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Abstract 
Introduction: Bronchial asthma a common non-communicable disease affecting more than 300 million people world-wide. Compared to general 

population quality of sleep is poor in asthma patients due to various factors like poor control of asthma, co-morbidities like allergic rhinitis and 

oesophageal reflex disease but little is known about the potential role of obstructive sleep apnoea. Aims and objectives: This study was 

conducted is to evaluate the association between Asthma and risk of developing Obstructive Sleep Apnoea. Materials and methods: This was a 

prospective design study conducted on 137 patients of diagnosed bronchial asthma attending out-patient department of a referral chest from 

north India after ethical clearance. These patients underwent Berlin score assessment first and later level-1 polysomnography to evaluate for 

OSA. Results: prevalence of PSG documented OSA observed was 53.3% which is significantly higher than the general population and there was 

significant association with increasing age as 54.7% of patients were in middle aged population (40-60 years) and obesity with 67.1% patients 

having OSA with BMI >30 compared to 37.5% prevalence only with BMI <30, as well as with severity of asthma. Besides OSA was seen in 

91.9% of Berlin high risk group patients, while it was found in only 21.3 % of Berlin low-risk group. Conclusion: prevalence of OSA in asthma 

patients is significantly higher as compared to general population and there is significant positive co-relation between severity of asthma, BMI, 

increasing age and higher Berlin score with the overall prevalence of OSA.  

Keywords: BMI- Body mass index, GINA- Global initiative for Asthma, ICS-inhaled corticosteroids OCS- oral corticosteroids, PSG- 

polysomnography, OSA- Obstructive Sleep Apnoea 

 

Introduction 

Bronchial asthma is a common non-communicable chronic 

inflammatory airway disease, characterized by bronchial hyper-

responsiveness and variable airflow obstruction. It is estimated to 

affect more than 300 million people world-wide [1]. Health-related 

quality of life of asthma patients is directly related to their level of 

asthma control [2], but various large community surveys have 

shown that this is rarely achieved in real world scenario [3]. 

Compared to general population, quality of sleep is poor in asthma 

patients due to various factors like poor control of asthma, co-

morbidities like allergic rhinitis and oesophageal reflex disease but 

little is known about the potential role of obstructive sleep apnoea 
[4]. Regarding co-relation of obstructive sleep apneoa (OSA) with 

asthma, different cross-sectional studies have documented 

prevalence of OSA to be significantly higher in asthma patients as 

compared to general population [5]. Risk of OSA appears to be 

almost double in asthmatic populations as shown by various studies 

and common positive moderators of this risk being evaluated are: 

asthma severity, level of asthma control, black race, obesity and 

female gender [6]. 

Aim 

Aim of our study was to evaluate the association between Asthma 

and risk of developing Obstructive Sleep Apnea. 

Materials and methods 

This was a prospective design study conducted over a period of 2 

years from February 2017 to February 2019 after taking ethical 

clearance in a tertiary referral chest hospital of Jammu and 

Kashmir belonging to north India. A total of 153 patients were 

enrolled in this study. These patients were subjected to inclusion 

and exclusion criteria and 16 patients were excluded as they were 

not fulfilling the criteria. So a total of 137 patients of bronchial 

asthma diagnosed as per GINA 2016 were included in study. All 

the patients underwent Berlin score assessment first and then it was 
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followed by level-1 Polysomnography(PSG) to evaluate for OSA . 

Once OSA was diagnosed it was further classified as mild, 

moderate, and severe OSA depending AHI values observed. 

Inclusion Criteria for the patient 

1. Bronchial asthma diagnosis as per GINA guidelines 

December 2016 with spirometry proven reversible 

airway obstruction. 

2. Age group: 18-65yrs. 

3. Suspicion of sleep disordered breathing as per Berlin 

Questionnaire risk score.  

4. Patients willing to give written informed consent to 

participate in the study.  

Exclusion Criteria for the patient 

1. Current smoker or history of smoking. 

2. Pregnant females.  

3. Any patient who had acute exacerbation in last 4weeks or 

presently in exacerbation.  

4. Uncooperative patient and not given consent. 

5. Significant comorbidities of CLD, ESRD, 

decompensated heart failure. 

Methodology 

After taking written informed consent, all patients were subjected 

to detailed history taking and physical examination, Chest X-ray, 

Electrocardiogram (ECG), Body mass index calculation, 

Pulmonary function testing including spirometry with pre- and 

post-bronchodilation values, Berlin Questionnaire to assess for risk 

of presence of OSA and Overnight level I [in-lab] 

polysomnography to confirm OSA.  

Bronchial asthma was diagnosed according to GINA 

guideline 2016 by performing Pulmonary Function Test and 

documenting airflow limitation (FEV1/FVC <70%) at least once 

during workup and positive bronchodilator reversibility test by 

demonstrating increase in FEV1 of >12% and 200ml from baseline 

after inhalation of 200-400mcg of salbutamol. Pulmonary Function 

Test was done on PFT lab with integrated body plethysmography 

and diffusion system from Life Care Company. The patients were 

categorized as intermediate, mild, moderate and severe persistent 

asthma. Once bronchial asthma was diagnosed patients were 

accessed by Berlin Questionnaire and then taken for overnight PSG 

which was done with Alice- 5 model PSG lab. 

Diagnosis of OSA was made as per AASM diagnostic 

criterion as listed in ICSD Manual, 3nd edition [7] requiring the 

patient to have at least one of the following : Either symptoms of 

nocturnal breathing disturbances (snoring, snorting, gasping, or 

breathing pauses during sleep) or daytime sleepiness or fatigue that 

occurs despite sufficient opportunities to sleep and documenting 

five or more episodes of obstructive apnea or hypopnea per hour of 

sleep (The AHI-Apnea Hypopnea Index, calculated as the number 

of episodes divided by the number of hours of sleep) during 

overnight sleep study. OSA was further classified as mild, 

moderate and severe based on the basis of AHI with Mild OSA as: 

5-14 events/hour, Moderate OSA as: 15-29 events/hour and Severe 

OSA as: > to 30 events/hour respectively. 

Statistical analysis 

Statistical Methods: The data analysis was done with SPSS 

Version 20.0 (SPSS Inc., Chicago, Illinois, USA). Continuous 

variables were expressed as Mean±SD and categorical variables 

were summarized as frequencies and percentages. Student’s 

independent t-test was employed for comparing continuous 

variables and Chi-square test or Fisher’s exact test, whichever 

appropriate, was applied for comparing categorical variables. A P-

value of less than 0.05 was considered statistically significant.  

Results and observation 

A total of 137 patients of bronchial asthma were studied with mean 

age 47.9±12.39, ranging from 23 to 76 years of age. Gender 

distribution was almost equal as 70(51.1%) patients were male and 

67(48.9%) were female. BMI of study group showed that more 

than half were obese (53.3%) and around 22.6% were overweight 

with Mean + SD for BMI was 29.8±5.14. Regarding the severity of 

asthma, more than half (54.7%) was having mild asthma and 22.6 

% were having severe asthma. Results showed overall prevalence 

of OSA was more than 50 % in the study population with 73 

patients (53.3 %) having OSA and further OSA was seen more 

prevalent in females than in male population. [Tab. 1]  

When prevalence of OSA was evaluated with regard to 

severity of asthma, it showed 70.9% (22 /31) of severe asthma had 

OSA , while as only 44 % (33 out of 75) of mild Asthma had OSA. 

[Tab.2] Furthermore severity of OSA in study population showed 

that 35.6% of patients had mild OSA, 21.9% patients had moderate 

OSA and 42.5% patients had severe OSA. 

Prevalence of OSA showed significant correlation with 

BMI in study group as seen generally in normal population. 

Patients with BMI > 30 showed OSA prevalence of more than sixty 

percent (67.1%) compared to patients whose with BMI<30 in 

whom it was only 37.5 % with a P-value =<0.001 which is 

statistically significant. [Tab. 3 and Fig. 1] When OSA prevalence 

was assessed in relation to Berlin score, it showed significant co-

relation with risk score. It was observed that in Berlin high risk 

group, OSA was seen in 91.9% of patient while it was only 21.3 % 

in Berlin low-risk group with a P-value =<0.001 which is 

statistically significant. [Tab. 4 and Fig. 2] 

Table 1: Showing gender-wise prevalence of OSA in study 

patients 
 

Gender 
OSA No OSA 

No. %age No. %age 

Male 30 42.9 40 57.1 

Female 43 64.2 24 35.8 

Total 73 53.3 64 46.7 
 

Table 2: Showing prevalence of OSA as per severity of asthma 

Severity of Asthma OSA No OSA 

No. %age No. %age 

Mild Asthma 33 44.0 42 56 

Moderate Asthma 18 58.0 13 42 

Severe Asthma 22  70.9 9 29.1 

Total 73 53.3 64 46.7 

 

Table 3: Showing prevalence of OSA as per BMI in study 

patients 

BMI OSA No OSA 

No. %age No. % age 

< 30 24 37.5 40 62.5 

≥ 30 49 67.1 24 32.9 

Total 73 53.3 64 46.7 

Chi-square=12.02; P-value=0.001 (Statistically Significant 

Difference) 
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Figure 1 

Table 4: Showing prevalence of OSA as per Berlin score in 

study patients 
 

Berlin Score 
OSA No OSA 

No. %age No. %age 

Low Risk 16 21.3 59 78.7 

High Risk 57 91.9 5 8.1 

Total 73 53.3 64 46.7 

Chi-square=67.96; P-value<0.001 (Statistically Significant 

Difference) 

 

 

Figure 2 

Discussion 

World over asthma-related deaths tend to occur during the night or 

early morning because symptoms are generally more severe at 

night which is suggestive of poorly controlled underlying asthma [1] 

and as many as 64-74% of asthma patients are having nocturnal 

symptoms [8]. The results of our study confirm this fact and show 

the presence of nocturnal symptoms in many of our patients. The 

mechanisms by which nocturnal asthma develops remain unclear 

and may vary from patient to patient [9,10]. One of the potential 

mechanisms believed is reduction in the cross-sectional surface 

area of upper airway due to persistent airway mucosal 

inflammation in poorly controlled asthma. This was demonstrated 

by Collett and colleagues [11] by radiographic techniques of 

pharynx during a broncho-provocation test in asthma patients. 

Yigla, et al. [12] found very high prevalence of OSA (around 95%) 

in asthmatics that were on long term oral corticosteroids (OCS) or 

requiring frequent bursts of OCS. This high prevalence of OSA is 

postulated to OCS effect of para-pharyngeal fat deposition and 

steroid myopathy on the upper airway which leads to an increase in 

upper airway collapsibility and hence features of OSA. In another 

study by Teodorescu, et al. [13] increased risk of OSA with ICS use 

was observed in a dose dependent manner. Regardless of what 

precipitates nocturnal asthma, in turn it leads to chronic sleep 

fragmentation, which promotes upper airway collapsibility. 

The results of our study found significant association 

between the age of patients and prevalence of OSA. The mean age 

of population having OSA in our study was 47.9±12.39 years with 

54.7% of patients being of age group of 40-60 years. Bixler, et al. 
[14] in their study found similar result with prevalence of OSA 

increasing progressively up to age of 55 years, after which it 

remained static. Shen, et al. [15] in their study also found higher 

mean age in OSA group. 

We observed OSA to be more common in females (64.2%) 

compared to males (44.9%) which is statically significant. Similar 

results of high female predominance of OSA were also reported by 

Zidan, et al. [16] of 66.6% and by Madama, et al. [17] of 59.2%. 

Further OSA was more prevalent in obese patients in our study 

with prevalence of 67.1% in patients with BMI >30 compared to 

37.5% only in patients with BMI <30 which is statistically 

significant. Similar result was reported by Zidan, et al. [16] and 

Julien, et al. [18] in their studies. 

Overall prevalence of OSA in our study group was 53.3%, 

which is consistent with other studies done by Janson et al, Min 

Kwang, et al and many others. Janson, et al. [19] in a study of 2202 

patients from 3 different European countries found OSA symptoms 

to be 50% more common in asthmatic group with the conclusion 

that net result of both diseases (OSA and asthma) will lead poor 

quality of sleep with its impact on day-time activity and overall 

poor quality of life of the patient. Min Kwang, et al. [20] in their 

study diagnosed OSA in 66.5% of patients with underlying 

bronchial asthma and concluded that moderate to severe asthma 

has strong correlations with OSA in addition to of age and male 

gender. 

Furthermore when we evaluated prevalence of OSA with 

regard to severity of asthma, we found 70.9% (22 /31) of severe 

asthma having OSA, while as only 44 % (33 out of 75) of mild 

Asthma had OSA. Yigla, et al. [21] in a small study of 22 patients 

with severe uncontrolled asthma on long term oral steroids 

observed OSA in 21 out of the 22 patients. In another study by 

Julien, et al. OSA was found in 50% of severe asthmatics 

compared to 23% only in patients with moderate asthma. The study 

concluded that there is positive correlation between the severity of 

asthma and the prevalence of OSA. Our study showed OSA to be 

more prevalent as compared to study by Julien, et al. for which 

possible reasons we believe are: a) overall prevalence of OSA was 

high in our study group and b) majority of our study patient 

population was having BMI >30. 

Lastly our study results reviled significant co-relation of 

Berlin risk score with prevalence of OSA, as 91.9% were having 

PSG documented OSA in Berlin high-risk group compared to only 

21.3 % in Berlin low-risk group. We observed sensitivity and 

specificity of Berlin Questionnaire as 78.08% and 92.19% 

respectively and accuracy of around 84%. Our study is one of few 

studies which have validated results of Berlin Questionnaire by a 

poly-somnographic study (Level-1). Netzer, et al. [22] validated the 

Berlin Questionnaire in general population from a primary health 

care setting and he observed sensitivity and specificity of 86% and 
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77% respectively. Our study showed overall higher specificity of 

Berlin Questionnaire possibly due to differences in characteristics 

of study population and overall high prevalence of OSA in our 

study group. 

Conclusion 

We thus observe that prevalence of OSA in asthma patients is 

significantly higher as compared to general population and there is 

significant positive co-relation between severity of asthma, higher 

BMI, increasing age and higher Berlin score with prevalence of 

OSA. It is already established that diagnosing OSA and treating it 

early will improve quality of sleep and also overall quality of life. 

We thus recommend routine screening for OSA in middle 

aged patients with moderate to severe asthma and Berlin 

Questionnaires is a good screening tool for this before proceeding 

for polysomnographic evaluation. 

Limitations of our study 

Obese patients were not excluded from this study, so obesity is 

confounding factor in this study as obesity itself is well established 

independent risk factor for OSA. 
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