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Abstract

Obstructive Sleep Apnea (OSA) causes repeated blockage of the upper airway during sleep,
leading to various health problems and an increased risk of death. Sleep studies are crucial for diagnosing
and assessing OSA, facilitating timely interventions to reduce mortality. The aim of this study was to
determine the prevalence of suspected OSA, evaluate the availability of diagnostic sleep studies, and
identify factors related to OSA severity among patients visiting the Otolaryngology Department at
Somdetphraphutthaloetla Hospital. Data were collected by reviewing the medical records of 61 OSA
patients treated from January 2022 to December 2023. Descriptive statistics were used to summarize
the data, while multiple logistic regression analysis identified factors associated with OSA severity,
providing insights into the prevalence and contributing factors of OSA.

The results of the study showed that among the sample group consisting of 61 individuals, only
20 (32.8%) had undergone a sleep study. Among those who underwent a sleep study, 50.0% used direct
reimbursement rights. Factors associated with the severity of OSA included male gender, age 50 years
or older, BMI of 35 kg/m? or greater, blood pressure of 140/90 mmHg or higher, and comorbid conditions;
however, none of these factors were statistically significant at the .05 level (p<.05). This study
demonstrates that access to sleep studies remains limited due to health insurance constraints, which
clearly affect patients’ decisions to undergo sleep evaluations. The factors associated with OSA severity
were not statistically significant, highlighting the need for ensuring that all at-risk patients undergo sleep
studies to enable prompt diagnosis and treatment of OSA, Therefore, it is recommended that health
insurance coverage be expanded to include sleep studies and support for sleep study equipment.
Additionally, efforts should be made to increase public knowledge and understanding of OSA and sleep
studies in order to improve accessibility.
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Introduction

Obstructive Sleep Apnea (OSA) can occur in both children and adults. The prevalence of the
disorder varies according to the diagnostic criteria used to define the condition and the population
studied (Khattiyawittayakun, 2022). For instance, in the United States, the prevalence of this condition
among individuals aged 50-70 is 17% in males and 9% in females (Peppard et al, 2013), whereas research
in Thailand has shown a prevalence of 15.4% in males and 6.3% in females (Neruntarat & Chantapant,
2011). Moreover, other research indicates that the prevalence of OSA in stroke patients exceeds 60%
(Bassetti & Aldrich, 1999). Various risk factors are associated with the prevalence of OSA, including
increased body mass index (Pirompanich, 2015), age over 50 years, male gender, anatomical features,
and hypertrophy of the tonsils or adenoids (Apirakkittikul, 2018).

OSA is a prevalent sleep disorder with potentially severe and fatal complications that is
characterized by the relaxation of upper airway muscles during sleep, leading to airway collapse and
narrowing, which results in reduced or completely obstructed airflow despite increased respiratory effort.
Consequently, hypoxia and hypercapnia develop, prompting an arousal response from the brain to
reopen the airway (Sleep Society of Thailand, Thai Academy of Sleep Medicine, Thoracic Society of
Thailand under Royal Patronage, The Neurological Society of Thailand, & The Royal College of Physicians
of Thailand, 2018). This repetitive cycle of airway collapse and arousal leads to disrupted sleep, frequent
awakenings, and a lack of restorative sleep, often resulting in excessive daytime sleepiness (EDS)
(Partinen & Guilleminault, 1990). Individuals with OSA have a 2-3 times higher risk of vehicular or
occupational accidents. Moreover, OSA is associated with metabolic syndrome, including obesity (Sleep
Society of Thailand, Thai Academy of Sleep Medicine, Thoracic Society of Thailand under Royal
Patronage, The Neurological Society of Thailand, & The Royal College of Physicians of Thailand, 2018).
and numerous cardiovascular complications such as arrhythmias, coronary artery disease, hypertension,
and stroke, all of which can adversely affect quality of life and reduce life expectancy (Epstein et al,
2022).

Due to the severity and impact of obstructive sleep apnea (OSA), numerous studies have
examined the factors that increase the risk and severity of OSA. For example, Hein et al (2017) identified
male gender (OR=7.28; 95% Cl:4.41-12.00, p<0.001), age of 50 or older (OR=2.05; 95% Cl:1.37-3.07,
p<0.001), and a body mass index (BMI) of 25 kg/m? or higher (OR=3.36; 95% Cl: 1.85-6.11, p<0.001) as
significant risk factors for OSA. These findings align with a study by Rodrigues et al. (2017), which identified
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male gender and obesity as statistically significant risk factors for severe OSA in patients with the
condition (p<0.05). In Thailand, a study by Karnchanakomate et al (2020) found that male gender, age
of 60 years or older, BMI between 30-34.99 kg/m?, and hypertension were statistically significant
predictors of OSA in obese adults and the elderly (p<0.05). Furthermore, Chitueaophat (2020) identified
that the statistically significant risk factors for moderate to severe OSA included male gender, BMI of 25
ke/m2 or higher, systolic blood pressure of 140 mmHg or more, hypertension, and comorbidities.
Therefore, it is evident that male gender, age over 50, obesity, hypertension, and comorbidities
significantly increase both the incidence and severity of OSA. This has led to the use of the STOP-Bang
questionnaire, which screens for OSA risk factors such as hypertension, BMI over 35 kg/m?, age over 50,
and male gender. However, due to the questionnaire’s low specificity but high sensitivity, there are high
rates of false positives and false negatives, making it unsuitable as a replacement for sleep studies
(Kapur et al, 2017).

Currently, the gold standard for diagnosing and evaluating the severity of OSA and its potential
complications, as well as other sleep disorders, is the “sleep test” or polysomnography (Chitueaophat,
2020). This diagnostic tool has not been reported to cause adverse health effects, as it does not involve
invasive procedures such as injections or insertions into the patient’s body. The test requires the patient
to stay overnight at a hospital or another facility, where signals from the patient are recorded by a
computer system under the supervision of trained personnel. A sleep specialist then interprets the
results to ensure their reliability and the safety of proceeding with subsequent treatment (Banhiran &
Assanasen, 2021). Despite the clear benefits of polysomnography for patients, prior to 2024, those
covered by universal health coverage and social security schemes in Thailand were required to pay
approximately 7,000 baht out-of-pocket for the test, as it was not included in their health benefits.
Consequently, some patients declined the test, leading to undiagnosed and untreated severe OSA,
which can be life-threatening.

Somdetphraphutthaloetla Hospital has been providing sleep studies in the Otolaryngology
Department, with a steadily increasing number of patients.Somdetphraphutthaloetla Hospital aims to
become a leading hospital for sleep diagnostics. However, budget constraints and limitations in medical
equipment, which require external funding, necessitate referring patients to other facilities for testing. In
addition, as mentioned, the lack of coverage for sleep studies under health care benefit plans require

patients to pay approximately 7,000 baht out-of-pocket, resulting in some patientsdeclining the test,
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which  can lead to wundiagnosed severe OSA and its life-threatening complications
(Somdetphraphutthaloetla Hospital, 2022). Given the absence of studies on the prevalence of suspected
OSA, access to sleep studies, and the factors associated with the severity of OSA among patients
attending the Otolaryngology Department at Somdetphraphutthaloetla Hospital, this research aims to
address these gaps. By gathering relevant data, this study intends to aid in the initial screening of patients
with suspected OSA and to plan sleep studies that ensure timely and appropriate diagnosis. Additionally,
this research seeks to contribute to reducing mortality from complications and to the development of

strategies to manage the risk factors that influence the severity of OSA.

Research Objectives

1. To examine the prevalence of patients with suspected obstructive sleep apnea who received
services at the Otolaryngology Department of Somdetphraphutthaloetla Hospital.

2. To investigate the accessibility of sleep testing at the Otolaryngology Department of
Somdetphraphutthaloetla Hospital.

3. To study the factors associated with the severity of obstructive sleep apnea in patients who
underwent sleep testing at the Otolaryngology Department of Somdetphraphutthaloetla
Hospital.

Research Methodology

Study Design

This study employed a retrospective research design combined with a cross-sectional study.
Data were collected retrospectively from the medical records of patients suspected of having
obstructive sleep apnea who received services at the Otolaryngology Department of
Somdetphraphutthaloetla Hospital between January 2022 and December 2023.

Study Population

The population included individuals suspected of having obstructive sleep apnea who received
services at the Otolaryngology Department of Somdetphraphutthaloetla Hospital between January 2022
and December 2023, totaling 61 people.

Inclusion Criteria

Patients were selected based on the Comprehensive Sleep Evaluation criteria of the Royal
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College of Otolaryngologists-Head and Neck Surgeons of Thailand and Sleep Apnea Association of
Thailand (2017) as follows:
1) A STOP-Bang score > 3, indicating a high risk for obstructive sleep apnea due to airway
obstruction.
2) For those with a STOP-Bang score < 3, comorbid conditions such as cardiovascular
disease, neurological disorders, or hypertension during pregnancy were considered.
A total of 61 patients met these criteria between January 2022 and December 2023.
Exclusion Criteria
1) Patients younger than 15 years.
2) Patients who did not undergo evaluation by an otolaryngologist in the Otolaryngology
Department of Somdetphraphutthaloetla Hospital.
3) Incomplete medical records.
Sample Group
The sample consisted of 61 patients suspected of having obstructive sleep apnea, selected
based on the Comprehensive Sleep Evaluation criteria outlined above (the Royal College of
Otolaryngologists-Head and Neck Surgeons of Thailand and Sleep Apnea Association of Thailand, 2017).
These patients received services at the Otolaryngology Department of Somdetphraphutthaloetla

Hospital from January 2022 to December 2023.

Research tools

The tools used in this study are divided into two parts: Part 1 employed the general data record
form and the STOP-Bang questionnaire for assessing the risk of obstructive sleep apnea (OSA), and Part
2 involved the Level 1 Sleep Test (polysomnography type 1) and the form for recording the Respiratory
Disturbance Index (RDI), with details as follows.

Part 1 General data record form and STOP-Bang questionnaire for assessing OSA risk, as follows:

1.1 The general data record form included six questions about sex, age, healthcare coverage,
weight, height, blood pressure, and comorbidities.

1.2 The STOP-Bang questionnaire (Thai version) developed by the Sleep Society of Thailand at
al. (2018) consists of eight binary (Yes/No) questions covering loud snoring, feeling fatigued, tired or
sleepy, cessation of breathing during sleep, high blood pressure, BMI greater than 35 kg/m?, neck

circumference greater than 40 centimeters, and male gender.
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Scoring criteria: If the “Yes” responses total 3 or more, the individual is at high risk for OSA,
whereas a score lower than 3 indicates that the individual is at low risk for OSA.

Part 2 Level 1 Sleep Test (polysomnography type 1) and the form for recording the Respiratory
Disturbance Index (RDI)

2.1 Polysomnography type 1 involves overnight testing at the hospital, with specialists recording
the RDI, derived from the sleep study equipment.

2.2 Recording RDI includes two items: the RDI value and OSA severity level. This index is used
to classify the severity of obstructive sleep apnea according to the criteria set by the Royal College of
Otolaryngologists-Head and Neck Surgeons of Thailand and Sleep Apnea Association of Thailand (2017),
as follows:

1. Mild OSA: RDI 5-15
2. Moderate OSA: RDI 15-30
3. Severe OSA: RDI > 30

Quality Assessment

1. The Thai version of the STOP-Bang questionnaire, developed by the Sleep Society of Thailand
et al. (2018), was evaluated for quality. It was found that the STOP-Bang questionnaire has high sensitivity
but low specificity. For example, using a cut-off criterion of an Apnea-Hypopnea Index (AHI) > 5, the
questionnaire demonstrates a sensitivity of 0.88 (95% confidence interval [CI] 0.83-0.91) but a specificity
of only 0.42 (95% ClI 0.35-0.50).

2. The Level 1 Sleep Test (polysomnography type 1) used in this study is considered the gold
standard diagnostic tool. The quality of evidence, as assessed by the Sleep Society of Thailand, Thai
Academy of Sleep Medicine, Thoracic Society of Thailand under Royal Patronage, The Neurological
Society of Thailand, & The Royal College of Physicians of Thailand (2018), is rated at Level 1, based on
the systematic reviews of randomized controlled trials (RCTs) or at least one high-quality RCT. The

strength of recommendation is rated at ++, indicating a strong recommendation for its use.

Data Collection
The data collection steps were as follows:
1. Submission of the research proposal through the Human Research Ethics Committee of the

Somdetphraphutthaloetla Hospital.

6/36




270436

213815615 1TUFUUATVAINANY ISSN 2985-251X (Online) Uil 4 aliuil 3 Augneu-Suanau 2567

/ Thai Journal of Public Health and Health Education Vol. 4 No. 3 September-December 2024

2. After the research proposal approval, the researcher collected the medical records of patients
with suspected symptoms of sleep apnea who attended the Otolaryngology Department,
Somdetphraphutthaloetla Hospital during the period between January 2022 and December 2023. Data

from sleep studies were collected for each participant once.

Data Analysis

The data were collected and analyzed using a software program as follows:

1. Descriptive statistics were employed to analyze and report the general and clinical
characteristics of the sample. Qualitative data are presented as frequency distributions and percentages,
while quantitative data are reported as means and standard deviations.

2.Factors associated with the severity of OSA were examined through both crude and
multivariable analyses. Crude associations were assessed where appropriate, and multivariable analysis
was performed using a penalized maximum likelihood logistic regression model. Statistical significance

was determined at a threshold of 0.05.

Ethical Approval

This study received approval from the Research Ethics Committee of Somdetphraphutthaloet
la Hospital. The Certificate of Analysis number is 90, the research project number is 006/2567, and the
date is June 28, 2024. In this study, the researcher requested access to the sample data through the
relevant authorities, ensuring that no individual other than the researcher could access the study data.

The disclosed data was presented in aggregate form and used exclusively for research purposes.

Results
Part 1 Demographic characteristics of the participants

The sample group comprised 61 individuals. The majority, 50.8%, were male, and 80.3% were
under 50 years of age. Among them, 45.9% had universal health coverage, and 80.4% had a body mass
index (BMI) greater than 25.0 kg/m?, indicating overweight or obesity. While 59.0% of the participants
were diagnosed with hypertension, 57.4% had blood pressure (BP) within the normal range (less than

139/89 mmHg). These demographic and clinical characteristics are summarized in Table 1.
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Table 1 Demographic and Clinical Characteristics of Patients with Suspected OSA Attending the
Otolaryngology Department (n=61)

General Characteristics Number Percentage (%)
Gender
Male 30 49.2
Female 31 50.8
Age (Years)
< 50 years a9 80.3
> 50 years 12 19.7

Health Insurance Coverage

Universal Coverage Scheme 28 45.9
Direct reimbursement 13 213
Social security 19 31.1
Non-Thai resident 1 1.7

Body mass index (BMI)

BMI 18.5-22.90  Normal weight 5 8.2
BMI 23-24.90  Overweight 7 114
BMI 25-29.90  Class 1 obesity 14 23.0
BMI 30-34.99  Class 2 obesity Level 1 8 13.1
BMI 35-39.99  Class 2 obesity Level 2 14 23.0
BMI > 40 Class 3 obesity 13 213
Blood Pressure
BP < 139/89 mmHg (Normal) 35 574
BP > 140/90-159/99 (Mild) 22 36.1
BP > 160/100-179/109 (Moderate) a4 6.5
Comorbidities
Hypertension 36 59.0
Hyperlipidemia 18 29.5
Asthma and Allergies 11 18.0
Diabetes 10 16.4
Stroke 4 6.6
Coronary artery disease 3 49
No chronic disease 13 213
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Part 2 The data for the sample group that underwent sleep studies and the group that did not were
categorized based on their treatment eligibility.

The health insurance coverage of the sample group that received sleep testing was
predominantly direct reimbursement at 50.0%, followed by universal health coverage at 35.0%, and
social security at 15.0%. Conversely, the group that did not receive sleep testing primarily had universal
health coverage at 51.2%, followed by social security at 39.1%, direct reimbursement at 7.3%, and one
non-Thai resident at 2.4%. These results are illustrated in Table 2.

Table 2 Number and Percentage of Sample Groups Receiving (n=20) and Not Receiving Sleep Testing

(n=41) Classified by Health Benefit Coverage

Health Benefit Coverage Received Sleep Testing (n=20) Did Not Receive Sleep Testing (n=41)

Number Percentage (%) Number Percentage (%)
Universal health coverage 7 35.0 21 51.2
Direct reimbursement 10 50.0 3 7.3
Social security 3 15.0 16 39.1
Non-Thai resident - - 1 2.4

Part 3 Data on the diagnosis and classification of obstructive sleep apnea severity were obtained from
individuals with suspected obstructive sleep apnea who underwent sleep studies.

Among the 20 individuals with suspected OSA who underwent sleep testing in this study, one
individual (5.0%) was not diagnosed with OSA. The severity of OSA in the remaining cases was classified
into three levels: mild, moderate, and severe. The distribution of severity was as follows: 20.0% mild,
20.0% moderate, and 55.0% severe, as shown in Table 3.

Table 3 Number and Percentage of Diagnosis and Classification of OSA Severity in Patients Undergoing

Sleep Testing (n=20)

OSA Diagnosis and Severity Level Number Percentage (%)
RDI< 5 1 5.0
RDI 5-15 (Mild OSA) 4 20.0
RDI 15-30 (Moderate OSA) 4 20.0
RDI > 30 (Severe OSA) 11 55.0
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Part 4 Data on factors associated with the severity of moderate and severe obstructive sleep apnea
The analysis of the factors related to moderate and severe OSA revealed that the majority of
the sample were male, with 63.6% of those with severe OSA and 50% of those with moderate OSA
being male (p-value=1.00). The average age of individuals with severe OSA was 48.64+15.35 years, which
was older than the average age of 36.25+7.89 years for those with moderate OSA. The average weight
of individuals with moderate OSA was 103.83+17.90 kg, which was higher than the average weight of
82.41+23.00 ke for those with severe OSA. The BMI of individuals with moderate OSA was 38.25+9.29
ke/m2, which was higher than the BMI of 29.96+6.86 kg/m? in those with severe OSA.
Table 4 Characteristics of Patients with Obstructive Sleep Apnea Classified by Severity Level (n=15)

OSA Severity Level

Variable Severe (n=11) Moderate (n=4) palue
Number % Number %

Gender
Male 7 63.6 2 50.0 1.000
Female a4 36.4 2 50.0

Age (years), X + S.D. 48.64 + 15.35 36.25 £ 7.89 0.153
< 50 years 5 45,5 a4 100 0.103
> 50 years 6 545 0 0.0

Insurance Type
Universal Health Coverage 4 36.4 1 25.0 1.000
Social security 2 18.2 1 25.0
Direct reimbursement 5 455 2 50.0

Weight (kg), X + S.D. 82.41 + 23.00 103.83 + 17.90 0.118

Height (cm), X + S.D. 165.05 £ 9.21 169.38 £ 7.76 0.420

Body mass index (kg/m2), X + S.D. 29.96 + 6.86 38.25 + 9.29 0.081
< 35 kg/m2? 8 727 1 25.0 0.235
> 35 kg/m? 3 27.3 3 75.0

Blood Pressure
Systolic Blood Pressure (mmHg), X+ S.D. 132.73 £ 15.05 130.00 + 12.36 0.752
Diastolic Blood Pressure (mmHg), X + S.D.  85.36 + 8.54 77.25 + 3.40 0.093
Normal (BP <139/89 mmHg)) 7 63.6 3 75.0 1.000
Hypertension (BP >140/90 mmHg) 4 36.4 1 25.0
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Table 4 Characteristics of Patients with Obstructive Sleep Apnea Classified by Severity Level (cont.)

OSA Severity Level

Variable Severe (n=11) Moderate (n=4) palue
Number % Number %
Hypertension 8 12.7 2 50.0 0.560
Dyslipidemia 36.4 1 25.0 1.000
Diabetes Mellitus a4 36.4 0 0.0 0.516
Cerebrovascular Disease 0 0.0 2 50.0 0.057
Coronary Artery Disease 1 9.1 0 0.0 1.000
Allergic Rhinitis 2 18.2 1 25.0 1.000

*o value<.05

Part 5 Data on factors such as sex, age, body mass index, blood pressure, and comorbidities associated

with the severity of moderate and severe obstructive sleep apnea

The results of the analysis of factors related to the severity of obstructive sleep apnea in patients

using univariable analysis showed that gender, age, body mass index, hypertension, and underlying

diseases were not significantly related to the severity of obstructive sleep apnea in patients with

obstructive sleep apnea at a statistical significance level of 0.05. Individuals with comorbidities and those

aged 50 years or older were shown to have a 6-fold and 3.5-fold increased risk, respectively, of

developing severe obstructive sleep apnea, as shown in Table 5.

Table 5 Results of Univariable and Multivariable Analysis of Factors Associated with the Severity of OSA

(n=15)
Univariable analysis Multivariable analysis
Factor Crude p value Adjusted p value
ORTt (95%(Cl) OR# (95%(Cl)

Male 1.67 (0.20 - 13.70) 0.635 0.85 (0.07 - 10.35) 0.902
Age > 50 years 10.64  (0.46 - 244.43) 0.139 3.35 (0.10 - 115.15) 0.502
BMI > 35 kg/m? 0.13 (0.01-1.72) 0.120 0.18 (0.02 - 2.47) 0.136
Hypertension

8 > 140/5 mmHg 1.40 (0.15-13.17) 0.769 2.95 (0.13 - 64.92) 0.493
Chronic Disease 7.00 (0.60 - 81.08) 0.119 6.00 (0.29 - 123.53) 0.246

*o value<.05
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1, Crude odds ratio estimated using a penalized maximum likelihood logistic regression model (Firth's bias-
reduced logistic regression).
#, Adjusted odds ratio estimated using a penalized maximum likelihood logistic regression model (Firth's bias-

reduced logistic regression).

Discussion

Discussion of the findings from this study is structured according to the following objectives:

Objective 1: To investigate the prevalence of individuals with suspected obstructive sleep apnea
who sought services at the Otolaryngology Department of Somdetphraphutthaloetla Hospital.

In this study, the demographic characteristics of individuals with suspected obstructive sleep
apnea (OSA) revealed that 50.8% were male. This prevalence is attributed to the effects of testosterone
on the anatomical structures of the head and neck, resulting in thicker neck tissues and a narrower
airway compared to females (Assanasen et al., 2006). Conversely, estrogen is thought to have a
protective effect against OSA in premenopausal women (Lam et al.,, 2012), which is consistent with a
study by Chitueaophat (2020), who reported that 67.0% of patients with OSA were male, a prevalence
that is attributed to the effects of testosterone on the anatomical structures of the head and neck.
Obesity, defined as a body mass index (BMI) > 35 kg/m?, was observed in 44.3% of the sample. Obesity
contributes to OSA by causing increased abdominal fat, which impairs diaphragmatic function and
reduces lung capacity. This leads to increased respiratory effort and energy expenditure during breathing
(Assanasen et al, 2006). Furthermore, obesity results in fat accumulation in the upper airway, leading to
airway narrowing and decreased muscle function in this area, which exacerbates the condition
(Karnchanakomate et al, 2020). It was found that individuals with a BMI of 30-34.99 kg/m? had a 6.28-
fold increased risk of severe OSA compared to those with a BMI below 30 kg/m? (Adjusted OR = 6.28,
95% ClI: 2.25-17.51, p-value<0.001). Additionally, hypertension was the most common comorbidity
among the sample, affecting 59% of participants. OSA is associated with various alterations during sleep,
such as increased catecholamine release, heightened sympathetic nervous system activity, and
intermittent hypoxia. These conditions contribute to oxidative stress and inflammation, leading to the
release of free radicals and inflammatory cytokines, including interleukin-6 (IL-6), tumor necrosis factor-
alpha (TNF-QU), and nuclear factor-kappa B. These processes promote endothelial dysfunction and

elevated blood pressure Sleep Society of Thailand, Thai Academy of Sleep Medicine, Thoracic Society
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of Thailand under Royal Patronage, The Neurological Society of Thailand, & The Royal College of
Physicians of Thailand, 2018).

Objective 2: To investigate the accessibility of sleep testing in the Otolaryngology Department
of Somdetphraphutthaloetla Hospital.

This study assessed 61 patients who met the eligibility criteria, with only 20 individuals (32.8%)
undergoing polysomnography in this study. Of these patients, 50.0% utilized direct billing options.
Conversely, 51.2% of those who did not undergo the test were covered by the Universal Coverage
Health Scheme, while 39.1 % had social security insurance. This indicates that insurance coverage
significantly influences patients’ decisions to undergo sleep testing. At the time of the study,
polysomnography was not covered by the Universal Coverage Health Scheme or social security
insurance, leading to considerable out-of-pocket expenses for patients. The cost of sleep testing in
public hospitals ranged from 7,000 to 9,000 baht (Banhiran, 2021), which is a substantial financial burden
for individuals with limited income. Additionally, the limited availability of sleep studies in public
hospitals often resulted in long waiting times.

Given the increasing prevalence and severity of obstructive sleep apnea (OSA) among the Thai
population, the National Health Security Office has decided to include OSA diagnostic testing as a benefit
under the National Health Security System, as approved in their meeting on March 20, 2024. This decision
aligns with Section 47 of Constitution of the Kingdom of Thailand 2017, aiming to ensure equitable
access to diagnostic services for all citizens (National Health Security Office, 2024). Furthermore, starting
January 22, 2024, social security insurance will cover up to 7,000 baht for sleep testing (Social Security
Office, 2024). These policy changes are intended to bridge the gaps in access and provide equal
opportunities for sleep testing to patients covered by both the Universal Coverage Health Scheme and
social security insurance, similar to other healthcare benefits.

Additionally, the sample group that underwent sleep studies were able to undergo a diagnosis
of obstructive sleep apnea, with 19 patients receiving a diagnosis of OSA. Among those diagnosed, 55.0%
were classified with severe OSA, while the remaining patients were categorized into moderate and mild
levels. These findings are congruent with a study by Somboon-anek (2021), which reported a 75.76%
prevalence of OSA diagnosed via sleep testing, with 53.3% presenting severe cases. This underscores
the utility of polysomnography in providing a precise and timely diagnosis and staging of OSA, facilitating

appropriate and effective treatment interventions (The Royal College of Otolaryngologists-Head and
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Neck Surgeons of Thailand and Sleep Apnea Association of Thailand, 2017). Accurate diagnosis not only
mitigates the risk of comorbid conditions and mortality but also enhances patient quality of life
(Assanasen, 2009).

Objective 3: To study the factors associated with the severity of obstructive sleep apnea in
patients who underwent sleep testing at the Otolaryngology Department of Somdetphraphutthaloetla
Hospital.

The factors associated with the severity of moderate and severe OSA were not statistically
significant at the .05 level in this study. These factors include male gender, age > 50 years, body mass
index (BMI) > 35 kg/m2, and elevated blood pressure (BP) > 140/90 mmHg. Due to the study being
conducted during the 2019 pandemic, with lockdown measures in place restricting movement, medical
personnel avoiding procedures that could increase the risk of virus transmission, and insufficient medical
staff primarily focused on COVID-19 patients, as well as limitations in sleep study facilities, external
support for sleep study equipment, and concerns about virus spread during sleep studies, the sample
size was very small, affecting the statistical analysis. However, considering an adjusted odds ratio (OR) >
3, factors such as male gender, age > 50 years, elevated BP > 140/90 mmHg, and comorbid conditions
could explain the severity of the disease. Specifically, comorbidities and age > 50 years are the factors
indicating moderate to severe OSA, with patients having comorbidities being 6 times more likely to have
severe OSA (Adjusted OR = 6.00, 95% ClI: 0.29-123.53, p-value=0.246) compared to patients without
comorbidities. This is consistent with the research of Sudthikanueng and Pimolsri (2019), which found
that cerebrovascular disease, hypertension, diabetes, and atrial fibrillation increase the severity of OSA.
Regarding age, patients aged 50 years or older were 3.35 times more likely to have severe OSA compared
to those younger than 50 years (Adjusted OR = 3.35, 95% Cl: 0.10-115.15, p-value=0.502). This is
consistent with Hein et al. (2017), who found that patients aged 50 years or older had 2.78 times the
risk of moderate to severe OSA compared to those younger than 50 years (OR = 2.78, 95% Cl: 1.98-3.92,
p-value<0.001). However, in this study, no statistically significant differences were found in the
relationship between these factors and the severity of OSA. Therefore, evaluating factors such as gender,
age, BMI, BP, and comorbid conditions may not be sufficient for diagnosing OSA.

OSA is a condition that can occur across all age groups, and it cannot be diagnosed or classified
into severity levels based solely on the STOP-Bang questionnaire. Therefore, sleep studies, as a standard

diagnostic method, are effective in diagnosing and determining the severity of OSA. However, due to
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limitations in healthcare coverage impacting patients’ decisions to participate in sleep studies, it is crucial
to promote increased access to sleep studies by expanding universal health insurance coverage to
include such diagnostic tests and supporting the availability of sleep study equipment. Additionally,
increasing awareness about OSA and the benefits of sleep studies for high-risk patients is essential as
this will help patients become more aware and increase their access to sleep studies, potentially

reducing mortality and the complications associated with OSA.

Application of the research findings

The results of the study showed that sleep testing can be used to diagnose and classify the
severity of obstructive sleep apnea. Therefore, sleep testing should be more widely promoted. However,
before conducting sleep testing, patients with suspected sleep apnea should be thoroughly screened
and evaluated to ensure the effectiveness of the sleep test. Additionally, the sleep test should be
conducted by personnel with expertise in sleep testing, such as doctors specialized in interpreting sleep
test results, or nurses experienced in conducting sleep tests in the Otolaryngology Department, to
ensure that patients receive an accurate and prompt diagnosis of obstructive sleep apnea.

The limitations of this study include the small sample size, which affects the statistical data
analysis and may lead to results that are not as expected. This is due to the fact that the study was
conducted during the COVID-19 pandemic, which caused a shortage of medical personnel and the
enforcement of lockdowns, as well as limitations in the availability of testing locations and sleep study
equipment that require external support. Additionally, there were concerns regarding the potential

spread of infection during the sleep studies conducted on the sample group.

Suggestions for future research

1. There should be long-term monitoring of the severity of obstructive sleep apnea to
study the effectiveness of sleep testing in assessing the severity of this condition.

2. A comparative study should be conducted between groups of patients that undergo
sleep testing and those that do not, in order to evaluate the outcomes of sleep testing.

3. Other factors, such as occupation, income, and additional characteristics, should be examined,

as they can impact the decision to participate in sleep testing.
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Prevalence of Patients Suspected Obstructive Sleep Apnea
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Abstract

Obstructive Sleep Apnea (OSA) causes repeated blockage of the upper airway during sleep,
leading to various health problems and an increased risk of death. Sleep studies are crucial for diagnosing
and assessing OSA, facilitating timely interventions to reduce mortality. The aim of this study was to
determine the prevalence of suspected OSA, evaluate the availability of diagnostic sleep studies, and
identify factors related to OSA severity among patients visiting the Otolaryngology Department at
Somdetphraphutthaloetla Hospital. Data were collected by reviewing the medical records of 61 OSA
patients treated from January 2022 to December 2023. Descriptive statistics were used to summarize
the data, while multiple logistic regression analysis identified factors associated with OSA severity,
providing insights into the prevalence and contributing factors of OSA.

The results of the study showed that among the sample group consisting of 61 individuals, only
20 (32.8%) had undergone a sleep study. Among those who underwent a sleep study, 50.0% used direct
reimbursement rights. Factors associated with the severity of OSA included male gender, age 50 years
or older, BMI of 35 kg/m? or greater, blood pressure of 140/90 mmHg or higher, and comorbid conditions;
however, none of these factors were statistically significant at the .05 level (p<.05). This study
demonstrates that access to sleep studies remains limited due to health insurance constraints, which
clearly affect patients’ decisions to undergo sleep evaluations. The factors associated with OSA severity
were not statistically significant, highlighting the need for ensuring that all at-risk patients undergo sleep
studies to enable prompt diagnosis and treatment of OSA, Therefore, it is recommended that health
insurance coverage be expanded to include sleep studies and support for sleep study equipment.
Additionally, efforts should be made to increase public knowledge and understanding of OSA and sleep
studies in order to improve accessibility.

Keywords: obstructive sleep apnea, health insurance coverage, sleep test
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Evaluation ¥8351%Ine1delan fo udnwnndurissemalne wazauipulsausunsukasnganiglavaenau
(2560) fail 1) Uszifiuanuidssasnisifnanizngavelavnsvdu (STOP-Bang) fif1aAziuu > 3 Aziuy &
anuidssienmaiinniigngaslarnenduainnisgaiugs uay 2) mnAzuuulssliuauAsaesnisia
AMIEngAMElavEnaU (STOP-Bang) fiAAviul < 3 Axluu WiNa1san1sillsnusedndi wu naulsamla
uazvaaaiden naulsanisaues arudulaingeunezdsasssd Dudu Adrfuuinisluweunlan ae widnves
Tssneunaauionszynaidavdn daus Tufl 1 unsiau ne. 2565 89 Fuil 31 Suew w.A2566 S1uau 61 AU
inausin1sdneen e 1) fUaedifiongdosnin 15 U 2) fildldsunsitinsaalaelan e widn uwmd
y

Punun Tan fio wdn lssmerviaaubanszymsidaaiuas 3) doyatunyszidouliasud
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nquAleE1e Ae fden1sasden1dzvganiglavuendulaglydinuel Comprehensive Sleep
Evaluation v83 (31¥3nendelan Ao wdnunndunisusswmelnewazauinulsnuounsusasngamelavaenay,
2560) 7 fruat1edu Ad5uusnislunnunlan fo wIAn1SINEIVIAANLAINTENNSIEANA F 906

Uil 1 unsIAx WA, 2565 B9 YUl 31 §u1AU W.A.2566 S1U 61 AU

in3esileililunside

wieadlefililunsfnunadsiuseanidu 2 dau fo dawdl 1 wuutufindeyaaly uasuuuyssdiu
ANud BsveeNsAinnzvgamelavazndy (STOP-Bang) wazdiufl 2 113ATIaNTUBUNAUYTELANT 1
(Sleep test or Polysomnography Type 1) uazuuutuiinaviin1sviglagnsuniu (respiratory disturbance
index; RDI) Asil

duil 1 wuutuiindeyailu uazuuulseifiuanudssvesnisiinn1zvg anolavugndy
(STOP-Bang) et

1.1 wuududindeyanaly $1uau 6 9o UszneulusedednmiAsiiuma ey ansnissnun
thwiindaugs anuduladin waslsndau

1.2 uwuudszifiumandeeveaniaiinniizvgamelavagndu (STOP-Bang) auniwilnyves
aunau lsrnmsduuisseimalnguazane (2561) ddnvuzdorauuuuiienaeu 2 wuufe 19 wag lalld
fosnuiiviavun 8 Fousznou mauounsudesiy, nisiAndeumds dwdedsueu, mangamelavuendy,
AuRulafings, ARvlanan1euInndl 35 kg/m?, WUTOUMNABNINATY 40 LHURIIAT UAINAYIE NUINITIA
Azuuy vnfineudn “18” snndmFewiniy 3 asuuufiohyeeatufimnudssio nmsiin OSA ge (High risk
of OSA) uagynildinoudn “ld” toendt 3 Avuuuiiedtyanatuiinadssie nsin OSA 61 (Low risk of
OSA)

d1uil 2 MIRTIINITUBUNEUUSTLANT 1 (Sleep test or Polysomnography Type 1) kagwuuiudin
oﬁ’ﬁvﬁmsmﬂ'«agﬂiumu (respiratory disturbance index; RDI)

2.1 MIR5IaNISUBUNdUUIHIANT 1 (Sleep test or Polysormnography Type 1) wazwuutuiindad
nsmelagnsuniu Tneldiasosmsranisusundutseianil 1 (Sleep test or Polysomnography Type 1) 71
Qﬂ’wéfaauauﬁwqﬁuﬁiiqwmmaumﬁQL%’JW@Q%% ﬂ'wﬁ“ﬁvﬁmim81agﬂsumuﬁwamaaﬂmﬂLfﬁ'aqm’m
AINAN

2.2 wuutufinnsasransmglanunaeinviinismelagnsuniu (respiratory disturbance index;
RDI) $1uau 2 9o Usgneusesduiinismelagnsuniu uazseduaugulswesnnne OSA Jefuiidndas

lUldlunsudsseduanugulswesngneaglavae nauaInnseniu (S1anendelan e wanunyduns

v
v a

Uszinalneuazannaulsausunsukazvgamelavuenay, 2560) il
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1. RDI 5-15 s¥autias (Mild OSA)
2. RDI 15-30 sgauu1unana (Moderate OSA)

3. RDI >30 5¥AUTULII (Severe OSA)

m'im'aa]aaUQNmWLﬂ%eﬁa

1. wuuUssifiuanudssweanainamengamelavazndu (STOP-Bang) atiuntwilnguesaalse
NnmInduuisUssmalneuazany (2561) lifimsasaaounuaimueaosienudn uuuaeuaiu STOP-Bang
finuiligsluradifianudumeen wu delfinusidaiiduidnnsvgamelauazselausa (Apnea-Hypopnea
Index: AHD = 5 wuugeua i aziiaanallail 0.88 (Sevaz 95 vesrrvaudotuszning 0.83-0.91) uad
Audwzifies 0.2 ($ogar 95 vesrsAMIITeiusEVIng 0.35-0.50)

2. PRI TIanITUeUNEUUsTIANT 1 (Sleep test or Polysomnography Type 1) Adlunsinuaded]
LfJum%aﬂﬁamﬁmmmmgm (gold standard) Ingiin15n579AMANYBIMENFIU (Quality of Evidence) vos
aunAulsnaInnsvduLisUsemalneuazany (2561) aglusedu 1 fifinsnumuuuuiissu (systematic

9

review) 9MINNSANYIMVUNGLFUABE19AIUAN YTaINSANWILUUNGUFUfIBE19AIUANTNTAMA WAL By

a

ag e 1 adu wazABuasmnvesduugi (Strength of Recommendation) aglusysu ++ Nuugtl

hegluszauas

AsiusIusIUtaya

1. aualasssuliinAnznIsuN3e3esss ULy Bd Ul sane eI NS T HVISLAANAT

2. néslaseserunsoygImIINANznITINsasessTITelunyed uTuTmnvss oo
o1 sdunasinvgamelavazvduiiunfuuinsluwunlan e wdn Tsmeiuiaaufanssymsidamdi
TugaesEninafouunsIaL e 2565 69 Weusuanau w.e. 2566 lagiiudeyan1snsianisueundureengy

Aeg19AuaY 1 ASI

nsiaTeideya

[
o

TOYATIMLAINUTIUTIN Uarinszineadfmelusunsupeufiamesdnsagy

—_

 foyannudnuvaziily audnvazmindin uazdvimamelagnsuniuvesnguietisiingizsiuas
ENUNANSANYITIEERRFmIIALT fensLanLaIsewALaziesar diudeyaiiauTina e
Aadsuaraidoanuunnsgu

2. mAnwtadefiauduiusiussfuanuulswosnmngamelava vduvesnsnz g

el naUINNTEANUAILNTIATIENANLANRUSBE19ETU (Crude analysis) AUAIIUMLIZAUYDS
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Toya LAarN1ILATITVLUUNYAILYS (Multivariable analysis) Ingldn1s3tasigiauanasenyladain

=

(penalized maximum likelihood logistic regression model) AinuuaAtyE1ANINadANTEAU 0.05

395IIUNITIVY

miﬁﬂmﬁlﬁ%’umi%’maqmﬂmuzﬂﬁumiﬁﬁaﬁﬁiu%%’aluqué Tsanguraaufansennsiamndnds
Usngeunisdssuseslasiniside COA No. 90, LU 1ATIN157 48 006/2567 asTuil 28 dnureu 2567
nsfnwaaliidelihdomedndoyanguiogwihudiiieites uaznshiffyaaalaaunsnididsoyad

Anwlsuenangidewintu JeyaiiUamedudayalnanmsiuuagldusslenilunsfinywintu

NANT3ANEN
dauil 1 foyariluvesnguietng

nauegeliianun 61 au nuirdlvgfosas 50.8 Wunawe degiesndt 50 U¥esay 80.3
fiansn1ssnwdesay 45.9 1Oudniusziuguaindiunt Sevaz 80.4 fedudulanie (BMI) u1nndi 25.0
kg/m? 3osesusiutull Sesay 59 1isunsite Jedndulsannudulaingssiuiie wazdosas 57.4 daw
sulafinegluseiuund famsnad 1
A58 1 Swnunazdesazdeyanaluveufensasdennzugamglovaenduiidsuuinng

wwunlan Ao u1dn Juunmudeyanily (n=61 Au)

Foyavaly U Souaz
L
WY 30 49.2
618 31 50.8
21y ()
<509 49 80.3
> 509 12 19.7
andnissnw
Unsusziuguaindiunt 28 45.9
RIGERELPA] 13 21.3
UszAudanu 19 31.1
Fnsanedin 1 1.7

AR Tiaaaniy (BMI)

BMI 18.5-22.90 Unfausau 5 8.2
BMI 23-24.90 vhniniiu 7 114
BMI 25-29.90  $auszéiu 1 14 23.0
BMI 30-33.99  $ausediu 2 (szeedl 1) 8 13.1
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o g

'
a

A197997 1 9rudukazsegazteyanalures N leinisasdeniienganielavuena ui 15 uuing

wunlan Ao u1dn Fuunmudeyanild (n=61 au) (so)

Hoyanly 1Y Soway
BMI 35-39.99  97usedu 2 (iwzﬁ 2) 14 23.0
BMI >40 DIUTTAU 3 13 21.3

ArAnuaulain (Blood Pressure)

BP <139/89 mmHg Unf 35 57.4
BP > 140/90-159/99 awsiulafingeseiuifiniios 22 36.1
BP > 160/100-179/109 Ausiuladingaszaulunans 4 6.5
153w
lsppuulaings 36 59.0
Lsaluiuludenss 18 29.5
lsavieuiinuaglsngiun 11 18.0
TsALUIvINuY 10 16.4
lsAviaanLdonaues 4 6.6
Tsavasadeniiala 3 4.9
luifilsauszdnen 13 21.3

dauil 2 JeyavesnguiiegeilasunisnsianisueunduLarnguililasunissiamsueunauwmuEnNsns
Salcal

nauiegenlasunisasansusundudiulngsosay 50.0 Wudndidndiunse sesawuniesay 35.0
& a a Y Y v P & a a v o | a a ) | Ay v vo
Juansuseiuguamdiunin uazdoway 15.0 1uavsussiudeny dmdnsnissnwvesnguililasunisngim
n1susundvdulngSevay 51.2 1udniussiuguaimdiunidi sesasundesas 39.1 1Wudnduseiudsay
Sovay 7.3 WudnSidnaenswazsesay 2.4 1WuUaNSe19e17 Famns1ai 2
A13197 2 I1UIULALTOUALVDINGUAIBE N IATUNITNTIVNITUBUNEY (n=20) Uaznguillilasun1snsia

ANSUBUNAUBUIRINANTNNSSAY (n=41)

angnisinw ngusegnefildunmnasey nguitlailéunisnagey
ATUBUUAU (n=20) ATUBUNAU (n=41)
MUY Soway MUY Sowaz
Useiuaunnaium 7 35.0 21 51.2
RTRERELEN 10 50.0 3 73
Usznudmy 3 15.0 16 39.1
GUGIZAN k) - - 1 2.4
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daui 3 Sﬁayjams’iﬁaa"faLLazLLUﬁsﬁum’gzwqmmﬂwmwé’umﬂmiqmﬁy’umaaﬁgﬁmmimé’&manm

melavaznduildsunismsanisusundy
fifomsadoamevgamelavasnduildsunisnsanisueundulunisinwadsiiisiuuimn 20

578 lﬂ,ﬂﬁ%’umﬁﬁaﬁam’swqmmﬂiﬁ]ﬁumwé’umﬂmiqmﬁgu U 1 199303088z 5 LavhUITERUAIINTULSS

voanzvgavnglavasvdurnnsgaduld 3 sedudel 1) ssdudndes favar 20.0 2) sEdutunans Sowas

20.0 wa 3) sEAUTULSY ovay 55.0 Mn19T 3

A9l 3 f{hmuLLaz%fasJazms%ﬁ%ﬁfsJLLazLLUQizﬁumawqmmaiﬁlﬁumzwﬁumﬂﬂﬂiqm%uﬁumtii%’w%miﬁlﬁ%’u

NISNAFBUNITUBUNEU (Sleep test) (n=20)

naidadeanazvgamelavueuduainnisaanu (OSA) U Sowaz
RDI <5 1 5.0
RDI 5-15 sgeiuidey (Mild OSA) 4 20.0
RDI 15-30 sgfulunats (Moderate OSA) 4 20.0
RDI >30 5AUFUILTY (Severe OSA) 11 55.0

(% % [ 5 v

dauil 4 Yeyatadenlnnudunusiuseauanusuksswanznganeglavagnduanniseanu

FEAUUTUNANLAL TEAUTULSS

' ¥
v a

N335 U238 N T ANUFURUS A UTEAUAMUTULTIVBIN TN AIElaVENd UINNITE AN

(9

szaulunaeuazsEiuTuLsInud nquiegdlngdumeaneslnenguiiegnnianzveamelavagndy

[y

1NNTANUTEAUTULIIT AL 63.6 kavTeaulIuNa1eIaeay 50 (p value=1.00) B1giRfgveINguNiln1e

q

WA lAVULNEUIINNTANUTEAUTULIUAY 48.64+15.35 U anandinquitiinnevgamelavagnduain

@

n15gANusEAUUIUNAIIAY 36.257.89 T Wnindeduvesnguininnevgamelazuenauainnisgany

a

sEAUUIUNAYINAY 103.83£17.90 AlansuunniinguniinnizvenmelavaenduannisganuseauIuLs

= 1

Winfiu 82.41+23.00 Alansu dvtlananieveinguiinneveavglavagrauainnsaanuszauUiunaisinny

[

38.25+9.29 kg/m? 1nNi1nguniin1engannelavae nauann1saanuseAuTULIWIGY 29.96+6.86 kg/m?

3 Bl

AIMNS99 4
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M13199 4 AuaNvrYeUIenIzrgamelavaenaUIINNTEANY FIUUNAINTLAUAIUTULTS (n = 15)

Szé"uﬂ’J’]ﬁJ?utLiQ“UﬁNﬂ’]’J%‘WQﬂ%’]EﬂQ

. mmwé’umnmsqﬂﬁl’u
w3 FTAUTUUSS (n=11) szauUIUNaN(n=4) p value
1y (owaz) 1y (3owaz)

LN
o 7 63.6 2 50.0 1.000
VN 4 36.4 2 50.0

218 (), X +sD. 48.64 + 15.35 36.25 + 7.89 0.153
<50 7 5 455 i 100 0.103
550 6 54.5 0 0.0

andnissnmn
Usziuauningiunii 4 36.4 1 25.0 1.000
UszAudany 2 18.2 1 25.0
WUnanenss 5 45.5 2 50.0

Hhwin (n), X + SD. 82.41 + 23.00 103.83 + 17.90 0.118

dauge (au.), X +sD. 165.05 + 9.21 169.38 + 7.76 0.420

fudaname (n/u2), X + SD. 29.96 + 6.86 38.25 + 9.29 0.081
<35 nn./u.2 8 72.7 1 25.0 0.235
>35 nn./u.2 3 27.3 3 75.0

ArANUAUlaiin

Aausulaiingrsiiladu 132.73 + 15.05 130.00 + 12.36 0.752

(Nu.Uson), X +sD.

Aauaulaiingsiilanany 85.36 + 8.54 77.25 + 3.40 0.093

(Nu.dson), X +sD.
Unf (BP <139/89 wu.Usem) 7 63.6 3 75.0 1.000
Audulaiings (BP >140/90 wus.Usem) 4 36.4 1 25.0

TsAsm 10 90.9 2 50.0 0.154
lsanuiuladings 8 72.7 2 50.0 0.560
lsaludiuludenss 4 36.4 1 25.0 1.000
1AL a 36.4 0 0.0 0516
TsArandonaLad 0 0.0 2 50.0 0.057
TsAvaanidaniila 1 9.1 0 0.0 1.000
lsAniiuiiayn 2 18.2 1 25.0 1.000

*o value<.05
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v ¢ o (%

douil 5 Teyatadeduma o1y dvdinanie Armnuduladinuazlsausz i danuduiusiuszfu

ATTULIUBIN VA ET AN UIINMTEAAUUIUNA WA TEAUTUL
mMsieneiluvanduiusvestadoifianuduiusiuszduanusunssreannevgamelavae vdy

mnmsgatusandiidivindadoduna o1y duflinants Aaruduladauaslsadssslaiiioddymaada

0.05 Ingdfadelsauszddauazerguinnimiomiady 50 IdmnudesiviliiAnnnengamelavauevdu

ﬁmmiqmﬁu’msﬁmmmﬁq 6 Wi Wag 3.5 WheudIRy Faans1ed 5

A99dl 5 namFilesgitadeifieuduiusiusefuamnuguussesnnggamelavagnduvesstaeny

nyaMelavaE naUaINNITYANY (n=15)

Univariable analysis Multivariable analysis
U3y Crude ORt (95%Cl) p value Adjusted p value
OR# (95%CI)

LAY 1.67 (0.20 - 13.70) 0.635 0.85 (0.07 - 10.35) 0.902
818 250 9 10.64  (0.46 - 244.43) 0.139 335  (0.10- 115.15) 0.502
filiaanie =35 nn./u.” 013  (0.01-1.72) 0.120 0.8  (0.02-2.47) 0.136
A1AaUAulaings >140/90

S 1.40 (0.15-13.17) 0.769 2.95 (0.13 - 64.92) 0.493
TspUszdndm 7.00 (0.60 - 81.08) 0.119 6.00  (0.29 - 123.53) 0.246

*p value<.05

1 Crude odds ratio estimated by Penalized maximum likelihood logistic regression model (Firth's bias-reduced
logistic regression). +Adjusted odds ratio estimated by penalized maximum likelihood logistic regression model

(Firth's bias-reduced logistic regression).

aAUTENa
a =< gj le’ (% & v lel
nsefuNeRansAnwATellanuIngUseasnnsll
Taguszasaten 1 iefnwianuynvesiiiionnisasdanizveamelavasndununsuuinsuaunlan
Ao UNANTULSINEUIAFUAINTZNNSIAANAT
naudlegandeinisasdenizvgamelavaevavlunisfnwasadnuindiulvgsesas 50.8

& =g a a aa i 1% a = ° Aa & A
USR] V]ﬂuruaﬂ"ﬂqﬂa‘ﬂﬁwasﬂaﬂgaﬁlluL'Wﬁsmﬂﬂuma@aiﬂiﬂﬁiqﬂU3nmﬂi‘U$LLa%a’]ﬂasﬂaQLWﬂSU']EW]lILuaLEJa

a

U3nRenunIwiilivesnauaundngmds (Assanasen, et al, 2006) wazgasluumandgenilumiiousitoiy

o

1Y

nsiian1svganglavagnduatnniseanuluauiidelivuausedusou (Lam et al, 2012) Feapnnnasiu

9

dl v a

nsfne (¥aSyn Iadelenia, 2563) inuin Juaefiinngainandwlnyesaz 67 Wdumawe Ardvil
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WAy >35 nn./a’ Wielsndrvesnguiiegamuinnisiosas 44.3 esanlsndaurinlsiveinviedidlusiy
inzagunndsualinstiauvihauldliiiud mnuguesUenanas vhlsamedesmelavindu uarldndanu
Tunsmglasndu (Assanasen et al, 2006) Tawvslandrudwilidmsazanvosloiuuinaumadumela
vy shlfAansfuuauuarshuresndnieudnudindnanas dwalfiAnnednalduiniy
Fsapnndoatunisane (3501 neaulnALaz AUy, 2563) wuimuﬁﬁﬁ’mﬁmamaa@uﬁdw 30-34.99
Alansu/maraiuns Nemadnnnengamelavasviuanmsentu 6.28 whidefisusuauiifeinanietes
n71 30-34.99 Alansu/m1919mas (Adjusted OR=6.28, 95%Cl: 2.25-17.51, p value<.001) uonaniemulsa
anusulafingadulsauszsdaindlungusnegianniigaiesas 59 esngtheifanenyamelavusvdu
efin1siUAsuLUawnNe | UniEnaU WU N151183 catecholamines Pt sympathetic system 11914

WINTU T3N3 0908NnTLaULaLAn hypoxemia-reoxygenation M1lUgN15a 1 free radicals, oxidative

stress, inflammatory cytokines W'NS] L% 4 interleukin-6 (IL-6), tumor necrotic factor O (TNF-QL), nuclear
factor-kappa B,C-reactive protein Winannduiiinaendonianisudsiuazanuiiladings (@uneaulsnain

AMsnauLaUsEmAlNg warane, 2561)

@ =

noUsvasAden 2 iaAnv1n1sidnfian13nsIaNITUBUNAU (Sleep test) anldluununlan de wrdn

Tul5anE1UIAEULAINTENNSLAANA

q
[V v

Nnuan1sANwIATINUD Jfisdinaeinsinynavan 61 Au wugUenlisun1snTIIN U UEY

Wi 20 auAnilusesay 32.8 lnefUienquildiulvgfevas 50 14ansnssnundnatense dwludUenlld

o

U ¥ v v

FunsnsanisusunaudiulngSesay 51.2 IansUnsuseduguamdrundi sesandudnivseiudiay

% & Yi a a o = v a 1Y) N = | A
398ay 39.1 ﬁ]gLﬁu‘l@'ﬂqaﬂﬁﬂqiiﬂl‘ﬂL‘Uu(ﬁnLaaﬂIUﬂﬁlim@aus[ﬁ]miﬁﬁlﬂqﬁu@uﬁaUsﬂa\ﬁaﬂaﬂ LHENR]’]HIU“UNVWTF]HW

nsnamsusunaudilinseunauanivasuseiuguaindiumiuas Ansuseiudiny dawalviguienguilies

F13zduedlun1InsIading1 Feenldinglunisnsianisusunduredlsaneruiasgesyn 7,000-9,000 U

a 6

(Ave] vssauRsey, 2564) FededndudunuiulivesdmsudUqeidsaldlimoame Yszneudunisvageu

msueunaululsmenuavessgiivesunn wazdesefmyiaduaiu

INANMARINANIUULATAIUTURTY HADAIUANYNVDINIENEAMElAVUENAUIINATANUTILLTY
agvsallodluaulve dwalinuenssunismdnyuseAuguainwisfdualunsinisusegunssi 3/2567 wle
o A =~ < v v aa o ) S @ a a
Tufl 20 dunmy w.0.2567 Winvaudatauslinisniaidadelsangamelavagndvainniseanududng

Usglevdluszuundnussiuguaimuiend swidunisveted@nsliunuszeivunnauniuaiiuy swsngves

o '

$3595UYYWINT190100ANTINg W.A.2560 110571 47 (@rdnnundnUseiuauaInuiend, 2567) wagdns

Uszudsauaiunsaidnan Sleep test laa1ga39laiiAu 7,000 U AIATUN 22 uns1Au w.A. 2567 (@11ineu

Y

Useiiudeny, 2567) ieandasitaaziiunisidnisnisnsiansusunaulugieniansdnsuseiuguaindiu
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wiuarUseiudnuguiefuduansnssnwdue
uananiinguitegaildsunmansansueundudsausaldunisideds nasngavnglavagndy
mnmsgatu 19 au uwaduseduguusanniigniosar 55 sesasnussduiiunasuazidniios Geaonndes
fumsAinwmsenes auysalawun (2564) nugtheildsunsidadesennednanainnsaaeunisusuvay
Sovay 75.76 Tnonusziuguusunniigniesay 53.33 udiuldinnsnsanisuoundulugtieiflenisasds
amevgamelavasvivainsnidadouasuisssiuausuissedsannevgamelavnenduainmsgauld
gﬂﬁamazmm%amﬂsﬁu Feazahlugmssnufigniesuasivanzansioly (3193nendolan de unanunmduvis
Usewrlveuazauaulsauaunsukasneaniglavae ndu, 2560) LLa3é’aaﬂmsaaﬂé’mﬂL?iawiaismmq LAy
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