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Abstrak 

 
Penyakit Paru Obstruktif Kronik (PPOK) merupakan salah satu penyebab utama kematian di dunia dan sering 

dikaitkan dengan gangguan tidur, termasuk obstructive sleep apnea (OSA), yang dapat berdampak negatif terhadap 

kualitas hidup pasien. Penelitian ini bertujuan untuk menggambarkan karakteristik demografis pasien PPOK, 

menilai tingkat keparahan gejala OSA dan kualitas hidup terkait kesehatan, serta menganalisis hubungan antara 

gejala OSA dan kualitas hidup pada pasien PPOK. Penelitian kuantitatif dengan desain korelasional potong lintang 

ini dilakukan di Departemen Pulmonologi Rumah Sakit Prof. Chairuddin Panusunan Lubis. Sebanyak 96 pasien 

PPOK diacak menggunakan teknik convenience sampling berdasarkan kriteria inklusi dan eksklusi yang telah 

ditentukan. Data dianalisis menggunakan analisis univariat dan bivariat dengan uji chi-square pada tingkat 

signifikansi α = 0,05. Hasil penelitian menunjukkan adanya hubungan bermakna antara gejala OSA dan kualitas 

hidup terkait kesehatan pada pasien PPOK (p = 0,012). Pasien dengan risiko OSA sedang hingga tinggi memiliki 

kemungkinan 2,97 kali lebih besar mengalami penurunan kualitas hidup dibandingkan pasien dengan risiko rendah 

(OR = 2,97; 95% CI: 1,09–8,09). Temuan ini menunjukkan bahwa gejala OSA dapat berkontribusi terhadap 

penurunan kualitas hidup pasien PPOK serta menekankan pentingnya skrining dini dan penatalaksanaan 

komprehensif terhadap gangguan tidur dalam praktik klinis. 

 

Kata kunci: Obstructive Sleep Apnea; kualitas hidup; Penyakit Paru Obstruktif Kronik 

 

Abstract 

 
Chronic Obstructive Pulmonary Disease (COPD) is one of the leading causes of mortality worldwide, frequently 

associated with sleep disturbances, including obstructive sleep apnea (OSA), which may negatively affect patients’ 

quality of life. This study aimed to describe the demographic characteristics of COPD patients, assess the severity 

of OSA symptoms and health-related quality of life, and analyze the association between OSA symptoms and 

quality of life in COPD patients. This quantitative study used a cross-sectional correlational design and was 

conducted in the Pulmonology Department of Prof.Chairuddin Panusunan Lubis Hospital. A total of 96 COPD 

patients were recruited using convenience sampling, with inclusion and exclusion criteria. Data were analyzed 

using univariate and bivariate analyses with the chi-square test at a significance level of α = 0.05. The results 

demonstrated a significant association between OSA symptoms and health-related quality of life in COPD patients 

(p = 0.012). Patients with moderate-to-high OSA risk were 2.97 times more likely to experience impaired quality 

of life compared with those at low risk (OR = 2.97; 95% CI: 1.09–8.09). These findings suggest that OSA 

symptoms may contribute to reduced quality of life in COPD patients and highlight the importance of early 

screening and comprehensive management of sleep-related disorders in clinical practice. 
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Introduction 

Chronic Obstructive Pulmonary Disease (COPD), according to the Global Initiative for 

Chronic Obstructive Lung Disease (GOLD) 2025, is a heterogeneous lung condition 

characterized by chronic respiratory symptoms such as dyspnea, cough, sputum production, 

and/or exacerbations, resulting from abnormalities of the airways (bronchitis, bronchiolitis) 

and/or alveoli (emphysema) that lead to persistent, often progressive airflow limitation (1). The 

severity of COPD symptoms is commonly evaluated using the modified British Medical 

Research Council (mMRC) dyspnea scale and the COPD Assessment Test (CAT), with the 

mMRC scale assessing breathlessness from grade 0 to 4, where higher scores indicate more 

severe dyspnea (1,2). COPD patients frequently have comorbid conditions such as 

hypertension, type 2 diabetes mellitus, and cardiovascular disease, making COPD a major 

contributor to impaired health-related quality of life, increased mortality, and substantial social 

and economic burden worldwide (2). 

Sleep disorders are increasingly recognized as important contributors to adverse health 

outcomes. One of the most common sleep-related breathing disorders is Obstructive Sleep 

Apnea (OSA), which is characterized by recurrent episodes of apnea, defined as cessation of 

airflow for at least 10 seconds associated with a 2–4% reduction in oxygen saturation, and 

hypopnea, defined as a reduction in airflow of at least 30–50% accompanied by oxygen 

desaturation. These events result from partial or complete upper airway obstruction during 

sleep, leading to fragmented and non-restorative sleep. OSA is a multifactorial disorder and 

may occur in the general population, including patients with COPD.3 Sleep disturbances have 

been shown to increase the risk of chronic conditions such as hypertension, type 2 diabetes 

mellitus, and cardiovascular disease, contributing to decreased quality of life and increased all-

cause mortality (3). 

The coexistence of COPD and OSA, commonly referred to as COPD-OSA overlap 

syndrome, has gained increasing attention because it is associated with worse clinical outcomes 

compared with either condition alone. Patients with overlap syndrome are more likely to 

experience intermittent hypoxia during sleep, which may trigger systemic inflammation, 

oxidative stress, sympathetic nervous system activation, and endothelial dysfunction. These 

mechanisms contribute to worsening respiratory symptoms, impaired daytime functioning, 

reduced exercise tolerance, and deterioration in health-related quality of life. Recent studies 

have also demonstrated that intermittent nocturnal hypoxia may increase the risk of 
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cardiovascular complications, frequent exacerbations, hospitalization, and mortality in COPD 

patients with OSA (4). 

In patients with COPD, the coexistence of OSA is associated with more severe 

hypoxemia and hypercapnia and poorer clinical outcomes (4,5). A study by Ratih et al. reported 

that 25% of COPD patients were at risk for OSA, with polysomnography confirming OSA in a 

subset of patients, and identified body weight, body mass index, and neck circumference as 

important risk factors, with neck circumference showing statistical significance. However, 

previous studies in Indonesia remain limited, particularly regarding the association between 

OSA symptoms and health-related quality of life among COPD patients. In addition, few 

studies have specifically evaluated this relationship in the local clinical population, despite the 

increasing burden of COPD and sleep-related disorders in developing countries. Therefore, this 

study provides additional evidence regarding the impact of OSA symptoms on quality of life 

among COPD patients in the Indonesian population and may contribute to the development of 

early screening and comprehensive management strategies for overlap syndrome in clinical 

practice. 

Based on this background, this study aims to evaluate the association between 

obstructive sleep apnea symptoms and health-related quality of life in patients with chronic 

obstructive pulmonary disease. 

 

Methods 

Study Design and Setting 

This analytical study employed a cross-sectional design, in which exposure and outcome 

variables were assessed simultaneously at a single point in time. The study was conducted at 

the Pulmonology Outpatient Clinic of Prof. Chairuddin Panasunan Lubis Hospital after 

obtaining ethical clearance. The Ethics Committee approved by No. 

NO.1419/KEPK/USU/2025). Data collection was performed between May and August 2025. 

The objective of the study was to evaluate the association between obstructive sleep apnea 

symptoms and quality of life in patients with chronic obstructive pulmonary disease (COPD). 

Study Population and Participants 

The study population consisted of patients diagnosed with COPD who attended the 

Pulmonology Outpatient Clinic of Prof. Chairuddin Panasunan Lubis Hospital. Participants 

were recruited using a non-probability convenience sampling method, with inclusion and 

exclusion criteria. This study used convenience sampling, which may introduce selection bias 
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and limit the generalizability of the findings. Inclusion criteria were patients diagnosed with 

COPD by a physician, attending the outpatient clinic, willing to complete all questionnaires, 

and having a sleep partner. Patients who refused to participate, were lost to follow-up, or 

provided incomplete data were excluded from the study. 

Variables and Measurements 

The independent variable was obstructive sleep apnea, while the dependent variable was 

quality of life. Obstructive sleep apnea risk was assessed using the STOP-BANG questionnaire 

and categorized into low risk (score 0–2), intermediate risk (score 3–4), and high risk (score 5–

8). Quality of life was evaluated using the Clinical COPD Questionnaire (CCQ) and classified 

as good (0.0–1.9), moderate (2.0–3.9), or poor (4.0–6.0). The Indonesian versions of the STOP-

BANG questionnaire and CCQ have been previously validated and demonstrated good 

reliability. Additional variables included age, sex, body mass index, and comorbid diseases, 

obtained from medical records. 

Sample Size 

The minimum sample size was calculated using a descriptive categorical formula with a 

confidence level of 95% (Z = 1.96), an assumed proportion of 50%, and an absolute precision 

of 10%. Based on this calculation, a minimum of 96 subjects was required. 

Study Procedures 

After receiving approval from the ethics committee, eligible participants were informed 

of the study and provided written informed consent before enrollment. Participants completed 

questionnaires covering demographic characteristics, the STOP-BANG questionnaire, and the 

CCQ. Subjects were subsequently classified according to questionnaire results. All collected 

data were compiled, processed, and prepared for statistical analysis. 

Statistical Analysis 

Primary data were analyzed using the Statistical Package for the Social Sciences (SPSS). 

Data processing included editing, coding, data entry, cleaning, and storage. Univariate analysis 

was performed to describe participant characteristics and study variables, with categorical data 

presented as frequencies and percentages. Bivariate analysis was conducted to assess the 

association between obstructive sleep apnea and quality of life. The chi-square test was applied 

when statistical assumptions were met, defined as no more than 20% of cells having an expected 

value less than five. When these assumptions were not fulfilled, Fisher’s exact test was used 

for 2×2 tables, the Kolmogorov–Smirnov test for 2×K tables, or cell merging was performed 
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before applying appropriate statistical tests. A p-value of <0.05 was considered statistically 

significant. 

Categorical variables were analyzed using the chi-square test. The assumptions of the chi-

square test were assessed by examining the expected frequencies in each cell. Although one 

cell contained a zero frequency, the chi-square test was retained considering the overall sample 

size and the distribution of observations across the remaining cells. Category merging and 

Fisher’s exact test were not performed because the original categorization was maintained to 

preserve the clinical interpretation of OSA severity and quality of life classifications. Odds 

ratios (ORs) with 95% confidence intervals (CIs) were calculated to assess the association 

between OSA severity and quality of life. 

 

Research Results 

Participant Characteristics 

A total of 96 patients with chronic obstructive pulmonary disease (COPD) were included 

in this study. The demographic characteristics of the participants are presented in Table 1. Most 

participants were aged 40–70 years (68.8%), followed by those aged >70 years (25.0%), and 

<40 years (6.3%). The majority of patients were male (77.1%), while females accounted for 

22.9% of the study population. 

Table 1. Distribution of Respondents by Demographic Characteristics at Prof. 

Chairuddin Panasunan Lubis Hospital, 2025 

 
Characteristic n % 

Age   

<40 years 6 6,3 

40-70 years 66 68,8 

>70 years 24 25,0 

Sex   

Male 74 77,1 

Female 22 22,9 

Comorbidites   

Pulmonary Tuberculosis 10 10,4 

Lung Cancer 5 5,2 

Asthmas 8 8,3 

Diabetes Mellitus 5 5,2 

Hypertension 29 30,2 

>1 comorbidity 20 20,8 

Other comorbidities 19 19,8 

BMI   

Underweight 11 11,5 

Normal 35 36,5 

Overweight at risk 16 16,7 

Obesity class I 33 34,4 

Obesity class II 1 1,0 
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Regarding comorbidities, hypertension was the most frequently observed condition 

(30.2%), followed by the presence of more than one comorbid disease (20.8%) and other 

comorbid conditions (19.8%). Pulmonary tuberculosis was present in 10.4% of patients, asthma 

in 8.3%, and lung cancer in 5.2%. Based on body mass index classification, most patients had 

a normal BMI (36.5%) or were classified as obese class I (34.4%). Overweight patients 

accounted for 16.7%, underweight patients for 11.5%, and obesity class II for 1.0%. 

 

Distribution of Obstructive Sleep Apnea Symptoms 

The distribution of obstructive sleep apnea (OSA) risk among participants is shown in 

Table 2. High-risk OSA was observed in 39 patients (40.6%), while 32 patients (33.3%) were 

classified as having intermediate risk and 25 patients (26.0%) as having low risk based on the 

STOP-BANG questionnaire. 

 

Table 2. Distribution of Respondents by Obstructive Sleep Apnea at Prof. Chairuddin 

Panasunan Lubis Hospital, 2025 

 
Obstructive Sleep Apnea n % 

Low 25 26,0 

Intermediate 32    33,3 

High 39 40,6 

Total 96 100,0 

 

Quality of Life Distribution 

Quality of life, assessed using the Clinical COPD Questionnaire (CCQ), is summarized 

in Table 3. Most participants had a moderate quality of life (58.3%), followed by good quality 

of life (29.2%), while 12.5% of patients were classified as having poor quality of life. 

 

Table 3. Distribution of Respondents by Quality of Life at Prof. Chairuddin Panasunan 

Lubis Hospital, 2025 

 
Quality of Life n % 

Poor 12 12,5 

Moderate 56 58,3 

Good 28 29,2 

Total 96 100,0 
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Association Between Obstructive Sleep Apnea and Quality of Life 

 

The association between obstructive sleep apnea risk and quality of life is presented in 

Table 4. Among patients with low OSA risk, none had poor quality of life; 12 patients (21.4%) 

had moderate quality of life, and 13 patients (46.4%) had good quality of life. In the 

intermediate OSA risk group, 6 patients (50.0%) had poor quality of life, 17 patients (30.4%) 

had moderate quality of life, and 9 patients (32.1%) had good quality of life. Among patients 

with high OSA risk, 6 patients (50.0%) had poor quality of life, 27 patients (48.2%) had 

moderate quality of life, and 6 patients (21.4%) had good quality of life. 

Statistical analysis using the chi-square test demonstrated a significant association 

between obstructive sleep apnea risk and quality of life in patients with COPD (p = 0.012). 

Patients with moderate-to-high OSA risk were 2.97 times more likely to experience impaired 

quality of life compared with low-risk patients (OR = 2.97; 95% CI: 1.09–8.09; p = 0.012). 

Table 4 demonstrated a significant association between OSA severity and quality of life 

(p = 0.012). One cell in the low OSA–poor quality of life group has a frequency of 0, which 

may affect the assumptions of the chi-square test. However, the analysis was retained 

considering the overall sample size and the distribution of data across the remaining categories. 

This issue was one of the limitations related to the statistical analysis. 

 

Table 4. Association Between Obstructive Sleep Apnea and Quality of Life in Patients 

with COPD at Prof. Chairuddin Panasunan Lubis Hospital, 2025 

 

Obstructive 

Sleep Apnea 

Quality of Life   
 

Poor Moderate Good Total  p 

 n % n % n % N %  
Low 0 0,0 12 21,4 13 46,4 25 26,0 0,012 

Intermediate 6 50,0 17 30,4 9 32,1 32 33,3  

High 6 50,0 27 48,2 6 21,4 39 40,6  

 

 

Discussion 

Quality of life is an important outcome in patients with chronic obstructive pulmonary 

disease (COPD) because it reflects the overall disease burden and the patient’s ability to 

function in daily life. Accurate assessment of quality of life provides insight into disease 

progression and functional limitations experienced by patients. In this study, quality of life 

assessed using the Clinical COPD Questionnaire (CCQ) showed that 29.2% of patients had 

good quality of life, while 12.5% had poor quality of life. These findings are not fully consistent 
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with the study, which reported that the majority of COPD patients had poor quality of life, but 

are more comparable to the findings of Putri and Fatwa, who observed predominantly good 

quality of life among COPD patients [6,7]. Differences in quality of life across studies may be 

influenced by several factors, including age, sex, disease severity, pulmonary function, 

comorbidities, body mass index, and frequency of disease exacerbations (8). 

Obstructive sleep apnea (OSA) and COPD are both common respiratory disorders, and 

their coexistence represents a clinically important condition known as COPD-OSA overlap 

syndrome. The simultaneous presence of inspiratory airflow limitation due to upper airway 

collapse and expiratory airflow obstruction due to COPD results in more severe respiratory 

compromise during sleep compared with either condition alone.9 In the present study, a high 

risk of OSA was identified in 40.6% of patients, followed by intermediate risk in 33.3% and 

low risk in 26.0%. These findings highlight the high prevalence of OSA symptoms among 

patients with COPD, which may be related to shared risk factors such as obesity, smoking, 

advancing age, and comorbid conditions. Obesity may contribute to upper airway narrowing 

and reduced lung expansion, thereby increasing the likelihood of sleep-disordered breathing 

and impaired quality of life. In addition, comorbidities such as hypertension and cardiovascular 

disease may further worsen patients’ physical function and daily activity. 

Physiological mechanisms underlying OSA in COPD patients include reduced upper 

airway muscle activity during sleep, particularly during rapid eye movement (REM) sleep, 

leading to airway collapse. Increased upper airway resistance, nasal obstruction, and elevated 

negative inspiratory pressure further predispose patients to apnea and hypopnea events. 

Reduced pulmonary function in patients with OSA may manifest clinically as dyspnea, sleep 

disturbance, and snoring. In older individuals, age-related changes such as decreased 

pharyngeal muscle tone, reduced muscle mass replaced by adipose tissue, and diminished 

airway reflexes increase the likelihood of upper airway collapse, explaining the higher 

occurrence of OSA in elderly patients with COPD (6,7). Furthermore, recurrent nocturnal 

hypoxemia and fragmented sleep may trigger systemic inflammation, oxidative stress, and 

sympathetic nervous system activation, contributing to fatigue, impaired concentration, 

excessive daytime sleepiness, anxiety, and reduced exercise tolerance. These conditions may 

substantially impair physical, emotional, and social functioning, ultimately leading to 

deterioration in health-related quality of life. 

The present study demonstrated a statistically significant association between 

obstructive sleep apnea risk and quality of life in patients with COPD (p = 0.012). Patients with 
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moderate-to-high OSA risk were nearly three times more likely to experience impaired quality 

of life compared with those with low OSA risk (OR = 2.97; 95% CI: 1.09–8.09). None of the 

patients with low OSA risk had poor quality of life, whereas a substantial proportion of patients 

with high OSA risk were classified as having poor quality of life. These findings are consistent 

with the study by Indah and Hari, which reported a significant relationship between OSA 

symptoms and quality of life, indicating that milder OSA symptoms are associated with better 

quality of life in COPD patients. Progressive dyspnea, persistent airflow limitation, sleep 

fragmentation, and nocturnal hypoxemia contribute to reduced functional capacity and impaired 

daily activities, ultimately leading to poorer quality of life (8,9).  

Obstructive sleep apnea has been identified as an independent risk factor for 

cardiovascular disease, hypertension, coronary artery disease, congestive heart failure, and 

stroke (10,11). Excessive daytime sleepiness associated with OSA significantly affects 

cognitive, social, and occupational functioning. Cognitive impairment in patients with OSA 

includes deficits in memory, learning, verbal ability, and executive function, which further 

deteriorate quality of life (12,13). In patients with COPD, worsening dyspnea may disrupt sleep, 

limit daily activities, and lead to anxiety, frustration, and physical deconditioning. This cycle 

of inactivity adversely affects multiple body systems, including the musculoskeletal, respiratory, 

and cardiovascular systems, ultimately resulting in a progressive decline in quality of life 

(14,15). 

This study has several limitations that should be acknowledged. First, the use of 

convenience sampling may introduce selection bias and limit the generalizability of the findings 

to the broader COPD population. Second, the cross-sectional design limits the ability to 

establish causal relationships between OSA symptoms and quality of life. Third, no multivariate 

analysis was performed to account for confounding factors, including body mass index, 

smoking history, and comorbid conditions. Despite these limitations, this study provides 

important evidence regarding the association between OSA symptoms and health-related 

quality of life among COPD patients in the Indonesian clinical setting, highlighting the 

importance of early screening and comprehensive management of overlap syndrome in clinical 

practice. 

 

Conclusions and Suggestions 

This study demonstrates a significant association between obstructive sleep apnea 

symptoms and quality of life in patients with chronic obstructive pulmonary disease. Higher 
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obstructive sleep apnea risk was associated with poorer quality of life, whereas patients with 

lower risk tended to have better quality of life. These findings highlight the importance of 

recognizing and assessing obstructive sleep apnea symptoms in patients with COPD, as sleep-

related breathing disorders may substantially contribute to functional impairment and reduced 

health-related quality of life. Therefore, routine screening for obstructive sleep apnea should be 

considered as part of a comprehensive clinical assessment in COPD patients to enable early 

identification and appropriate management of sleep-related breathing disorders. Future studies 

are recommended to use longitudinal designs to evaluate causal relationships and to utilize 

polysomnography as the diagnostic gold standard for obstructive sleep apnea to improve 

diagnostic accuracy and strengthen research findings. 

 

References 

1. Global Initiative for Chronic Obstructive Lung Disease. Global strategy for prevention, 

diagnosis and management of COPD: 2026 report [Internet]. GOLD; 2026 [cited 2026 May 

11]. Available from: GOLD 2026 Report  

2. Kim SJ, Kwak N, Choi SM, Lee J, Park YS, Lee CH, et al. Sleep duration and its 

associations with mortality and quality of life in chronic obstructive pulmonary disease: 

results from the 2007–2015 KNHANES. Respiration. 2021;100(11):1043-1049. 

https://doi.org/10.1159/000516381  

3. Slowik JM, Sankari A, Collen JF. Obstructive sleep apnea. In: StatPearls [Internet]. 

Treasure Island (FL): StatPearls Publishing; 2025 [cited 2026 May 11]. Available from: 

StatPearls OSA  

4. Sunwoo BY, Raphelson JR, Malhotra A. Chronic obstructive pulmonary disease and 

obstructive sleep apnea overlap: who to treat and how? Expert Rev Respir Med. 

2024;18(7):527-537. https://doi.org/10.1080/17476348.2024.2384036  

5. World Health Organization. Chronic obstructive pulmonary disease (COPD) [Internet]. 

WHO; 2023 [cited 2026 May 11]. Available from: WHO COPD Fact Sheet  

6. Papaioannou AI, Fouka E, Nena E, Bakakos P, Steiropoulos P. Patient-reported outcome 

measurements in patients with COPD-obstructive sleep apnea overlap syndrome: time for 

action? J Pers Med. 2022;12(12):1951. https://doi.org/10.3390/jpm12121951  

7. Fanaridis M, Bouloukaki I, Stathakis G, Steiropoulos P, Tzanakis N, Moniaki V, et al. 

Prevalence and characteristics of patients with obstructive sleep apnea and chronic 

obstructive pulmonary disease: overlap syndrome. Life (Basel). 2024;14(5):547. 

https://doi.org/10.3390/life14050547  

8. Van Zeller M, Basoglu OK, Verbraecken J, Lombardi C, McNicholas WT, Pepin JL, et al. 

Sleep and cardiometabolic comorbidities in the obstructive sleep apnoea-COPD overlap 

syndrome: data from the European Sleep Apnoea Database. ERJ Open Res. 

2023;9(3):00676-2022. https://doi.org/10.1183/23120541.00676-2022  

9. Srivali N, Thongprayoon C, Tangpanithandee S, Cheungpasitporn W, Won C. The use of 

continuous positive airway pressure in COPD-OSA overlap syndrome: a systematic 

review. Sleep Med. 2023;108:55-60. https://doi.org/10.1016/j.sleep.2023.05.025  

https://www.ncbi.nlm.nih.gov/books/NBK459252/?utm_source=chatgpt.com


AVERROUS: Jurnal Kedokteran dan Kesehatan Malikussaleh Vol. 12 No.1 Mei 2026 

Page 48-58 

 

 

10. Dudek M, Szymanski FM, Piekarska A, et al. The overlap syndrome of obstructive sleep 

apnea and chronic obstructive pulmonary disease: a systematic review. Biomedicines. 

2023;11(1):16. https://doi.org/10.3390/biomedicines11010016  

11. Liu M, Yang X, Wang Y, Lu Y, Liang L, Zhang H, et al. Comparison of health-related 

quality of life measures in asthma-COPD overlap. Chron Respir Dis. 

2023;20:14799731231215093. https://doi.org/10.1177/14799731231215093  

12. Voulgaris A, Gogali A, Kostikas K, Steiropoulos P. Management of COPD-OSA overlap 

syndrome beyond standard care. COPD. 2026;23(1):2599583. 

https://doi.org/10.1080/15412555.2025.259958 

13. Locke BW, Lee JJ, Sundar KM. OSA and chronic respiratory disease: mechanisms and 

epidemiology. Int J Environ Res Public Health. 2022;19(9):5478. 

14. Abbasi A, Gupta SS, Sabharwal N, et al. A comprehensive review of obstructive sleep 

apnea. Sleep Sci. 2021;14(2):142-54. doi:10.5935/1984-0063.20200056. 

15. Sunwoo BY, Raphelson JR, Malhotra A. Chronic obstructive pulmonary disease and 

obstructive sleep apnea overlap: who to treat and how? Expert Rev Respir Med. 

2024;18(7):527-37. doi:10.1080/17476348.2024.2384036. 

 

 

 

 

https://doi.org/10.1080/15412555.2025.2599583

