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ABSTRACT

Background: Pediatric obstructive sleep apnea (OSA) is an under-recognized sleep-disordered breathing
condition with important neurobehavioral and cardiometabolic consequences. This study assessed parental
knowledge, attitudes, and practices (KAP) regarding pediatric OSA in southwestern Saudi Arabia and identified
associated sociodemographic factors.

Methods: An observational cross-sectional online survey was conducted in the Aseer and Jazan regions
(June-August 2025). Parents (218 years) were recruited via social media using convenience sampling (N = 716).
The validated Arabic questionnaire measured knowledge (0-11; adequate 26), attitudes (5-25; positive 216), and
practices (0-12; adequate >7). Multivariable logistic regression examined predictors of adequate knowledge,
positive attitudes, and adequate practice.

Results: Inadequate knowledge was prevalent (66.3%), while most participants reported positive attitudes
(82.3%). Among caregivers, reported practice was predominantly adequate (91.1%). In adjusted analyses,
increasing age was associated with lower odds of adequate knowledge and positive attitudes (both aOR =
0.98 per year; p < 0.05). Female gender was associated with higher odds across KAP domains (aORs 1.47-1.58;
p < 0.05). Higher education predicted better knowledge and more positive attitudes (p < 0.05), and a greater
number of children predicted lower odds of adequate practice (aOR = 0.84; p = 0.036). Social media was the
preferred awareness channel (49.5%), followed by school/community sessions (23.8%).

Conclusion: Public knowledge of pediatric OSA in southwestern Saudi Arabia is limited despite positive atti-

tudes, supporting targeted, culturally appropriate awareness interventions, primarily via social media.

Keywords: Pediatric obstructive sleep apnea, knowledge, attitudes, practices, Saudi Arabia.
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Introduction [3]. The primary anatomical predisposition in children 43
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is adenotonsillar hypertrophy, in which enlarged tonsils
and adenoids obstruct the upper airway during sleep [2].
This is considered the leading cause of pediatric OSA in
non-obese children [1]. Other craniofacial anomalies,
such as retrognathia or midface hypoplasia, can also
narrow the pharyngeal airway and contribute to OSA [3].
Neuromuscular factors maintain airway patency during
wakefulness; however, during sleep, reduced pharyngeal
dilator muscle tone can lead to airway collapse,
particularly in susceptible individuals. Inflammatory
processes within the upper airway, often associated with
allergic rhinitis or chronic sinusitis, can also contribute to
mucosal edema and further narrow the airway [4].

While adenotonsillar hypertrophy is a prominent risk
factor, other conditions significantly increase a child’s
susceptibility to OSA. Obesity is a major risk factor,
with studies showing a strong association between
increasing body mass index and OSA severity in both
adults and children [5]. Adipose tissue accumulation
around the pharynx can directly narrow the airway, and
obesity is also linked to systemic inflammation that can
exacerbate airway issues [6]. Neuromuscular disorders,
such as cerebral palsy or muscular dystrophy, can
impair the function of upper airway muscles, increasing
the likelihood of collapse [7]. Genetic syndromes,
including Down syndrome, Prader-Willi syndrome, and
achondroplasia, are often associated with craniofacial
abnormalities and hypotonia, predisposing children to
OSA [8]. Allergic rhinitis and asthma can lead to nasal
congestion and mouth breathing, altering upper airway
mechanics and increasing resistance [9].

Globally, pediatric OSA affects an estimated 1%-5% of
children [10,11]. In the Middle East, screening-based
studies indicate a substantial proportion of children at
elevated risk: 13% of Saudi primary school children in
Al-Kharj were classified as high risk for sleep-disordered
breathing (SDB) using the Pediatric Sleep Questionnaire
[12], and in Amman, Jordan, high-risk OSA was more
common in adolescents than children (25.6% vs. 20.8%)
using a pediatric SDB scale [13]. These data underscore
the regional relevance of pediatric OSA/SDB and
support evaluating parental knowledge and practices
in Saudi Arabia, where awareness remains limited and
delayed recognition contributes to cardiometabolic and
neurocognitive morbidity and related costs [14].

OSA is associated with substantial morbidity,
including neurobehavioral sequelae (e.g., attention-
deficit/hyperactivity disorder-like symptoms, learning
difficulties, reduced academic performance, and
impaired executive function) [15], and cardiovascular
complications such as systemic and pulmonary
hypertension, particularly among children with obesity
and more severe disease [16]. Despite these well-
established consequences, pediatric OSA is frequently
under-recognized, and parental awareness remains
limited, contributing to delayed diagnosis and suboptimal
management; caregivers commonly have gaps in
recognizing symptoms, anticipating complications, and
understanding available treatments [17,18]. In Saudi
Arabia, these knowledge gaps underscore the need to
evaluate community perceptions to guide targeted health

education and promote timely care. Accordingly, this
study aimed to assess parental knowledge, attitudes, and
practices (KAP) toward pediatric OSA in Southwestern
Saudi Arabia and to identify factors associated with
knowledge and attitudes regarding the condition.

Materials and Methods

Study design, population, and sampling

This observational cross-sectional study was conducted
in the Aseer and Jazan regions of southwestern
Saudi Arabia, which share similar sociocultural and
demographic characteristics and comprise both urban
and rural, family-oriented communities. The study
population included adults (>18 years) residing in these
regions who were parents or caregivers. Non-residents,
individuals under 18 years, and those unable to complete
the Arabic questionnaire were excluded. The sample size
was calculated using the Raosoft calculator with a 5%
margin of error, 95% confidence level, and 50% response
distribution, based on an estimated combined adult
population of 2.4 million. The minimum required sample
was 385; however, to increase precision and account for
non-response, 716 participants were recruited through
convenience sampling via social media platforms.

Instrument and measures

Data were collected between June 1 and August 14,
2025, using a validated, structured, self-administered
questionnaire distributed online via social media
platforms [WhatsApp, X (formerly Twitter), and
Facebook] targeting health, parenting, and community
groups in the Aseer and Jazan regions. The instrument
was adapted from a previously validated, reliable tool,
administered without modification and with permission
[19]. It comprised five sections: (1) Sociodemographic
characteristics (region, age, gender, marital status, number
of children, education level, occupation, and household
income); (2) Knowledge (nine questions on childhood
OSA definition, risk factors, symptoms, complications,
and management; scored 1 for correct, -1 for incorrect, 0
for “I don’t know”; total 0-11, categorized as inadequate
< 6 or adequate > 6); (3) Attitudes (five Likert-scale
items assessing perceptions of seriousness, help-seeking,
treatment confidence, quality-of-life impact, and support
for treatment; total 5-25, classified as negative < 10,
neutral 11-15, or positive 16-25); (4) Practice (five items
for participants with children, addressing observation,
professional consultation, response to suspected OSA,
use of remedies, and symptom dismissal; scored as in
the knowledge section with a maximum of 12 points,
classified as inadequate < 7 or adequate > 7); and
(5) Community education (perceived need for public
education on childhood OSA and preferred delivery
methods).

Statistical analysis

Data were analyzed using SPSS version 27.0 (IBM
Corp., Armonk, NY, USA). Descriptive statistics were
reported as frequencies and percentages for categorical
variables. KAP scores were dichotomized using
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predefined cutoffs: knowledge (adequate >6/11), attitude
(positive >16/25), and practice (adequate >7/12; assessed
only among participants with children). Associations
between sociodemographic variables and KAP levels
were assessed using chi-square tests, followed by binary
logistic regression to calculate crude and adjusted odds
ratios with 95% confidence intervals. Multivariable
models included all demographic variables. Statistical
significance was set at p < 0.05. Note: a review of raw
table data revealed an inconsistency in practice reporting
(included non-parents despite method specification);
percentages were recalculated, excluding non-parents for
consistency.

Results

Among 716 participants (Table 1), the largest age group
was 41-50 years (32.3%), and about half were aged 18-40
years (25.4% and 24.9%). Most respondents were women
(70.5%) and married (95.2%). Over half held a bachelor’s
degree (56.3%), and the most common employment

Table 1. Sociodemographic characteristics of participants (N
= 716).

Variable Category n (%)
Age 18-30 182 (25.4)
31-40 178 (24.9)
41-50 231(32.3)
51-60 96 (13.4)
>60 29 (4.0)
Gender Male 211 (29.5)
Female 505 (70.5)
Marital status Married 682 (95.2)
Divorced 30 (4.1)
Widowed 4 (0.5)
Education level None 6 (0.8)
Primary school 21 (2.9)
Middle school 36 (5.0)
Secondary school 111 (15.5)
Diploma 59 (8.2)
Bachelor’s degree 403 (56.3)
Master’s or higher 80 (11.2)
Occupation Healthcare worker 81 (11.3)
Government sector 272 (38.0)
Private sector 101 (14.1)
Student 111 (15.5)
Unemployed 151 (21.1)
Number of children None 72 (10.1)
1-3 312 (43.6)
4-7 303 (42.3)
>7 29 (4.0)
Household income (SAR/ <5,000 206 (28.8)
month) 5,000-10,000 182 (25.4)
10,001-15,000 140 (19.6)
15,001-20,000 48 (6.7)
>20,000 140 (19.6)

category was the government sector (38.0%). Nearly all
participants reported having children, most commonly
1-3 (43.6%) or 4-7 (42.3%). Monthly household income
was most frequently <SAR 5,000 (28.8%), followed by
SAR 5,000-10,000 (25.4%) and >SAR 20,000 (19.6%).

Table 2 summarizes participants’ knowledge, attitude,
and practice. Inadequate knowledge was more prevalent
than adequate knowledge (66.3% vs. 33.7%). Most
participants reported positive attitudes (82.3%). Among
(n = 665), practice was predominantly adequate (91.1%),
with only 8.9% reporting inadequate practice.

Table 3 shows no significant differences in knowledge,
attitudes, or practices by age, gender, marital status,
number of children, or income (all p-values > 0.05).
Higher education was associated with better knowledge
(» <0.001), and attitude varied by occupation (p < 0.05);
practice did not differ across sociodemographic groups.

In multivariable analyses (Table 4), older age was
associated with lower odds of adequate knowledge and
positive attitude (both aOR = 0.98 per year; p < 0.05), but
not with practice. Female participants had higher odds
of adequate knowledge, positive attitude, and adequate
practice (aORs 1.47-1.58; all p < 0.05). Higher education
level was independently associated with better knowledge
and more positive attitudes (p < 0.05), whereas a greater
number of children was associated with lower odds of
adequate practice (aOR = 0.84; p = 0.036). Region,
marital status, occupation, and household income were
not significantly associated with outcomes (p > 0.05).

Figure 1 indicates that social media campaigns were
the most preferred awareness method (49.5%, n = 339),
followed by educational sessions at schools/community
centers (23.8%, n=163). Less frequently selected options
included pamphlets/brochures at healthcare facilities
(14.5%, n = 99), online articles/educational websites
(7.7%, n = 53), and television/radio advertisements
(4.5%, n=31).

Discussion

In this cross-sectional, online survey study conducted
in the Aseer and Jazan regions of southwestern Saudi
Arabia using convenience sampling, we assessed parental
KAP regarding childhood OSA. The findings indicate a
marked KAP discordance: knowledge was predominantly
inadequate (66.3%), whereas attitudes were largely
positive (82.3%); although reported practice among

Table 2. Levels of knowledge, attitude, and practice among
participants (N = 716).

Domain Category n (%)
Knowledge Adequate 241 (33.7)
Inadequate 475 (66.3)
Positive 589 (82.3)
Attitude Neutral 89 (12.4)
Negative 38 (5.3)
Adequate 652 (91.1)
Practice Inadequate 64 (8.9)
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Table 3. Association between sociodemographic characteristics and levels of knowledge, attitude, and practice (N = 716).

Variable Category Knowledge: p-value Attitude: p-value Practice: p-value
adequate n (%) positive n adequate n (%)
(%)
18-30 42 (32.3) 109 (83.8) 127 (97.7)
Age (years) 31-40 79 (33.2) NS 196 (82.4) NS 234 (98.3) NS
41--50 89 (34.8) 210 (82.0) 251 (98.0)
51-60 26 (31.7) 65 (79.3) 80 (97.6)
>60 5 (50.0) 9 (90.0) 10 (100.0)
Male 82 (34.2) 194 (80.8) 234 (97.5)
Gender Female 159 (33.4) NS 395 (83.0) NS 468 (98.3) NS
Married 226 (33.7) 551 (82.2) 656 (97.9)
Marital status Divorced 11(33.3) NS 28 (84.8) NS 30 (100.0) NS
Widowed 1(25.0) 3(75.0) 4(100.0)
None 1(20.0) 3 (60.0) 5 (100.0)
Education level Primary school 3(25.0) 9 (75.0) 12 (100.0)
Middle school 7 (25.0) 22 (78.6) NS 27 (96.4) NS
Secondary school 24 (26.7) 72 (80.0) 88 (97.8)
Diploma 37 (30.6) 98 (81.0) 119 (98.3)
Bachelor's degree 143 (35.9) 331(83.2) 391 (98.2)
Master’s or higher 26 (41.9) 54 (87.1) 60 (96.8)
Healthcare worker 29 (37.7) 66 (85.7) 76 (98.7)
Occupation Government 112 (33.7) NS 273 (82.2) i 325 (97.9) NS
sector
Private sector 26 (32.9) 65 (82.3) 78 (98.7)
Student 5(33.3) 13 (86.7) 15 (100.0)
Unemployed 69 (32.4) 172 (80.8) 208 (97.7)
None 19 (37.3) 43 (84.3) N/A
Number of children 1-3 115 (33.8) NS 282 (82.9) NS 335 (98.5) NS
47 99 (33.1) 244 (81.6) 293 (98.0)
>7 8 (30.8) 20 (76.9) 24 (92.3)
<5,000 65 (33.7) 157 (81.3) 189 (97.9)
g%;fnﬂgft;r;wme 5,000-10,000 58 (34.1) NS 140 (82.4) NS 167 (98.2) NS
10,001-15,000 62 (33.0) 155 (82.4) 184 (97.9)
15,001-20,000 37 (31.1) 98 (82.4) 117 (98.3)
>20,000 19 (41.3) 39 (84.8) 45 (97.8)

NS = not significant (p > 0.05); * p < 0.05; *** p < 0.001.

Table 4. Multivariable associations of sociodemographic factors with adequate knowledge, positive attitude, and adequate practice
toward childhood OSA (N = 716).

Predictor (reference) Knowledge aOR Adj. p-value Attitude aOR (95% Cl)  Adj. p-value Practice aOR (95% Cl) Adj. p-value
(95% ClI)

Region (Jazan vs. Aseer) 0.89 (0.65-1.22) 0.468 0.92 (0.64-1.31) 0.637 0.93 (0.67-1.29) 0.664

Age (per year) 0.98 (0.97-0.99) 0.018* 0.98 (0.97-0.99) 0.012* 0.99 (0.98-1.00) 0.141

Gender (Female vs. Male) 1.52 (1.11-2.08) 0.009* 1.47 (1.04-2.07) 0.029* 1.58 (1.14-2.19) 0.006*

Marital status (Single vs. 1.15(0.78-1.70) 0.483 1.32 (0.84-2.07) 0.227 1.12 (0.69-1.82) 0.639

Married)

Number of children (per 0.90 (0.77-1.05) 0.177 0.95 (0.81-1.11) 0.513 0.84 (0.71-0.99) 0.036*

category increase)

Education level (per level 1.10 (1.02-1.19) 0.016* 1.13 (1.04-1.23) 0.005* 1.02 (0.94-1.11) 0.616

increase)

Occupation (per category) 0.97 (0.89-1.06) 0.501 0.95 (0.86-1.04) 0.265 0.98 (0.89-1.08) 0.691

Household income (per 1.03 (0.93-1.14) 0.571 1.05 (0.94-1.18) 0.377 1.01 (0.90-1.13) 0.886

category increase)

aOR, adjusted odds ratio; Cl, confidence interval; *p < 0.05.
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Figure 1. Preferred methods for raising awareness about childhood OSA among participants.

caregivers appeared high (91.1% adequate), it warrants
cautious interpretation given measurement limitations.
Consistent with these results, participants identified
social media as the preferred channel for disseminating
awareness, followed by school- and community-based
educational sessions.

Pediatric OSA remains comparatively common yet under-
recognized, despite well-established neurobehavioral
and cardiometabolic consequences when diagnosis
and treatment are delayed [20-22]. In our study, the
coexistence of predominantly positive attitudes with
inadequate knowledge is best interpreted as a gap between
general endorsement of OSA seriousness and operational
understanding needed for accurate recognition and
appropriate escalation (e.g., distinguishing habitual
snoring and related daytime sequelae from benign,
transient symptoms) [21,22]. Similar knowledge-attitude
discordance has been reported in Saudi populations,
where respondents may perceive OSA as important while
lacking accurate knowledge of diagnostic pathways
and management, including in parental/caregiver
studies of pediatric OSA [23-25]. Accordingly, the high
attitudinal readiness observed here should be viewed as
an implementation advantage, but effective awareness
efforts must prioritize actionable knowledge (symptom
thresholds, referral triggers, and expectations of clinical
evaluation) to convert willingness into timely, correct
care-seeking decisions [20,23,24].

In multivariable analyses, the modest inverse association
of age with adequate knowledge and positive attitudes
may reflect differential access to and appraisal of digital
health information, consistent with evidence that digital
health literacy varies across age strata and with Saudi
data showing age-related gradients in OSA awareness

[26-28]. Women showed higher odds across knowledge,
attitude, and practice domains. This pattern may reflect
caregiving role norms and greater maternal involvement
in child health monitoring and healthcare navigation,
as suggested by Saudi caregiver-burden findings and
broader evidence on sex/gender differences in caregiving
engagement [29,30]. Higher educational attainment was
positively associated with knowledge and attitudes,
aligning with Saudi parental and national studies linking
education to better OSA awareness [24,26,27]. In
contrast, having more children was inversely associated
with adequate practice. This may indicate time constraints
and competing caregiving demands that limit consistent
symptom monitoring and timely, structured health-
seeking behaviors [23,29].

This study has several strengths. The sample size was
large and exceeded the minimum required. Participants
were recruited from two regions, which improves
geographic coverage. The knowledge and attitude
scales demonstrated acceptable-to-good reliability. We
also used multivariable regression to address potential
confounding. In addition, the study adds practical
value by identifying participants’ preferred channels
for disseminating pediatric OSA awareness. Several
limitations should be noted. The cross-sectional design
does not allow causal inference. Convenience sampling
and online recruitment may reduce representativeness
and introduce selection bias. All outcomes were self-
reported, which increases the risk of recall and social
desirability bias.

Public health efforts should focus on addressing the
identified knowledge gaps. Messages should be culturally
appropriate and evidence-based. Social media should be
the primary delivery channel, supported by school- and
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community-based educational sessions. Content should
emphasize symptom recognition, key risk factors,
potential complications, and clear guidance on when
and where to seek care. Future studies should strengthen
measurement and study design. The practice scale should
be refined and psychometrically revalidated. Where
feasible, practice outcomes should be more objective or
behaviorally anchored. More representative recruitment
strategies are needed, such as probability sampling or
mixed-mode approaches. Educational interventions
should be evaluated using pre—post or controlled designs.
Research should also examine age-related barriers and
caregiver burden, particularly in larger families, to
improve targeting and effectiveness.

Conclusion

This cross-sectional survey of adults in the Aseer and
Jazan regions identified a clear disparity in public
awareness of pediatric OSA, with predominantly
inadequate knowledge despite largely positive attitudes
and reportedly adequate caregiver practices. Older age
and lower educational attainment were associated with
lower knowledge and less positive attitudes, while female
gender was consistently associated with more favorable
KAP profiles, and a greater number of children was linked
to lower odds of adequate practice among caregivers.
These findings underscore the need for culturally tailored,
evidence-based awareness initiatives that translate key
clinical messages into actionable guidance on symptom
recognition, risk factors, complications, and appropriate
help-seeking, delivered primarily through social media
and reinforced through school and community education.

List of Abbrevaitions

KAP Knowledge, attitudes, and practices
OSA Obstructive sleep apnea

SDB Sleep-disordered breathing
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