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ABSTRACT

Introduction: There is a paucity of data regarding biological sex influence and the impact of obstructive sleep apnea (OSA) on
the quality of life (QoL) of obese children with OSA. Thus, we aimed to assess the influence of biological sex on polysomnography
(PSG) and evaluate the impact of OSA on obese children's QoL.

Methods: Records of overweight or obese pediatric patients referred for sleep studies at the Jordan University Hospital between
2018 and 2022 were retrospectively reviewed. Children underwent PSG and anthropometric measurements. OSA diagnosis and
severity were determined per the Apnea-Hypopnea Index (AHI). QoL was determined by the OSA-18 tool.

Results: Across a sample of 136 children, biological sex did not influence PSG indices, but there were significant differences
across the sleep disorder (p =0.023) and daily functioning (p =0.007) QoL domains. Age affected the non-REM sleep percentages
and NADIR of O2 saturation (all p<0.01). There were significant differences across the emotional distress and daytime function
domains across age groups (all p<0.05). Body mass index (BMI) did not significantly influence AHI strata, but was associated
with worse daytime function (p <0.05). Additionally, OSA severity was associated with poorer sleep disorder and concerns about
caregivers' scores (all p <0.05). On multivariate analysis, gender predicted OSA-18 total score, but not age, BMI, or AHI.
Conclusion: It appears that biological sex has no clinical impact on OSA among obese children. However, it appears that age

significantly influences both OSA and its associated QoL.

1 | Introduction

The American Thoracic Society defines obstructive sleep apnea
(OSA) as a sleep-breathing disease characterized by persistent
partial upper airway blockage and/or intermittent total obstruc-
tion that affects normal sleep ventilation and sleep patterns
[1]. OSA has been reported to occur in 1%-6% of the pediatric
age group [2]. It is related to several comorbidities that disrupt
many organ systems, causing acute or long-term consequences

and resulting in significant societal and financial expenses [3].
Children with severe OSA can have adverse cardiovascular [4],
behavioral, and neurocognitive complications [5]. Advanced
age, male sex, and high body mass index (BMI) contribute to an
increase in the prevalence of OSA, which varies from 9%-38% in
the general population [6].

The significant rise in the prevalence of pediatric obesity, not
only in developed countries but also in developing countries, has
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caused serious concerns [7]. In the literature, it is well reported
that OSA associated with obesity is highly prevalent in children
and adolescents, with a prevalence ranging between 36% and
60% [8-10]. Obesity-related OSA is expected to affect 25% of
overweight children, and in a community-based cohort, obese
children had a 4- to 5-fold higher incidence of OSA than lean
controls [8]. In fact, in children and adolescents with OSA, the
severity of OSA parallels the severity of obesity [11]. OSA and
obesity have a complicated association that is most likely the re-
sult of a combination of biological factors, including biological
sex, race, genetic, neurohormonal, and lifestyle factors [12].

Studies in adults have confirmed that OSA is more common in
males than in females, with an estimated male-to-female ratio of
3:1 to 5:1 in the general population [13, 14]. Moreover, research
has shown that severe OSA is associated with the male sex and
a higher BMI than the female sex and a lower BMI [15, 16].
Fewer studies in children have examined the biological sex in-
fluence on OSA severity and its consequences [17]. Studies have
reported a similar prevalence in children during puberty but a
higher prevalence in boys than in girls after puberty [1, 18]. In
addition, Inoshita et al. have reported more severe OSA among
adolescent males compared to females [19].

The gold standard test available for diagnosing obstructive sleep
apnea in children is polysomnography. However, polysomnog-
raphy testing is costly and relatively inaccessible [20]. Pediatric
OSA has been linked to a reduction in health-related quality of
life (QoL) [21]. The OSA-18 QoL questionnaire, developed by
Franco et al., is now the most extensively used QoL survey for
pediatric OSA in Western countries [22]. A few studies have as-
sessed the impact of biological sex on OSA severity and the im-
pact of OSA on the lives of children with obesity [23], but none
have looked at the Arab population in the Middle East [24]. This
study aimed to identify the characteristics of obese children with
sleep-disordered breathing (SDB), the influence of biological sex
on the polysomnography (PSG) result, and the impact of OSA on
obese children's QoL.

2 | Materials and Methods
2.1 | Study Design and Data Collection

This retrospective study was conducted at Jordan University
Hospital between November 2018 and August 2023. The an-
thropometric variables, including weight and height, of 434
patients who were referred to the sleep laboratory for polysom-
nography within the included period were reviewed. Weight and
height were recorded without shoes using a scale DC 7.5 V/IA
(NAGATA digital with measuring height rod: Model BW-1222H,
Taiwan) (error +/— 0.1kg) present in the sleep laboratory on the
same night of the sleep study. BMI and the BMI Z-score were
calculated using an online calculator from Children's Hospital
of Philadelphia [25]. This tool allows BMI calculation of patients
between the ages of 2 and 20years, as well as the exact BMI
percentile and Z-score based on the Center for Disease Control
(CDC) growth charts. Based on the BMI Z-score, patients were
classified as underweight/normal weight with Z-scores between
—2 and + 0.99, overweight with Z-scores between 1 and + 1.99,
and obese from 2 to 2.99, and very obese >3 [26]. A total of 136

children (62 overweight and 74 obese) aged 3-16years, were
included. Children with neuromuscular diseases, chronic lung
disease, tonsillar hypertrophy, and any inherited or craniofacial
syndromes leading to OSA were excluded.

2.2 | Polysomnography

All patients underwent overnight PSG in the sleep unit at Jordan
University Hospital using the Phillips Alex 6 system during a
normal sleep period. The PSG included sleep staging, respiratory
events, and ventilation. Sleep staging was monitored using four
electroencephalogram (EEG) leads (central and occipital, two
each): C3-A2, C4-A1, O1-A2, and O1-Al. Bilateral electrooc-
ulogram (EOG) channels (LOC-A1, ROC-A1l) and submental
electromyogram (EMG) channels were used. Respiratory chan-
nels included a nasal cannula, a pressure sensor to monitor air-
flow, and plethysmography to monitor respiratory movements
of the chest and abdomen. Oxygen saturation (SaO2) and pulse
were recorded using a pulse oximeter. Cardiac rhythm was
monitored by ECG leads.

A registered PSG technician manually scored the studies, which
were then reviewed and interpreted by a pediatric sleep physi-
cian. The American Academy of Sleep Medicine (AASM) crite-
ria were applied to analyze the sleep stages of 1-3 for non-rapid
eye movement (NREM) sleep and rapid eye movement (REM)
sleep [27] Studies were scored according to the ASTA/ASA
Addendum to the AASM Guidelines for recording and scoring
pediatric sleep (April 2011) and the AASM manual for the scor-
ing of sleep [27]. Respiratory events were scored as obstructive,
central apnea, or hypopnea. Obstructive apnea was defined as
ongoing respiratory efforts despite cessation of flow for at least
two respiratory cycles. Central apnea was defined as cessation of
both airflow and respiratory effort for at least 20 s, or less than
20 s if associated with desaturation of >3% or arousal. The se-
verity of SDB was assessed by the total apnea-hypopnea index
(AHI) and abnormalities of nocturnal gas exchange. OSA se-
verity was classified as mild (1< AH I <5), moderate (5> AHI
<10), and severe (10> AHI) [28].

2.3 | Diagnostic Sleep Study Results

Key metrics examined in the diagnostic sleep study results in-
cluded baseline and minimal oxygen saturation (Sa02), AHI,
obstructive apnea-hypopnea index (OAHI), and respiratory
events in REM sleep (REM index), the arousal index (the num-
ber of arousals per hour of sleep), and sleep efficiency. The AHI
reflects the number of apnea or hypopnea events recorded per
hour of sleep, while the OAHI refers to the number of obstruc-
tive events per hour of sleep.

2.4 | The OSA-18 Quality of Life Questionnaire

The OSA-18 survey is a valid and reliable QoL measurement
tool, which is sufficient to discriminate between children with
SDB. It focuses on physical, functional, and emotional prob-
lems resulting from SDB. The questionnaire consists of 18
items grouped into five domains: sleep disturbance, physical
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symptoms, emotional distress, daytime function, and caregiver
concerns. Items were scored on an ordinal 7-point scale (1- none
of the time, 2- hardly any of the time, 3- a little of the time, 4-
some of the time, 5- a good bit of the time, 6- most of the time,
7- all of the time). OSA-18 domains yield the following scores:
[A] sleep disturbances (4 items with scores between 4 and 28),
[B] physical suffering (4 items with scores between 4 and 28), [C]
emotional distress (3 items with scores between 3 and 21), [D]
daytime problems (3 items with scores between 3 and 21), [E]
parent or caretaker concern (4 items with scores between 4 and
28). The total OSA-18 score is between 18 (no impact on QoL)
and 126 (significant impact on QoL).

A total score was calculated by adding the points from each do-
main to define the impact of OSA on health-related QoL. The
impact on health-related QoL was categorized according to
Franco et al.'s prior validation into three groups: minor (<60),
moderate (60-80), and major (> 80) [29]. Partial scores were also
calculated for each domain by summing the items within each
domain.

The questionnaire was expertly translated into Arabic in accor-
dance with World Health Organization (WHO) guidelines. This
translation process took place within an accredited translation
office in Amman and was carried out by a certified translator
along with a bilingual healthcare professional with relevant
clinical and research experience. To ensure accuracy, a rigor-
ous back translation was then conducted by English-speaking
healthcare staff, verifying the precise alignment of terms with
those found in the original document. In addition, the question-
naire's face and content validity were reviewed by a panel of spe-
cialist pediatricians from Jordan University Hospital for proof
that the questions and translation were coherent.

Parents of recruited children were approached by members of
the research team prior to or during the sleep study. Should the
parents agree to the premise of the study, they were instructed
to complete a printed, paperback version of the translated OSA-
18. Research members would ensure full completion of the ques-
tionnaire and consult parents on any missing responses.

2.5 | Ethics Committee Approval

This study was conducted in accordance with the Declaration of
Helsinki. The study was approved by the Institutional Review
Board of the Jordan University Hospital (approval number:
2021/371). Written informed consent was obtained from all
children's parents after explaining the aim of the study and
the nature of their children's participation on the night of the
polysomnography.

2.6 | Statistical Analysis

All data was analyzed on SPSS version 23. Continuous variables
were presented as means + standard deviations while categori-
cal variables were presented as frequencies [n(%)]. Differences
among continuous variables between categorical variables com-
posed of two groups (e.g., gender) were examined using t-test.
Differences among categorical variables composed of more than

two groups (e.g., Age groups) were examined using ANOVA.
Mean differences were visualized using the ‘dabester’ package
on R using Gardner-Altman plots. A multivariate regression
model was utilized to explore predictors of OSA-18 scores and
sub-scores. A p-value of less than 0.05 was considered statisti-
cally significant.

3 | Results

In total, 136 children with overweight and obesity were included
in the analysis. The majority of participants were males 92 (67.6%)
and between 6 and 12years of age 68 (50.0%). Asthma was the
most common comorbidity among participants 44 (62.9%), fol-
lowed by hypothyroidism 9 (12.9%). Across the included sample,
the AHI index was dominantly severe 58 (42.6%). Median AHI
was 8.0 (IQR, 5-19) ranging from 1 to 77. Approximately 77.9%
of participants were obese while 22.1% were overweight. Median
BMI for the included sample was 24.5 (IQR, 21.3-29.5) ranging
from 17 to 51.4. Among those with obesity, AHI was severe in
45.3%. On the other hand, mild AHI was the most prevalent
among overweight patients (43.3%). Age, weight, prevalence of
comorbidities, and AHI index were not statistically different
among males and females (Refer to Table 1).

QoL scores were computed for all 5 sub-domains. The median
scores for sleep disturbance, physical symptoms, emotional dis-
tress, daytime function, and caregiver concerns were 10 (IQR,
6.8-15.3), 12 (IQR, 8.0-17.0), 7 (4.0-13.0), 7 (4.0-11.0), and
11 (IQR, 7.0-16.0). The total median OSA score was 50 (IQR,
39.8-67.0).

On univariate analysis, there were no meaningful differences
among genders in terms of any polysomnography indices (Refer
to Table 2). However, when stratified by age, participants demon-
strated a number of meaningful differences in their polysom-
nography readings. Non-REM sleep percentage stage N1 and
N3 (p=0.01 and p<0.001, respectively) and NADIR of O2 satu-
ration were meaningfully different across age groups (p=0.01)
(Refer to Table S1).

There was a significant difference between males and females
in terms of total OSA-18 score (p=0.036), particularly the sleep
disorder and daily functioning sub-domains (p=0.023 and
0.007, respectively). In terms of age, emotional distress and
daytime function were significantly different across age groups
(p=0.02 and p<0.001, respectively). Finally, when stratified
by AHI severity, participants demonstrated significant differ-
ences in the sleep disorder and concerns of caregivers domains
(p=0.015 and 0.032, respectively). Table 3 and Figure 1 demon-
strate mean differences in total OSA-18 score and sub-scores
among participants.

On multivariate analysis, female gender was an independent
predictor of total OSA-18 score (B: 11.73 (1.36-22.09)), sleep dis-
order score (B: 3.94 (0.95-6.93)), and daily functioning score (B:
2.52(0.45-4.59)). Similarly, age at diagnosis was a positive inde-
pendent predictor of daily functioning score (B: 0.44 (0.13-0.74)).
Interestingly, AHI was not a significant predictor of the OSA-18
score or any of its sub-scores. It is noteworthy to showcase that
awake arterial oxygen saturation was a positive independent
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TABLE1 | Characteristics of included participants.
Variables Categories Total N (%) Males N (%) Females N (%) 4]
Age groups <6 30(22.1) 20 (21.7) 10 (22.7) 0.73
6-12 68 (50.0) 48 (52.2) 20 (45.5)
>12 38(27.9) 24(26.1) 14 (31.8)
BMI Z-score 2.17+0.76 2.21£0.80 2.09£0.67 0.42
Comorbidities Asthma 2(2.9) 1(2.0) 1(5.0) 0.10
Hypothyroidism 8(11.4) 6(12.0) 2(10.0)
Diabetes mellitus 7 (10.0) 3(6.0) 4(20.0)
Brain tumors 44 (32.4) 31 (33.7) 13 (29.5)
Hypertension 34 (25.0) 23 (25.0) 11 (25.0)
Apnea-hypoapnea index (AHI) Mild 58 (42.6) 38 (41.3) 20 (45.5) 0.90
Moderate 30 (22.1) 20 (21.7) 10 (22.7)
Severe 68 (50.0) 48 (52.2) 20 (45.5)
TABLE 2 | Characteristics of polysomnography among included participants.
Total (n=136) Males (n=92) Females (n=44)
Variables mean +SD mean +SD mean +SD P
Non-REM sleep (% TST)
Stage N1 9.83+7.09 10.09+5.88 9.29+9.16 0.543
Stage N2 48.31+9.57 47.32+10.08 50.39+£8.10 0.080
Stage N3 33.51+10.18 34.25+10.28 31.98£9.90 0.224
REM sleep (% TST) 8.81£8.01 8.10x7.45 10.30+8.96 0.133
Arousal index (events/h) 19.90+12.03 19.70+12.10 20.34+12.01 0.771
AHI (events/h) 14.27+15.89 13.80+£16.01 15.23+15.76 0.626
Respiratory event
Central apnea 14.69 £29.68 11.39+14.80 21.43+£46.92 0.066
Obstructive apnea 6.92+16.85 5.39+13.40 10.12+£22.28 0.131
Mixed apnea 2.27+7.60 2.16%+7.99 2.50+6.78 0.812
Hypoapnea 54.13£67.22 51.14 £ 66.84 60.25+68.36 0.464
Gas exchange
Awake arterial O2 saturation (%) 94.97+2.56 95.01+2.54 94.89+2.63 0.792
Average arterial O2 desaturation at 93.64+2.76 93.70 £2.62 93.52+3.08 0.734
sleep (%)
NADIR O2 saturation (%) 83.15+8.24 83.52+7.70 82.39+£9.31 0.454
Snoring time (minutes) 54.39+68.68 48.46 £67.30 66.65+70.66 0.150
Percentage of sleep (%) 16.15+19.93 14.14+19.10 20.30+21.17 0.092

predictor of physical distress score (B: 1.96 (0.64-3.28)). On the
other hand, average arterial oxygen desaturation at sleep was a
negative predictor of physical distress score (B: —1.73 (—3.09 to
—0.37)). Table 4 demonstrates the multivariate linear regression
models for the OSA-18 score and sub-scores.

4 | Discussion

To the best of our knowledge, this study presents itself as the
first work from the Middle East to explore the clinical char-
acteristics of overweight children with SDB. Moreover, this
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TABLE 3 | Differences in QoL stratified per gender, age, and AHI strata.
Emotional Concerns of
Sleep disorder Physical distress distress Daily functioning caregivers
Gender Male 10.43 £5.36* 12.47+6.14 8.12+4.79 7.25+£3.99* 11.31+5.73
Female 13.67 + 6.59* 13.17+6.46 9.58+5.02 10.17 £ 5.24* 13.67+7.68
Age <6 11.24+6.81 11.43+5.59 6.48 +3.61* 5.14+£2.67* 11.43+6.17
6-12 11.71+5.58 14.29+£6.25 10.11+£5.10* 8.86+4.20* 12.43+5.96
>12 11.04+5.73 11.56+6.33 8.11 +4.88* 9.41 £5.21* 11.85+7.27
AHI Mild 8.93+3.50* 11.39+4.96 7.79 £4.29 7.57+3.89 10.86 +£4.87*
Moderate 11.70 £ 6.30* 11.90+7.11 10.35+5.55 7.85+4.92 9.90 £5.62*
Severe 13.21 £6.62* 14.14+6.40 8.11+4.78 8.66+4.88 14.09 £ 7.35*

*Indicates significant mean differences between subgroups at p.
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FIGURE 1 |
groups, and AHI. Severity levels. (A) Differences in total OSA-18 score

Comparison of total OSA-18 scores across gender, age

among genders (male vs. female; mean difference (MD): 10.6; p-value:
0.0414). (B) Differences in total OSA-18 score among age groups (<6 vs.
6-12; MD: 11.7; p-value: 0.034), (< 6 vs. > 12; MD: 6.4; p-value: 0.296). (C)
Differences in total OSA-18 score among AHI strata (mild vs. moderate;
MD: 5.1; p-value: 0.401), (mild vs. severe; MD: 11.9; p-value: 0.018).

work examines the influence of age and biological sex on their
clinical characteristics and QoL metrics. The first striking
finding in our report is the percentage of pediatric patients
with moderate and/or severe OSA. We show that 72% of total
participants had moderate and/or severe OSA. Compared
with similar literature, moderate-to-severe OSA comprised
only a minority of the sample, particularly severe OSA. Such
differences are mainly attributed to differences in method-
ology—sampling frame to be exact. While Horne et al. stud-
ies patients referred for sleep studies in comparison with a
community-based sample, Bixler et al., sampled the general
population in a similar ‘case vs. control’ design [23, 30]. In
contrast, we included only patients undergoing sleep studies
at our institution.

The current body of literature shows significant variability in
observations between adult and pediatric cohorts. Heinzer et al.
demonstrated that the prevalence of SDB, expressed in AHI, is
2-3 times higher in adult men compared to older and younger
adult women, respectively [31]. On the other hand, Bixler et al.
showed that biological sex does not influence the prevalence of
SDB among pediatrics [30]. Similarly, Horne et al. found no asso-
ciation between biological sex and the severity and consequences

of SDB [23]. Our results concur with the latter, as there were no
differences in AHI or polysomnography per biological sex of in-
cluded participants. Such findings are attributed to the multifac-
torial and multifaceted nature of SDB development.

Among children, nutritional disorders—mainly obesity—are
implicated to be the most relevant risk of SDB during early de-
velopment [32]. Within the context of our study, all included
children had high BMI levels that were not significantly differ-
ent between males and females. Interestingly, our results show
that BMI did not significantly differ across different AHI strata
(i.e., different SDB severities) but did significantly correlate with
poor daytime function. This observation has a number of possi-
ble implications. Firstly, the impact of BMI on SDB may have a
certain threshold, after which SDB becomes influenced by other
physiologic or pathologic fluctuations. Secondly, BMI could be a
mediator of behavioral disorders, which are independently wors-
ened by or worsen SDB. Nonetheless, it should be noted that a
biological sex difference in SDB characteristics could be present
for patients with genetic syndromes (e.g., Down syndrome) or
congenital malformations (e.g., Chiari malformation) as those
patients exhibit extreme yet wide prevalence rates of SDB [33].

Almost 32% of our cohort were brain tumor survivors, primar-
ily with craniopharyngiomas and medulloblastomas. These pa-
tients had been treated for their primary brain tumors and were
referred for sleep studies due to symptoms suggestive of OSA,
likely associated with their obesity. The high proportion of brain
tumor survivors in our cohort reflects the specialized patient
population at our institution, which includes referrals for chil-
dren with complex medical conditions. Craniopharyngiomas,
which are benign tumors arising near the hypothalamic—pitu-
itary axis, are known to cause hypothalamic dysfunction that
can lead to severe obesity and increase the risk of OSA [34].
Similarly, medulloblastomas, though malignant, are often
treated successfully, but survivors may experience long-term
complications such as obesity and respiratory control issues due
to tumor location, treatment effects, or both.

It is worth mentioning that there do exist studies which did
demonstrate biological sex-based differences in SBD character-
istics, particularly the rate of AHI [19, 35]. However, the conclu-
sions of the referenced studies are limited by sample size.
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We have also demonstrated that age is a significant influenc-
ing factor on the clinical characteristics of pediatric patients
with SDB. Such association is expected as SDBs, particularly
OSA, have a bimodal prevalence peak [36, 37]. The first peak
lies within the 2-8 age group parallel to the presence of adeno-
tonsillar hypertrophy, while the 2nd arises during adolescence
in parallel with weight gain. From a physiological point of view,
younger children, despite their high respiratory rate, have lower
functional residual capacity and utilize muscle-based abdominal
breathing [38]. Within the context of OSA, such breathing me-
chanics should mainly affect REM sleep [39]. Nonetheless, age
differences within our cohort were confined to NADIR O2 sat-
uration and non-REM breathing, which is more related to adult
sleep-associated diseases or the post-pubertal forms of OSA [40].

On another note, we demonstrated that biological sex, age, and
severity of SDB were all shown to have an influence on QoL, or
at least one of its facets as measured by the OSA-18 question-
naire. There is a considerable body of evidence showcasing that
SDB has adverse effects on both QoL and behavior irrespective
of age [41-44]. In fact, Friedman et al. documented neurocog-
nitive and behavioral deficits among children with SDB, who
got significantly better after treatment [45]. However, the latter
treatment effect is contested by Bixler et al., who believe that
such conclusions are merely placebo effects or regression to the
mean [30].

Across our cohort, older children and females had worse QoL
per OSA-18; findings which are echoed across the literature
[23]. The association between increased age and poorer QoL is
mainly attributed to the unique social contexts imposed upon
affected children, particularly adolescents. Such a particular
affected population might be heavily impacted by non-specific
symptoms such as headaches. Moreover, other symptoms such
as snoring might be perceived as socially unacceptable from the
child’s point of view, considering the sensitive social dynamics
of adolescent children [46]. We could add to that argument that
older children afflicted with snoring, anxiety, or depression may
suffer from a greater risk of being bullied; thus, their day-to-day
QoL could be compromised [47, 48].

Nonetheless, Horne et al. attribute the effect of OSA on QoLto
intra-sex dynamics [23]. Females report a higher likelihood of
non-specific symptoms (e.g., headache, fatigue, and anxiety)
and insomnia compared to their male counterparts [49]. In ad-
dition to the impact of sensitive social considerations among the
two biological sexes, a number of physiological differences may
account for pathological manifestations of SDB and thus QoL.
Those differences include men having higher upper airway col-
lapsibility, increased pharyngeal resistance to inspiratory load-
ing, and more sensitivity of chemo-reflex to hypoxemia [46, 50].
Moreover, it appears that hormonal factors also play a role as re-
duced airway resistance in women is positively correlated with
progesterone levels [50]. This may also partially explain age dif-
ferences across females. It should be noted that the association
itself between biological sex and OSA is under scrutiny. While
Dekany et al. failed to observe the association among their co-
hort of 921 children [51], Wang et al. observed male sex as an
independent risk factor for OSA after adjusting for a variety of
clinical variables, including age [52]. Therefore, larger epidemi-
ological studies are needed.

Similarly, the association between different SDB severities and
QoL is well documented within the literature [29, 53]. Our find-
ings showed that the impact is greatest among the concerns of
caregivers and the sleep function across affected patients.

We acknowledge that our conclusions are bound to some lim-
itations. First, the sample size is relatively small. Second, the
number of boys was not equal to the number of girls, which
could lead to bias. Third, all the data was collected from a single
tertiary center, which may have led to the inclusion of more se-
vere cases. However, the study has several strengths, including
it being the first study in the region to investigate the impact of
biological sex on OSA severity. Future research should be done
with a larger sample size and a normal control group to mini-
mize patient bias and increase the generalizability of the results.

5 | Conclusion

Obesity is a key risk factor in the development and progression
of OSA among children. However, it appears that the impact of
obesity after a certain threshold of BMI is behavioral rather than
clinical. Moreover, while biological sex did not show any kind
of clinical influence on our target population, clinicians should
meticulously assess OSA per age strata as they are associated
with both physiological and neurocognitive changes that may
heavily impact the course of OSA among children and their
caregivers. Future studies should assess whether OSA-related
interventions have different outcomes among different sexes.
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