

Table 1: Demographical and categorical variables measured with sin-
gle items.

. . Number
Domain Variable Measures
of Items
Age of children
1 1 Years
1 =Male; 0 = Female
3 Gender of children 1
4/Sleep du-
/ ) P How long does
ration per .
) the child sleep per
day includ- 1 Hours
. day?
ing naps
5/Waking Time after 5am Hours
up when the child 1
wakes up
How often will 0 = Never; 1= One to
the child’s sleep two times a week; 2 =
6/Amount ) .
of Slee be sufficient and 1 Three to four times a
P well (the right week; 3 = Five to seven
amount?) times a week

Table 2: Sleep-related difficulty scales measured by averaging
groups of item scores.

Sleep-related Difficult
eeprerated DIICUIEY Number of ltems Cronbach’s Alpha

Scale
Bedtime resistance 6 0.75
Daytime sleepiness 2 0.62
Night waking 3 0.62
Parasomnia 7 0.68
Sleep-disordered breathing 3 0.80
Sleep onset delay 3 0.60
Sleep-related anxiety 6 0.68
Total sleep-related 30 0.77

difficulties
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Table 3: Ranked median item scores used to measure the eight domains.
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ltem Median 95% CI
Bedtime Resistance
How many times does the child need to have parents or someone in their place so he can sleep 1.82 1.50 1.85
How often does the child fear sleeping alone? 1.56 1.36 1.71
How often does the child fear sleeping in the dark? 1.47 1.28 1.64
How often does the child resist staying in his bed (crying, refusing to stay in bed, etc.) 1.24 1.14 1.46
How often does the child sleep in the parent's bed or their place? 0.88 0.43 1.27
Daytime Sleepiness
Last week, how did your child look while riding a car? 0.63 0.49 0.79
Last week, how did your child seem to be watching TV? 0.45 0.33 0.59
Night Waking
How often does the child wake up once a night? 1.16 1.05 1.29
How often does the child move to another bed (parents or non-residents) 0.79 0.52 1.12
How often does the child wake up more than once at night? 0.76 0.73 0.99
Parasomnia
How often the child moves and is anxious during sleep? 1.39 1.28 1.53
How often does the child speak during sleep? 0.80 0.76 1.02
How often does the child wake up during the night by screaming, sweating, or wailing? 0.54 0.00 0.76
How many times does the child wake up terrified of nightmares or scary dreams? 0.56 0.00 0.75
How often does the child urinate involuntarily while sleeping? 0.43 0.00 0.51
How often does the child push teeth during sleep (a dentist may tell you this)? 0.28 0.00 0.51
How often does the child walk while sleeping at night? 0.13 0.00 0.24
Sleep Duration
How often do you have very little sleep? 2.50 2.37 2.57
How often will the child's sleep be the right amount? 1.18 1.08 1.31
Sleep Disordered Breathing
How often does the child snore or cough during sleep? 0.67 0.00 1.00
How often does the baby snore during sleep? 0.51 0.00 0.78
How often does the child’s breathing stop during sleep? 0.12 0.00 0.28
Sleep Onset Delay
How many times does the child sleep alone in his bed? 3.22 3.06 3.37
How often does the child go to bed at the same time? 3.00 2.86 3.14
How often does the child sleep 20 minutes after arriving in bed? 0.93 0.80 1.05
Sleep-Related Anxiety
How many times does the child wake up by himself? 1.74 1.60 1.88
How often does the child wake up in a bad mood? 1.38 1.26 1.49
How often do parents wake up or in their place the child sleeps 1.55 1.39 1.70
How often does the child have difficulty getting up from bed when waking up? 1.30 1.15 1.45
How often do you show signs of fatigue and fatigue on the child 1.26 1.13 1.38
How many times when waking up take the child a long time to be in full consciousness 1.15 1.01 1.29

0.63).

Night waking items showed that the most frequent
pattern of waking up was once a night, which
occurred between one and four times a week (Mdn =
1.16). Parasomnia item showed that the most frequent
parasomnia between one and four times a week, was
the child moving and being anxious during sleep (Mdn
=1.39) followed by speaking (Mdn = 0.80); waking up
screaming, sweating, or wailing (Mdn = 0.54); waking

up with nightmares or scary dreams (Mdn = 0.56) in
sleep less than one or two times a week.

For the sleep duration item, 50% of the parents
thought that their child slept very little sleep for more
than three to four times a week (Mdn = 2.50) and 50%
of the parents believed that their child slept the right
amount for more than one or two times a week (Mdn
=1.15).

Ahmed NF, et al. (2023) J Biomed Res Environ Sci, DOI: https://dx.doi.org/10.37871/jbres1707
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Sleep-disordered breathing showed that the child
snored or coughed during sleep for less than one
or two times a week (Mdn = 0.67); the baby snored
during sleep for less than one or two times a week
(Mdn = 0.52) and the least frequent pattern was the
child's breathing stopped during sleep (Mdn = 0.12).

Regarding the sleep onset delay item, 50% of the
children slept in their bed (Mdn = 3.22), and went to
bed at the same time (Mdn = 3.00) for more than five
to seven times a week; however, 50% of the children
did not sleep within 20 minutes of going for less than
one or two times a week (Mdn = 0.93).

Sleep-related anxiety showed that the three most
frequent patterns of sleep-related anxiety (between
one and four times a week) were: the child waking up
by himself (Mdn = 1.74); parents waking up or in their
place when the child sleeps (Mdn = 1.55), and the child
waking up in a bad mood (Mdn = 1.38). Less frequent
symptoms of sleep-related anxiety included the child
having difficulty getting up from bed (Mdn = 1.30);
the child showing signs of fatigue (Mdn = 1.26), and
the child taking a long time to be in full consciousness
(Mdn =1.15).

JOURNAL OF BIOMEDICAL RESEARCH & ENVIRONMENTAL SCIENCES Issh:| 2766-2276

Prevalence of sleep-related difficulties

Figure1displays the normal frequency distribution
of the average scores for the CSHQ items, reflecting
the prevalence of sleep-related difficulties in the
sample of Saudi children.

The average scores for the 30 items ranged from
0.3 to 2.2 (Mean = 1.02; 95% CI = 0.97, 1.07) implying
that, on average, the children experienced sleep-
related difficulties one or two times a week. The scores
ranging from 0.3t0 0.9 (n = 82, 44.4%) indicated that,
in under half of the sample, the average frequency
of sleep-related difficulties was less than one or
two times a week. The scores ranging from 1.0 to
2.2 indicated that in the majority of the sample (n =
102, 55.6%) the average frequency of sleep-related
difficulties was up to three or four times a week. This
finding supports Hi: Sleep disorders are prevalent
among Saudi children [10,11].

Table 4 presents the frequency distributions of
the prevalence of sleep-related difficulties based
on the scores for seven domains measured with the
CSHQ. The most prevalent difficulties, (indicated
by average scores ranging from 1.0 to 2.2) reported

13.6

1.4

82 82

87 87

Relative Frequency (%)

27

11

82

1 11
05 05 05

032040506 07 08 0.9 1011121314 15 16 1.7 18 1.9 20 21 22
Total sleep-related difficulties

Figure 1 Frequency distribution of average scores for total sleep-related difficulties.

Table 4: Prevalence of Sleep-Related Difficulties.

Average score

Scale 0.0t0 0.9 1.0t02.2
n % n %

Sleep-related anxiety 34 18.5% 150 81.5%
Bedtime resistance 74 40.2% 110 59.8%
Night waking 81 44.0% 103 56.0%
Sleep onset delay 99 53.8% 85 46.2%
Daytime sleepiness 105 57.1% 79 42.9%
Parasomnia 128 69.6% 56 30.4%
Sleep-disordered breathing 132 71.7% 52 28.3%
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in over one-half of the sample, were sleep-related
anxiety (81.5%); bedtime resistance (59.8%); and
night waking (56.0%). The less prevalent sleep-
related difficulties, reported in less than one-half of
the sample, were sleep onset delay (46.2%); daytime
sleepiness (42.9%); parasomnia (30.4%); and sleep-
disordered breathing (28.3%).

Discussion

The current data showed that from 28.3% (sleep-
disordered breathing) up to 81.5% (Sleep-related
anxiety) of children in Tabuk City, Saudi Arabia were
suffering from sleep problems.

A recently published study showed that 4-11%
of children in Spain were suffering from sleep-
disordered breathing (SDB). Importantly, SDB was
negatively associated with academic grades [12]. The
current results were nearly triple (28.3% of children
had SDB). An urgent interventional measure is needed
to investigate the causes of SDB in Tabuk City and
introduce timely management. Internet addiction
and high body mass index are important associations
of SDB that can be addressed and prevented [13].
In the present study, night awaking was reported
in 56% of children, a previous study published in
Riyadh Saudi Arabia [10] found lower rates (22.1%).
Participants' age and the small sample of the previous
study are plausible explanations for the observed
discrepancy. Daytime sleepiness was found in 42.9%
of the present sample and was higher than Alafifi
N [10] study, which reported a prevalence of 35%,
while a study conducted in China [14], found higher
rates (75.3%). However, bedtime resistance, sleep
anxiety, and sleep onset delay were higher among
the current sample (59.8% versus 47.2%), 81.5%
versus 54.3%, and 45.2% versus 22.2% respectively.
Interestingly, parasomnia was higher among the
Chinese results (55.1% versus 30.4%). Sleep duration
during weekdays and weekends, chronotype, and the
age of the participants (we included children from
1-13 years of age) are plausible explanations [15]. It
is important to note that, insomnia and chronotype
are associated with neuropsychiatric problems,
food addiction, smoking, and obesity [16]. Urgent
measures are needed to investigate the causes of sleep
problems among children in Tabuk to prevent serious
consequences. Insomnia and daytime sleepiness
deserve special attention as major health concerns
because of their impact on neurocognitive skills and
school performance [16]. The current findings showed
higher rates of sleep problems among Saudi Children
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compared to their counterparts from Asia [17] and the
United States of America [18]; genetic and cultural
factors might explain the differences across countries
[19]. A study conducted in Egypt found similar results
regarding daytime sleepiness and parasomnia with
lower rates of other sleep parameters [20]. Parents'
awareness of sleep disorders, social and cultural
factors, and associated physical and mental disorders
are plausible explanations. Despite the association of
sleep problems with various preventable physical and
mental disorders [21,22]. However, few researchers
addressed this important issue in Saudi Arabia
[10,11]. Although some sleep problems including
parasomnia are common among the young and can
resolve spontaneously, they can negatively affect the
quality of life and are associated with serious physical
and mental disorders [23]. Raising awareness about
good sleep hygiene among the community is highly
needed in Tabuk City, Saudi Arabia. Pediatricians may
need to screen children for sleep problems and refer
them for early management to avoid their deleterious
consequences.

Limitations

The main limitations of this study are the small
sample size (n = 184). The total population of Saudi
Arabia is about 35.5 million, of which the target
population of children between 1 and 11 years old
represents about 7.0 million (O'Neill, 2021). The
sample size should be at least n = 385 to achieve 95%
confidence that the scores measured in the sample are
within + 5% of the real scores in the population.

Anotherlimitationrelated to the statistical internal
validity of single-item measures as "multiple-item
measures have better psychometric properties than
single-item measures'"; however, “though multiple-
item measures are preferable from a psychometric
standpoint, in some circumstances single-item
measures can provide useful information.

Conclusion

Sleep problems were prevalent among children
in Tabuk City, Saudi Arabia. The most common sleep
problem was sleep-related anxiety followed by sleep
resistance and night waking. The least common was
sleep-disordered breathing which was observed in
more than a quarter of children. Further larger multi-
center studies are needed to assess and address the
causes of sleep problems.
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