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Arabic translation and validation

of a pediatric sleep questionnaire to assess
the prevalence of sleep-disordered breathing
among Saudi pre-school children
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Abstract

Objectives (1)To translate to Arabic a validated pediatric sleep questionnaire, (2) To assess the validity and reliability
of the translated questionnaire, and (3) To assess the prevalence of sleep-disordered breathing (SDB) among a group
of pre-school children in Jeddah, Saudi Arabia.

Methods Using forward and back-translation, a set of 6 hierarchically arranged questions that comprise the Gozal
sleep questionnaire was translated into Arabic. Validity was assessed using face validity and content validity for con-
sistency and clarity, using both item-level and scale-level content validity indices (I-CVI, S-CVI). Consent forms were
sent to 1783 mothers recruited from 8 different pre-schools in Jeddah between October 2017 and April 2018, and 209
signed and returned the consent forms. Out of this sample, 34 mothers were contacted to assess internal consistency
using Cronbach’s alpha, and test-retest reliability using Interclass correlation coefficient (ICC). Finally, all 209 mothers
were contacted to answer the questionnaire to obtain the prevalence of SDB.

Results Using face validity and content validity, the translated questionnaire proved to be valid with perfect I-CVI
and S-CVI. Internal consistency (Cronbach’s Alpha 0.64-0.89) and test-retest reliability (ICC=0.87, p<0.001) showed the
translated questionnaire to have good to favorable reliability. Depending on the severity of SDB, the prevalence of
SDB was 7.7%, 5.7%, and 3.8% for mild, moderate and severe cut-off values respectively.

Conclusion A validated pediatric sleep questionnaire to assess SDB was translated into Arabic and the translation
proved to be valid and reliable. The prevalence of SDB was found to be very comparable to other areas in the world.

Keywords Arabic, Children, SDB, Sleep, Translation, Questionnaire

Introduction

Sleep-disordered breathing (SDB), which includes snor-
All procedures followed were in accordance with the ethical standards of . P & ( ) . .
the responsible committee on human experimentation (institutional and ing and sleep apnea among other sleep disorders, is an
national) and with the Helsinki Declaration of 1964 and later versions. important factor for morbidity in adults and children
*Correspondence: [1-5]. In adults SDB has been linked to increased risks
Ahmed | Masoud for hypertension, myocardial infarction, strokes, diabe-
aemasoud@kau.edu.sa : : : _
! Department of Orthodontics, Faculty of Dentistry, King Abdulaziz tes, Sle?Pmess related accidents, ar%d dementia [3’ 6 8].
University, PO Box 80209, Jeddah 21589, Saudi Arabia In addition to the consequences in adults, additional
2 Clinical Nutrition Department, Faculty of Applied Medical Sciences, King consequences in children include attention-deficit/

Abdulaziz University, PO Box 80209, Jeddah 21589, Saudi Arabia hyperactivity disorder (ADHD) and other behavioral

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12887-022-03820-2&domain=pdf
http://orcid.org/0000-0003-2854-1872

Masoud and Mosli BMC Pediatrics (2023) 23:50

manifestations, disturbances in cognitive development,
failure to thrive, and increased utilization of health
care services [2, 9]. Overnight, attended, in-laboratory
polysomnography (PSG) remains the gold standard for
diagnosis of SDB [9, 10]. On the other hand, screening
for SDB can be carried out using sleep questionnaires
and thus are considerably relevant for epidemiological
studies [11-14].

Pediatric sleep questionnaires are parent report tools
that are concerned with the symptoms and risk factors
of sleep apnea and SDB (spruyt & Gozal, 2011). Most
questionnaires are too long, and a short questionnaire
composed of a set of 6 hierarchically arranged ques-
tions was constructed and validated [11, 15]. Recently,
Masoud et al. compared this set of 6 hierarchically
arranged questions to the more commonly used Pedi-
atric Sleep Questionnaire (PSQ) in children referred
for a sleep study. They found that this set of 6 questions
performed slightly better than the PSQ both in terms of
correlating with the apnea-hypopnea index (AHI) and
predicting sleep apnea [16].

Although SDB is widely known for affecting adults it
still occurs in children. The prevalence of SDB varies in
children based on the definition and ranges from 8 to
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out using forward-translation and back-translation
methods adopted from the World Health Organization
(WHO). (2) To validate the translated questionnaire by
assessing face validity and content validity, and to evalu-
ate reliability by assessing the internal consistency and
test-retest reliability. (3) To use the translated question-
naire to assess the prevalence of SDB among a group of
children in Jeddah, Saudi Arabia.

Materials and methods

This cross-sectional study was undertaken to translate a
validated set of 6 hierarchically arranged questions, that
comprise the Gozal sleep questionnaire (6Q) (Fig. 1),
and use it to assess the prevalence of SDB among Saudi
pre-school children [11, 15]. The questions use Likert-
type responses for the preceding 6 months with scores
as following: “never” or “mildly quite” (0), “rarely” or
“medium loud” (1), “occasionally” or “loud” (2), “fre-
quently” or “very loud” (3), and “almost always” or
“extremely loud” (4). A cumulative score is then calcu-
lated using the following formula developed by Spruyt
and Gozal [11] where Q1= raw score to questionl,
Q2= raw score to question 2 and so on:

A= (Q1+Q2)/2; B= (A+Q3)/2; C= (B+Q4)/2; D= (C+Q5)/2; and the final score = (D+Q6)/2

17% [5, 17-20]. More recently the prevalence of child-
hood obesity has gone up leading to both increased
prevalence and increased awareness of pediatric sleep
disorders such as obesity-related obstructive sleep
apnea (OSA) [21]. In Saudi Arabia, BaHammam et al.
and Wali et al. attempted to study the prevalence of
SDB among adults [22, 23]. Using the Berlin question-
naire, BaHammam et al. determined that in Riyadh,
Saudi Arabia, 33 to 39% were considered as high-risk
patients for OSA [22, 24]. Wali et al. caried out the
first population-based survey of SDB and OSA in Saudi
Arabia using both a questionnaire and a PSG. Using
the Wisconsin questionnaire, the authors reported the
prevalence of habitual snoring in Jeddah, Saudi Arabia
to be 23.5%, [23] In 2019, Baidas et al. performed the
first study to determine the prevalence of SDB among
children in Saudi Arabia using an Arabic version of the
PSQ [25]. They found that 21% of children aged 6-12
years were at high risk of SDB in Riyadh, Saudi Arabia
[25]. To our knowledge, no study has been performed
to assess the prevalence of SDB among children in Jed-
dah, Saudi Arabia.

The objectives of the current study were: (1) To trans-
late to Arabic a validated sleep questionnaire comprised
of a set of 6 hierarchically arranged questions (6Q) pro-
posed by Spruyt and Gozal [11]. This was accomplished

Spruyt and Gozal proposed a cumulative score
greater than 2.72 to be suggestive of SDB [11]. Other
authors have questioned this cut-off value [15, 16].
Participants were recruited from 8 pre-schools
located in different areas in Jeddah, Saudi Arabia
between October 2017 and April 2018. Two pre-
schools were selected randomly from each of the
northern, southern, eastern, and western areas. Of
the 8 pre-schools, 4 were public and 4 were private.
A description of the study and consent forms were
placed in the backpacks of 1783 enrolled students.
Study inclusion criteria for the children were:1)
Saudi or a permanent resident of Saudi Arabia, 2)
age between 3 and 5 years old, 3) resides with his/her
mother, 4) healthy with no serious medical problems
or history of food allergies, and 5) mother is an Arabic
speaker. Two hundred and nine mothers returned the
signed consent forms and were contacted by research
assistants over the telephone to answer the question-
naire. Written informed consent was obtained from
all parents or legal guardians This study was part of
a larger scale study to evaluate eating behaviors and
weight status among Saudi pre-school children [26].
The protocol was approved by the research ethics
committee at King Abdulaziz University (#366-16).
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Code:

Set of six hierarchically arranged questions

Please answer the following questions for the preceding 6-month time frame.

Q1: Do you ever shake your child to make him/her breathe again when asleep?

Rarely
(once per week)

Occasionally
(twice per week)

Frequently

Never (3 to 4 times per week)

Q2: Does your child stop breathing during sleep?

Rarely
(once per week)

Occasionally
(twice per week)

Frequently

Never (3 to 4 times per week)

Q3: Does your child struggle to breathe while asleep?

Rarely
(once per week)

Occasionally
(twice per week)

Frequently

Hever (3 to 4 times per week)

Q4: Are you ever concerned about your child’s breathing during sleep?

Almost always
(more than 4 times per week

Almost always
(more than 4 times per week

Almost always
(more than 4 times per week

Rarely
(once per week)

Occasionally

Never (twice per week)

Q5: How loud is the snore?

Mildly quite Medium loud

Q6: How often does your child snore?

Rarely
(once per week)

Occasionally

Never (twice per week)

(3 to 4 times per week)

Loud

(3 to 4 times per week)

Frequently Almost always

(more than 4 times per week

Very loud Extremely loud

Frequently Almost always

(more than 4 times per week

Fig. 1 Original English version of the 6 hierarchically arranged questions that comprise the Gozal sleep questionnaire [11]

The study included three stages: (1) translating the
English questionnaire into Arabic, (2) testing the validity
and reliability of the translated Arabic questionnaire, and
(3) Using the translated Arabic questionnaire to obtain
the prevalence of SDB among pre-school children in Jed-
dah, Saudi Arabia.

Stage 1. Translating the English questionnaire into Arabic
To translate the questionnaire, forward-translation
and back-translation methods refined by the WHO
were adopted [27]. To produce a final translation 6
steps were followed:

a. Forward-translation

Forward-translation was performed by the primary
investigator (PI), an American trained health profes-
sional. The PI's mother tongue is Arabic but is familiar
with the terminology in the field of sleep having obtained
a PhD in neuroscience and sleep from the United States.
The PI emphasized conceptual rather than literal transla-
tion of words. Translations were also made to be concise
avoiding long sentences with many clauses. Finally, trans-
lations were aimed to be clear and simple to consider
stay-at-home mothers as the typical respondent. This
resulted in an initial Arabic forward translation (Fig. 2).
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’ English questionnaire ‘

Arabic translator

Initial Arabic forward-translation ‘

I Expert panel discussion

Modified Arabic forward-translation ‘

I English translator

Back-translation

I Expert panel discussion

‘ Pretest Arabic translation

*Pretesting + expert panel discussion

‘ Final Arabic translation ‘

Fig. 2 Five different translations developed during the translation
process

b. Expert panel discussion of initial forward-translation

A bilingual (Arabic and English) expert panel, with Ara-
bic as their first language, was convened by the PI to dis-
cuss the initial forward-translation. The panel included 5
American trained professionals. There were 4 health pro-
fessionals with either a PhD or a Doctorate degree, and
an engineer with a PhD. The PI provided the panel with
reading material that familiarized them with SDB, snor-
ing, sleep apnea, diagnosis and screening methods, and
sleep questionnaires. The panel was also informed of the
target audience, the way in which the questionnaire will
be administered, and the conceptual framework.

The expert panel reviewed each question to iden-
tify and resolve inadequate concepts of translation, and
inadequate expressions used in the translated version to
ensure cultural sensitivity [28]. The panel also reviewed
the questions to ensure consistency between the origi-
nal and translated versions and identify discrepancies
between of the questionnaires. This was carried out by
questioning some expressions and words and suggesting
alternatives until finally agreeing on a modified Arabic
forward translation (Fig. 2).

¢. Back-translation

Back-translation to English was performed by another
health professional. The translator’s mother tongue is
English but is fluent in the Arabic language having stud-
ied Arabic for 14 years in an Arabic school in Jeddah,
Saudi Arabia. The translator was provided with the same
reading material and information provided to the expert
panel. The same concepts used by the PI for forward
translation were used to create a back-translation (Fig. 2).
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d. Expert panel discussion of back-translation

The back-translation was discussed by the same expert
panel and in the same manner in which the forward-
translation was discussed. The panel compared the
original English version with the back-translated ver-
sion to make sure the content and concept remained
the same. Changes were made to the modified for-
ward-translation and a pretest Arabic translation was
composed (Fig. 2).

e. Pretesting and cognitive interviewing

The pretest Arabic translation was pretested on a group
of 10 Saudi mothers visiting a private dental practice in
Jeddah. Care was taken to include mothers of different
socioeconomic levels. After the mothers filled the ques-
tionnaires, each mother was interviewed separately to
discuss their responses. The mothers were asked whether
they thought each question was clear, what they thought
each question was asking, and to repeat each question in
their own words. Additionally, the mothers were asked
about certain words or phrases which the expert panel
thought might be problematic, and alternative options
were presented to the mothers to choose from. Finally,
the mothers were asked if there were any words or
phrases, other than the ones selected by the panel, that
they did not understand or that could be misunderstood.
A written report of all answers and problems arising dur-
ing these interviews was prepared.

f. Expert panel discussion of pretesting results

The written report that was formulated as a result of pre-
testing and cognitive interviewing was presented to the
same expert panel for discussion. The panel discussed
all answers and issues that arose during the interviews
in addition to alternative options to problematic words
or phrases. Discrepancies were discussed and resolved
through consensus among the expert panel to derive a
final Arabic translation (Fig. 2).

Stage 2. Testing the validity and reliability of the translated
Arabic questionnaire

Validity

Face validity was assessed during pretesting when cog-
nitive interviewing was performed. Face validity was
determined subjectively using a dichotomous scale by
asking the mothers to rate each question as “clear” or
“not clear”.

Content validity was undertaken by the expert panel
review which was ongoing during the translation process.
Content validity was assessed at three timepoints: after
forward translation, after back-translation, and after pre-
testing. After forward translation to ensure that adequate
concepts and expression were used and consistency with
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the original question was maintained. After back-transla-
tion to ensure the back-translated version maintained the
same concept and content as the original English version.
Finally, after pretesting, each member of the panel rated
each question independently in terms of “consistency
with the English version” and “clarity” on a four-point
scale (Table 1) [29]. The item-level content validity index
(I-CVI) for each question (proportion of experts giving a
question a score of either 3 or 4), and the scale-level con-
tent validity index (S-CVI) (proportion of questions on
a questionnaire that achieved a score of 3 or 4 by all the
experts), were calculated as will be described in the sta-
tistics section [30].

Reliability

Reliability was conducted after content validity. The
study team randomly selected 34 mothers out of the total
sample of 209 to examine internal consistency and test-
retest reliability. The mothers were contacted by phone
to complete the questionnaire. The questionnaire had 6
questions assessing 3 constructs: apnea (questions 1 and
2), breathing difficulty (questions 3 and 4), and snor-
ing (questions 5 and 6). To evaluate how reliably ques-
tions that were designed to measure the same construct
actually did so, internal consistency was assessed. This
was accomplished by determining how highly questions
within the same construct were correlated and how well
they predicted each other using Cronbach’s alpha. In
order to examine test-retest reliability, the same 34 moth-
ers were contacted by phone approximately 2 weeks after
the initial call to complete the questionnaire for a second
time. The cumulative scores from the first attempt were
correlated with the scores from the second attempt using
Interclass correlation coefficient (ICC).

Stage 3. Using the translated Arabic questionnaire

to obtain prevalence of SDB among pre-school children

in Jeddah, Saudi Arabia

As previously described, the 209 mothers who returned
the signed consent forms were contacted by research
assistants over the telephone to complete the question-
naire. Answers were tabulated and a cumulative score for
each questionnaire was calculated.

Table 1 Criteria for scoring questions for content validity
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Statistical analysis

Statistical analysis was performed using IBM SPSS ver-
sion 20. Face validity was assessed for each question
separately. This was carried out by adding up the number
of mothers rating each question as “clear” out of the 10
mothers the translated questionnaire was pretested on.
Prior to the calculation of CVI, the consistency and clar-
ity from the expert rating was recorded as 1 (score of 3
or 4) or 0 (score of 1 or 2) [30]. To calculate the I-CVI
for each question, the number of experts giving a score of
either 3 or 4 was divided by the total number of experts.
To calculate the S-CVI, the total number of questions
with a score of either 3 or 4 from all experts combined
was divided by the total number of questions (S-CVI
with universal agreement) [30].

Cronbach’s alpha was used to assess internal consist-
ency of the raw scores within each construct and among
all questions combined. Cronbach’s alpha values of at
least 0.60 are considered “good’, while values of at least
0.70 are considered “favorable” [31, 32]. The cumulative
scores of the sleep questionnaires were calculated using
the formula described previously. Interclass correlation
coefficient (ICC) of the questionnaire cumulative scores
from the 34 mothers who answered the questionnaire
twice was used to examine test-retest reliability. Statisti-
cal significance for all analysis was noted at a = 0.05.

To obtain the prevalence of SDB, the questionnaire
cumulative scores from all 209 questionnaires were
tested for normality and symmetry using Shapiro-Wilk
test for normality and the average and spread were calcu-
lated accordingly. The prevalence of SDB was calculated
using cumulative score cut-off values of >1.5, >2, and
>2.5 to define different SDB severities.

Results

Out of 1783 consent forms that were sent, 209 mothers
returned the signed consent forms giving a response rate
of 11.7%. After forward and back-translation, face valid-
ity was assessed during the pretesting stage. For ques-
tions 2 to 6, all mothers (10 out of 10) agreed on rating
each question as “clear” While 8 out of 10 mothers rated
question 1 as “clear’; 2 out of 10 mothers thought the first
question was referring to rocking the child to go back

Score Consistency Clarity

1 Not consistent with English version Not clear

2 [tem needs some revision [tem needs some revision

3 Consistent but needs minor revision Clear but needs minor revision
4 Very consistent with the English version Very clear




Masoud and Mosli BMC Pediatrics (2023) 23:50

to sleep and suggestions on how to modify the question
were taken from the mothers.

Since content validity evaluation was ongoing, modifi-
cations were made accordingly. The panel did agree with
the mothers in the pretesting group that the first ques-
tion could be misunderstood for rocking the child to go
to sleep. After pretesting, the expert panel modified some
words based on the alternative options presented to the
pretest group. Additionally, based on the face validity and
the ongoing content validity results, the expert panel
modified the first question translation to emphasize
that “shaking the child to make him/her breathe again”
was after the child has stopped breathing during sleep,
and modifications were done accordingly in the final

Code:

Page 6 of 10

Arabic translation (Fig. 3). Subsequently, content valid-
ity was assessed for the final Arabic version and Tables 2
and 3 show the content validity results, both I-CVI and
S-CVI, for consistency and clarity respectively.

Cronbach’s alpha values for all factors ranged from
0.64 to 0.89 indicating good to favorable internal reli-
ability. Cronbach’s alpha results within each construct
and among all questions combined are shown in Table 4.
The ICC for questionnaire cumulative scores obtained
from the 34 mothers for test-retest reliability was 0.87 (p
< 0.001) indicating good reliability.

Shapiro- Wilk test for normality for all 209 question-
naire cumulative scores showed the data to be not nor-
mally distributed (p < 0.001). Additionally, the histogram
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Fig. 3 Final Arabic translation of the 6 hierarchically arranged questions that comprise the Gozal sleep questionnaire [11]
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Table 2 Content validity index for consistency with the English version

Question Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 Expertsin I-CVI
agreement

1 1 1 1 1 1 5 1.0

2 1 1 1 1 1 5 1.0

3 1 1 1 1 1 5 1.0

4 1 1 1 1 1 5 1.0

5 1 1 1 1 1 5 1.0

6 1 1 1 1 1 5 1.0
S-CvI 1.0

Table 3 Content validity index for clarity

Question Expert 1 Expert 2 Expert 3 Expert 4 Expert 5 Expertsin I-CVI
agreement

1 1 1 1 1 1 5 1.0

2 1 1 1 1 1 5 1.0

3 1 1 1 1 1 5 1.0

4 1 1 1 1 1 5 1.0

5 1 1 1 1 1 5 1.0

6 1 1 1 1 1 5 1.0
S-CVI 1.0

Table 4 Internal consistency reliability for sleep questionnaire
factors (n=34)

Factor Cronbach’s
Alpha

Construct 1: apnea (questions 1 and 2) 0.89

Construct 2: breathing difficulty (questions 3 and 4) 0.79

Construct 3: snoring (questions 5 and 6) 0.64

All items 0.80

? Internal consistency reliability of factors was estimated by Cronbach’s Alpha.
Cronbach’s alpha values of 0.70 or higher are favorable

in Fig. 4 shows the data to be skewed to the right and thus
nonparametric statistics were used. The median cumula-
tive score was 0 with an interquartile range of 0 — 0.5. The
number of subjects with a cumulative score >1.5 was 16
(7.7%). The number of subjects with a cumulative score
>2 was 12 (5.7%). Finally, the number of subjects with a
cumulative score >2.5 was 8 (3.8%).

Discussion

An essential step towards assessing the prevalence of a
disorder in a population is to have a validated screen-
ing tool in the population’s language. When developing
a screening tool in a different language, an important
task is the actual conduct of the translation [33]. during
the process of translation the emphasis should be more
on thematic or conceptual translation rather than literal

translation [33]. Additionally, the cultural context can
be different in the translated language, therefore ques-
tionnaires should be subjected to psychometric evalua-
tion [33]. This paper reports the process of translating
and validating a pediatric sleep questionnaire com-
prised of a set of 6 hierarchically arranged questions
(6Q) proposed by Spruyt and Gozal to the Arabic lan-
guage. Afterwards, the translated questionnaire was
used to assess the prevalence of SDB among a group of
children in Jeddah, Saudi Arabia.

The total sample size was 209 which is smaller than
previous studies [5, 17, 19, 20, 25]. The response rate at
11.7% was also relatively low compared to other studies
[5, 17, 25, 34]. The current study was part of a larger
scale study where mothers were asked to answer more
than 60 questions [26]. The large number of overall
questions might have refrained mothers from answer-
ing the questionnaires. In the study by Baidas et al,
1600 questionnaires were distributed and 1350 com-
pleted and returned the questionnaires giving a much
larger total sample with a greater response rate [25].
However, this is the first study of its kind in Jeddah,
Saudi Arabia and can be considered as a pilot study for
future studies.

Initial face validity was perfect for all questions except
for question 1 which was then modified by the expert
panel. There was consensus among the expert panel that
all 6 questions were “clear” and “consistent” Polit and
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Fig. 4 Histogram for questionnaire cumulative scores showing the data to be not normally distributed and skewed to the right

Beck recommend an I-CVI of 1.0 for an expert panel of
5 or fewer judges [30]. In the current study there were 5
experts and the I-CVI was 1.0 for all questions in terms
of consistency and clarity. Tables 2 and 3 show that [-CVI
and S-CVI met satisfactory levels, and thus the question-
naire achieved a satisfactory level of content validity. The
results for internal consistency and test-retest reliability
showed good reliability and thus also achieving a satisfac-
tory level of reliability.

When the 6Q questionnaire was developed, a cumula-
tive score of >2.72 was suggested to identify SDB (AHI
>3) [11]. However, other authors suggested a cumulative
score lower than 2.72 to be more sensitive in identifying
SDB [15, 16]. Kadmon et al. suggested a cumulative score
of >1 to identify an AHI >5 [15]. More recently, Masoud
et al. recommended cumulative scores of >1.5, >2, and
>2.5 to identify mild OSA (AHI>1.5), moderate OSA
(AHI>5), and severe OSA (AHI>10) respectively [16].
In the current study, the cumulative score cut-off values
recommended by Masoud et al. were used and the preva-
lence of SDB was 3.8%, 5.7%, and 7.7% for mild, moder-
ate, and severe cut-off values respectively.

As previously mentioned, the prevalence of SDB among
children In Jeddah, Saudi Arabia has not been assessed.

In Riyadh Saudi Arabia, Baidas et al. used the PSQ and
found that 21% of children aged 6-12 years were at high
risk of SDB [25]. In other parts of the world. a large popu-
lation-based study in England was conducted where pre-
school children were followed for 6 years. The authors
reported that for different ages the percentage of children
with habitual snoring ranged from 9.6% to 21.2% and
children who always snored ranged from 3.6% to 7.7%
[13]. While in Germany, a study on primary school chil-
dren with a mean age of 9.6 years showed that children
who snored frequently or always accounted for 10% of the
study sample. The researchers used an extended version
of the Gozal sleep questionnaire that was used in the cur-
rent study but no cumulative scores were calculated [19].
In comparison, the number of children who snored “fre-
quently” or “always” in the current study was 13 (6.2%).
In the United States, Rosen et al. assessed the prevalence
of SDB in 8- to 11-year-old children using both a ques-
tionnaire and a home limited channel sleep study. They
found that 17% of children snored loudly once or twice
per week which is a much lenient definition compared to
other studies. However, the results of their home sleep
studies showed that a maximum of only 4.7% had SDB
[20]. Another study in the United States found that 10.5%
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of children 4 to 11 years of age snored loudly frequently
or almost always, and 3.8% had apneas witnessed by their
parents [5]. In the present study, using different cut-off
values to include different SDB severities, the prevalence
of SDB ranged from 3.8% - 7.7% which is quite compa-
rable to studies in different countries. Additionally, the
Gozal sleep questionnaire was used in the current study
instead of the PSQ since it has shown stronger AHI cor-
relation and predictive value compared to the PSQ [16].

Our study was the first to translate and validate the
Gozal sleep questionnaire and the first to assess SDB
among children in Jeddah, Saudi Arabia. Having a valid
and reliable Arabic assessment tool for SDB is needed in
order to design and implement comprehensive preven-
tion and intervention programs in Saudi Arabia and other
Arabic speaking countries. Children with SDB are at an
increased risk for numerous health issues and poorer
quality of life especially since the rates of being over-
weight or obese among children in Saudi Arabia, and the
Middle East in general, continue to be problematic [35,
36]. Accurate assessment and effective treatment of SDB
among children can help improve short- and long-term
health outcomes and the quality of life among youths.

The findings of the current study must be seen in light
of two notable limitations. The first being the sample size
used to assess the prevalence of SDB was relatively small.
However, as mentioned above , this is the first study to
assess the prevalence of SDB among children in Jed-
dah, Saudi Arabia and can be regarded as a pilot study
for future studies. Nevertheless, the sample size used
to assess the validity and reliability of the questionnaire
was considered adequate. The second limitation was
that validity was assessed using face validity and content
validity but not construct validity. Ideally, the translated
questionnaire should have been validated using sleep
studies which are considered the gold standard for sleep
disorder diagnosis. Having said that, Spruyt and Gozal
dedicated a study to compare the results of the English
version of the questionnaire to the results of overnight
sleep studies and showed it to be a good screening tool
for children at high risk for SDB [11]. The current study
accepted the English version of the questionnaire as a
validated tool and used it to assess content validity of the
newly translated questionnaire.

Conclusion

In summary, a validated pediatric sleep questionnaire
to assess SDB was translated into the Arabic language
using forward-translation and back-translation. The
translated questionnaire proved to be valid with good
to favorable reliability. The translated questionnaire was
used to assess the prevalence of SDB among a group of
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pre-school children in Jeddah, Saudi Arabia and found it
to be 7.7%, 5.7%, and 3.8% for mild, moderate, and severe
cut-off values respectively, very comparable to other areas
in the world. The is the first study of its kind in Jeddah,
Saudi Arabia and a larger-scale future study is needed to
include a larger sample from the different regions of the
country, and to include children of different age groups.
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