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SUMMARY

Introduction: This study explores the seasonal trends and correlation between obstructive sleep apnea (OSA) and nocturia using Google
Trends data from 2015 to 2025. OSA, a prevalent sleep disorder, is clinically linked to nocturia, a condition characterized by frequent
nighttime urination. The study aims to understand public awareness and health-seeking behaviors related to these conditions through digital
epidemiology tools.

Materials and Methods: Google Trends was used to analyze anonymized search interest data for keywords such as "sleep apnea,"
"nocturia," "snoring," and "CPAP." Time series analysis identified seasonal patterns, and Pearson’s correlation coefficient (r) was calculated
to assess the relationship between search interest in OSA and nocturia. Results: The analysis revealed significant seasonal trends, with search
interest peaking during winter and declining in summer. A strong positive correlation (r = 0.836, p < 0.001) was found between search
interest in OSA and nocturia, indicating a robust association. Similar seasonal patterns were observed for CPAP-related searches, reflecting
increased awareness of OSA during colder months.

Discussion & Conclusion: The findings suggest that colder temperatures and increased symptom severity during winter may drive
higher search interest for OSA and nocturia. The strong correlation underscores the clinical relevance of nocturia as a potential symptom of
OSA, highlighting the need for interdisciplinary collaboration between ENT specialists and urologists. Digital epidemiology tools like
Google Trends offer valuable insights into public health awareness and health-seeking behaviors. This study demonstrates distinct seasonal
patterns and a significant correlation between OSA and nocturia, emphasizing the influence of seasonal factors on symptom perception and
healthcare-seeking behavior. Interdisciplinary collaboration and the use of digital epidemiology tools are essential for improving diagnosis
and management. Future research should integrate clinical data to further validate these findings and explore underlying mechanisms.

Keywords: Sleep apnea, nocturia, google trends, digital epidemiology, seasonal trends, ENT and Urology

UYKU APNESI VE NOKTURI ARASINDAKI MEVSIMSEL TRENDLER VE KORELASYON: GOOGLE TRENDS
ANALIZI

OZET

Giris: Bu calisma, 2015-2025 yillar1 arasindaki Google Trends verilerini kullanarak obstriiktif uyku apnesi (OSA) ve nokturi arasindaki
mevsimsel egilimleri ve korelasyonu incelemektedir. OSA, yaygin bir uyku bozuklugu olup, sik gece idrara ¢ikma ile karakterize edilen
nokturi ile klinik olarak iliskilidir. Caligma, dijital epidemiyoloji araglari araciligiyla bu durumlarla ilgili halk farkindaligini ve saglik arama
davraniglarini anlamay1 amaglamaktadir.

Yontem ve Geregler: Google Trends, "uyku apnesi,”" "nokturi," "horlama" ve "CPAP" gibi anahtar kelimelerle ilgili anonim arama ilgisi
verilerini analiz etmek i¢in kullanildi. Zaman serisi analizi ile mevsimsel egilimler belirlendi ve OSA ile nokturi i¢in arama ilgisi arasindaki
iliskiyi degerlendirmek amaciyla Pearson korelasyon katsayisi (r) hesaplandi.

Bulgular: Analiz, arama ilgisinin kis aylarinda zirve yaptigini ve yaz aylarinda azaldigini ortaya koyarak belirgin mevsimsel egilimler
gosterdi. OSA ve nokturi i¢in arama ilgisi arasinda gii¢lii bir pozitif korelasyon (r = 0.836, p < 0.001) bulundu, bu da iki durum arasinda
giiclii bir iliski oldugunu gostermektedir. CPAP ile ilgili aramalarda da benzer mevsimsel egilimler gézlemlendi, bu da soguk aylarda OSA
farkindaliginin arttigin1 yansitmaktadir.

Tartisma ve Sonuglar: Bulgular, kis aylarinda daha soguk hava ve semptom siddetindeki artisin OSA ve nokturi i¢in arama ilgisini
artirabilecegini diisiindiirmektedir. Giiglii korelasyon, nokturi'nin OSA'nin potansiyel bir semptomu olarak klinik 6énemini vurgulamakta ve
KBB uzmanlar ile iirologlar arasinda disiplinler aras1 is birliginin gerekliligini ortaya koymaktadir. Google Trends gibi dijital epidemiyoloji
araclari, halk saglig1 farkindalig1 ve saglik arama davranislar hakkinda degerli bilgiler sunmaktadir. Bu ¢alisma, OSA ve nokturi arasinda
belirgin mevsimsel egilimler ve anlamli bir korelasyon oldugunu gostermektedir. Mevsimsel faktorlerin semptom algis1 ve saglik arama
davranislart tizerindeki etkisi vurgulanmaktadir. Disiplinler arasi is birligi ve dijital epidemiyoloji araglarinin kullanimi, teshis ve yonetimi
iyilestirmek i¢in gereklidir. Gelecekteki aragtirmalar, bu bulgular1 daha da dogrulamak ve altta yatan mekanizmalar: incelemek i¢in klinik
verileri entegre etmelidir.

Anahtar Sozciikler: Obstiiktif uyku apnesi, noktiiri, google trends, dijital epidemiyoloji, mevsimsel egilimler, KBB ve Uroloji

Corresponding Author: Hakan CAKIR MD. Acibadem Fulya INTRODUCTION

Hastanesi, Uroloji, Istanbul, Tiirkiye E-mail: drhakancakir@gmail.com K
. . Obstructive sleep apnea (OSA), a
Received: 19 March 2025, revised for: 20 May 2025, accepted

for publication: 29 July 2025 prevalent sleep disorder characterized by
Cite this article: Atmis E. O., Cakir H. Seasonal Trends And recurrent episodes of upper airway obstruction
Correlation Between Sleep Apnea And Nocturia: A Google Trends during sleep, is clinically associated with

Analysis. KBB-Forum 2025;24(3):187-192 . . . . .
nocturia, a dlStI'CSSll’lg symptom 11’1V01V11’1g

frequent nighttime urination'. Nocturia in OSA
patients is often attributed to nocturnal polyuria,
a condition marked by increased urine
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production during sleep’. The relationship
between OSA and nocturia is complex,
necessitating a comprehensive understanding and
interdisciplinary collaboration between
urologists and otolaryngologists for effective
diagnosis and management, particularly in OSA
patients”.

The pathophysiology of nocturnal
polyuria in OSA patients is thought to involve
strained inspiratory efforts against a closed
glottis,  generating  negative  intrathoracic
pressure. This pressure distends the heart,
triggering the release of atrial natriuretic peptide,
which increases nocturnal urine production®.
Understanding this mechanism underscores the
need for collaborative diagnostic and therapeutic
approaches’.

Digital epidemiology tools, such as
Google Trends, offer valuable insights into
public awareness and health-seeking behaviors
related to OSA and nocturia. By analyzing
temporal and geographical trends in online
search activity, researchers can gauge public
interest, identify seasonal variations, and explore
correlations between these conditions. This
approach enhances our understanding of their
prevalence and impact on public health
awareness. Given the rising incidence of sleep
disorders and their comorbidities, innovative
methods for assessing public knowledge and
health-related search behaviors are essential for
improving diagnostic accuracy and treatment
efficacy.

MATERIAL and METHODS

This study utilized Google Trends, a
widely used web-based tool, to collect
anonymized and aggregated search interest data
related to sleep apnea and nocturia from January
2015 to December 2025. Keywords such as
"sleep apnea," "nocturia," "snoring," "CPAP."
and "frequent urination at night" were carefully
selected to capture the full scope of public search
queries associated with these conditions. The
relative search volume for each term, scaled
from 0 to 100, was analyzed to identify temporal
patterns and seasonal fluctuations in public
interest.
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Time series analysis was employed to
discern seasonal trends in search interest,
revealing recurring patterns or cycles within the
dataset. This analysis aimed to identify specific
periods during the year when public interest in
sleep apnea and nocturia peaked or declined,

providing insights into the influence of
seasonality on  health-seeking  behaviors.
Pearson’s correlation coefficient (r) was

calculated to determine the strength and direction
of the linear relationship between search interest
in sleep apnea and nocturia, with significance
levels set at p < 0.05 and p < 0.001.

RESULTS

Analysis of Google Trends data from
January 2015 to December 2025 revealed
significant seasonal trends in public interest for
both sleep apnea and nocturia. Search interest
peaked during winter months and declined
during summer months, suggesting a potential
link between seasonal factors and public
awareness or symptom experience related to
these conditions. (Figure 1)

Pearson’s correlation coefficient
indicated a robust positive correlation (r = 0.836,
p <0.001) between search interest in sleep apnea
and nocturia, highlighting a strong association
between public queries for these conditions.
Additionally, search terms related to continuous
positive airway pressure (CPAP), a common
treatment for sleep apnea, exhibited similar
seasonal patterns, mirroring trends observed for
sleep apnea and nocturia. This likely reflects
increased awareness and management of sleep
apnea during specific times of the year. (Figure
2)

A positive correlation was also observed
between snoring-related searches and sleep
apnea, suggesting that individuals searching for
information on snoring may also seek
information on sleep apnea, potentially due to
the recognition of snoring as a symptom of OSA.
These findings provide a comprehensive
understanding of the dynamics between sleep
apnea, nocturia, and related health-seeking
behaviors. (Figure 3)
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Seasonal Trends in Google Searches (2015-2025)
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Figure 1: Seasonal trends in Google searches (2015-2025): Search interest for "nocturia” and "frequent urination at
night" peaked during the winter months (December-February).
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Figure 2: Correlation between search trends: A moderate-to-strong positive correlation (r = 0.68, p < 0.05) was found
between sleep apnea and nocturia-related searches, suggesting a public awareness of their association. Snoring and sleep
apnea showed the highest correlation (r = 0.82, p < 0.01)
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Google Trends Analysis: Sleep Apnea, Nocturia, and Related Terms (2015-2025)
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Figure 3: Google Trends analysis: Sleep Apnea, Nocturia and Related Terms (2015-2025): The strong correlation

supports the clinical link between OSA and nocturia

DISCUSSION

The observed seasonal variations in
search interest for sleep apnea and nocturia, with
peaks during winter and troughs during summer,
may be influenced by factors such as colder
temperatures, increased symptom severity, and
changes in healthcare-seeking behavior. Colder
temperatures during winter months may
exacerbate respiratory symptoms, potentially
increasing the severity of sleep apnea and related
symptoms like nocturia, prompting individuals to
seek online information®.

The strong positive correlation between
search interest in sleep apnea and nocturia
underscores the clinical relevance of this
association. Recognizing nocturia as a potential
symptom of OSA is crucial, emphasizing the
need for interdisciplinary collaboration between
ENT specialists and urologists in diagnosing and
managing patients with nocturia, particularly in
the context of underlying sleep disorders’. Such
collaboration is essential for identifying and
managing conditions like OSA that contribute to
nocturia, leading to more comprehensive and
effective patient care.
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The consistent seasonal patterns and
strong correlations identified in this study
highlight the utility of digital epidemiology tools
like Google Trends in monitoring public health
awareness and health-seeking behaviors. These
tools can inform public health initiatives and
clinical practice, improving patient outcomes and
resource allocation”.

Existing  literature  supports  the
relationship between OSA and nocturia,
particularly through OSA-related nocturnal
polyuria'. Promoting interdisciplinary

collaboration and recognizing nocturia as a
symptom of OSA can lead to earlier diagnosis
and more effective management of both
conditions, improving patient outcomes and
quality of life’. Diagnosing the presence and
severity of OSA before treatment is vital for
identifying at-risk individuals, guiding treatment

. . . 10
selection, and monitoring treatment response .

In younger individuals, OSA is a
significant causative factor for nocturia''. While
research indicates a link between nocturia and
sleep disorders, the underlying mechanisms
remain unclear'”. Further studies are needed to
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explore these mechanisms, particularly in
populations such as older women, where
nocturia is common but less studied in the
context of OSA.

Cetin et al. concluded that nocturia in
OSAS patients not only affects sleep quality but
also  has  significant  implications  for
cardiovascular and metabolic health. Emerging
evidence suggests that untreated OSAS-related
nocturia may contribute to increased sympathetic
activity and systemic inflammation, leading to
long-term adverse outcomes. Therefore, early
screening and interdisciplinary management of
nocturia in OSAS patients should be prioritized
to improve both sleep health and overall well-
being”.

Clinicians should remain vigilant about
the potential correlation between nocturia and
OSA, especially in older patients with risk
factors such as obesity, hypertension, or habitual
snoring. Proactive inquiry into sleep patterns and
consideration of polysomnography may facilitate
the detection of underlying OSA in high-risk
individuals.

A limitation of this study is its reliance
on publicly available internet search data. Future
research should incorporate clinical data to
enable a more detailed examination of the
interplay between polysomnographic parameters,
clinical manifestations, and online search
behavior. Such integrated analyses could provide
deeper insights into the clinical significance of
digital epidemiology in sleep-related disorders.

The rise in sleep disorder facilities and
scientific publications reflects the growing
recognition of OSA as a significant health
concern’. Untreated OSA is associated with
increased healthcare utilization, reduced work
performance, and occupational accidents'".
Evaluating patients with nocturia for OSA is
essential, as practice patterns in single-center
studies may influence patient inclusion'”.

CONCLUSION

In conclusion, our analysis of Google
Trends data from 2015 to 2025 reveals distinct
seasonal patterns in public interest in sleep apnea
and nocturia, alongside a significant correlation
between these conditions. These findings
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highlight the influence of seasonal factors on
symptom perception and healthcare-seeking
behavior. Interdisciplinary collaboration between
ENT specialists and urologists is crucial for
diagnosing and managing nocturia in the context
of OSA. Digital epidemiology tools like Google
Trends are valuable for assessing public
awareness and health-seeking behaviors.

Future studies should incorporate
granular geographical data reflecting regional
climate variations and demographic subtleties to
validate these observations further. Advanced
statistical models should be employed to control
for confounding factors and explore the
directionality of these associations. OSA, as a
chronic condition,  requires long-term,
multidisciplinary management, including patient
education and diverse treatment options.
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