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ABSTRACT
Objective: To investigate whether the presence of obstructive sleep apnea syndrome 
(OSAS) alters the perception of respiratory symptoms and quality of life in COPD 
patients, by using specifi c questionnaires, as well as to determine whether scales for 
assessing daytime sleepiness and for screening for OSAS can be used in the triad of 
OSAS, COPD, and obesity. Methods: We included 66 patients diagnosed with mild-
to-moderate or severe COPD and presenting with a body mass index > 27 kg/m2. After 
polysomnography, patients completed the Epworth sleepiness scale (ESS), the Berlin 
questionnaire (BQ), the modifi ed Medical Research Council (mMRC) scale, the Baseline 
Dyspnea Index (BDI), and the Saint George’s Respiratory Questionnaire (SGRQ). Results: 
Patients were fi rst divided into two groups: COPD + OSAS (n = 46); and COPD-only (n 
= 20). The COPD + OSAS group was subdivided into a COPD + mild-to-moderate OSAS 
group (n = 32) and a COPD + severe OSAS group (n = 14), all of which were compared 
with the COPD-only group. There was a signifi cant difference in mean FEV1 (L) between 
the COPD + OSAS groups and the COPD-only group (p = 0.073). The presence of the 
triad did not lead to signifi cantly higher ESS scores, and scores > 10 had a specifi city of 
0.58. The BQ did not identify high risk for OSAS in the presence of the triad (specifi city 
of 0.31). There were no signifi cant differences in domain or total scores of the SGRQ 
between the COPD + OSAS groups and the COPD-only group. Conclusions: The 
confounding factors present in the triad of OSAS, COPD, and obesity prevented the 
perception of increased daytime sleepiness and high risk for OSAS. We observed no 
worsening of dyspnea perception or quality of life. 

Keywords: Sleep apnea, obstructive; Pulmonary disease, chronic obstructive; Obesity; 
Surveys and questionnaires.
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INTRODUCTION

Obstructive sleep apnea (OSA) is characterized by 
intermittent partial or complete obstruction of the airways 
during sleep, being called OSA syndrome (OSAS) when 
it is associated with daytime/nighttime symptoms and/
or comorbidities, such as systemic arterial hypertension 
or diabetes mellitus.(1) The prevalence of OSAS is as high 
as 32%(2) in the general population, ranges from 1% 
to 20% in subjects with COPD (overlap syndrome),(1,3) 
and is reported to be greater than 60% in subjects with 
COPD and obesity (triad of COPD, OSAS, and obesity). (4,5) 
The major daytime symptom of OSAS is sleepiness,(1) 
which can be assessed by the Epworth sleepiness scale 
(ESS). (6) The likelihood of having OSAS can be determined 
by the Berlin Questionnaire,(7) which has been used as 
a screening instrument; however, the gold standard 
for diagnosis is overnight polysomnography (PSG).(1,2)

COPD is characterized by lower airway airfl ow limitation 
that is not fully reversible,(1) and its prevalence ranges 
from 8% to 10% in subjects over 40 years of age in 
developed countries, although it can be as high as 15%. (8,9) 

The progressive impairment of pulmonary function can 
proportionally increase exertional dyspnea, which causes 
changes in and limits activities of daily living (ADL) and 
leads to functional disability; this has been assessed by 
the modifi ed Medical Research Council (mMRC) scale(10) 
and the Baseline Dyspnea Index (BDI).(11) Quality of life in 
COPD patients has been assessed by the Saint George’s 
Respiratory Questionnaire (SGRQ),(12) and there have 
been reports of worsening in (increased scores on) all 
domains of assessment.(13,14)

A combination of diseases can limit the use of sleep 
scales and respiratory questionnaires. COPD and obesity 
can contribute to the presence of dyspnea and the 
sensation of fatigue or tiredness in patients suspected of 
having OSA.(15) They act as confounding factors that could 
affect the accuracy of those scales and questionnaires.

In this context, it is necessary to clarify the use of 
respiratory questionnaires (quality of life and dyspnea) 
and sleep scales (sleepiness and risk for OSAS) in the 
triad of COPD, OSAS, and obesity. The combination of 
COPD, obesity, and OSAS makes it diffi cult to use the 

1. Universidade do Oeste Paulista – 
Unoeste – Presidente Prudente (SP) 
Brasil.

2. Hospital das Clínicas, Faculdade de 
Medicina de Botucatu, Universidade 
Estadual Paulista, Botucatu (SP) Brasil.

a.  http://orcid.org/0000-0001-5372-9215
b.  http://orcid.org/0000-0003-3712-5854
c.  http://orcid.org/0000-0002-3709-2581
d.  http://orcid.org/0000-0001-7347-976X
e.  http://orcid.org/0000-0003-0663-1201
f.  http://orcid.org/0000-0002-2587-2759
g.  http://orcid.org/0000-0003-3194-3039

Submitted: 18 October 2016.
Accepted: 21 July 2017.

Study carried out at the Ambulatório 
de Pneumologia, Hospital Regional de 
Presidente Prudente; Faculdade de 
Fisioterapia e Faculdade de Medicina, 
Universidade do Oeste Paulista – Unoeste 
– Presidente Prudente (SP) Brasil; and 
at the Hospital das Clínicas, Faculdade 
de Medicina de Botucatu, Universidade 
Estadual Paulista, Botucatu (SP) Brasil.

J Bras Pneumol. 2018;44(3):202-206

202

ORIGINAL ARTICLE



Pissulin FDM, Pacagnelli FL, Alda MA, Beneti R, Barros JL, Minamoto ST, Weber SAT

Berlin Questionnaire as a screening tool for OSAS, as 
well as making the ESS lose its specifi city. Assessment 
of functional capacity by the mMRC scale and the BDI, 
as well as assessment of quality of life by the SGRQ, 
will be compromised by the presence of OSAS and 
obesity in combination with COPD.

The objective of the present study was to investigate 
whether the presence of OSAS alters the perception 
of respiratory symptoms and quality of life in COPD 
patients, by using specifi c questionnaires, as well as 
to determine whether scales for assessing daytime 
sleepiness and for screening for OSAS can be used in 
the triad of OSAS, COPD, and obesity.

METHODS

This study was approved by the Research Ethics 
Committee of the Universidade do Oeste Paulista 
(Unoeste, Western São Paulo State University), located 
in the city of Presidente Prudente, Brazil, and by the 
Research Ethics Committee of the São Paulo State 
University Botucatu School of Medicine, located in the 
city of Botucatu, Brazil (Plataforma Brasil; Registration 
no. 0905.1212.7.0000.551). All patients gave written 
informed consent.

We included 66 COPD patients presenting with a 
body mass index (BMI) > 27 kg/m2 and treated at the 
pulmonology outpatient clinics of either the Regional 
Hospital of Presidente Prudente or the Unoeste Schools 
of Medicine and Physiotherapy, or at the Botucatu 
School of Medicine Hospital das Clínicas. COPD severity 
was classifi ed (as moderate or severe) on the basis 
of spirometry results, in accordance with the Global 
Initiative for Chronic Obstructive Lung Disease (GOLD) 
2016 criteria,(16) with moderate COPD (GOLD II) being 
defi ned as 50% ≤ FEV1 < 80% and severe COPD (GOLD 
III) being defi ned as 30% ≤ FEV1 < 50%.

Patients completed the ESS and the Berlin 
Questionnaire, which assess sleepiness and risk for the 
presence of OSAS, respectively. The ESS determines 
the likelihood of dozing off in eight situations involving 
ADL, and scores > 10 points correspond to daytime 
sleepiness.(6) The Berlin Questionnaire comprises 
questions that investigate snoring, tiredness/fatigue, 
and the presence of systemic arterial hypertension or 
obesity, and that are grouped into categories. High 
risk for OSAS is defi ned as a positive score on two or 
more categories.(7) In addition, patients completed the 
mMRC scale(10) and the BDI(11) to assess the sensation 
of dyspnea, as well as the SGRQ(12) to measure quality 
of life.

The fi rst component of the BDI assesses the magnitude 
of the task triggering dyspnea. The second and third 
components assess the magnitude of the effort leading 
to dyspnea and the functional impairment caused by 
dyspnea, respectively. The total score is obtained by 
summing the scores for each of the three domains and 
ranges from 0 to 12. Lower scores indicate greater 
severity of dyspnea.(11) The mMRC scale, which ranges 

from 1 to 4, measures the level of dyspnea in four 
everyday situations. Higher scores indicate greater 
severity of dyspnea.(10) The SGRQ comprises three 
domains: symptoms (problems caused by respiratory 
symptoms); activities (activity restrictions caused by 
dyspnea); and psychosocial impact (impact of the 
disease on daily life). The score ranges from 0 (no 
reduction in quality of life) to 100 (maximum reduction 
in quality of life).(12)

All patients underwent overnight PSG to confi rm the 
diagnosis of OSAS. On the basis of the PSG results, 
patients were fi rst divided into two groups: COPD + 
OSAS (overlap syndrome); and COPD-only; in addition, 
the overlap syndrome group was subdivided on the 
basis of the severity of OSAS into COPD + mild-to-
moderate OSAS—defi ned as an apnea-hypopnea index 
(AHI) between 5 and 30 events/h—and COPD + severe 
OSAS—defi ned as an AHI > 30 events/h.(17)

Statistical method
Descriptive statistics were calculated using frequencies 

and proportions for qualitative variables and using means 
and standard deviations or medians and interquartile 
ranges for quantitative variables.

The chi-square test or Fisher’s exact test, as 
appropriate, was used to test the association between 
the outcome variable and the explanatory variables 
of interest.

Quantitative variables were tested for normality 
of distribution, and, for variables that had a normal 
distribution, ANOVA with Tukey’s post hoc test was used 
for multiple comparison among the groups (COPD + 
OSAS vs. COPD + mild-to-moderate OSAS vs. COPD 
+ severe OSAS vs. COPD-only). For variables that had 
a non-normal distribution, a generalized linear model 
adjusted to gamma distribution was used.

Values of p < 0.05 were considered signifi cant. We 
used the Statistical Analysis System, version 9.3 (SAS 
Institute Inc., Cary, NC, USA).

RESULTS

We included 66 COPD patients, 46 (69.70%) of 
whom were diagnosed with overlap syndrome (COPD 
+ OSAS) by PSG. The patients with overlap syndrome 
were subdivided on the basis of the severity of OSAS 
into a COPD + mild-to-moderate OSAS group (n = 42; 
48.48%) and a COPD + severe OSAS group (n = 14; 
21.21%). The groups were homogeneous regarding 
gender and BMI (Table 1).

All of the selected patients had obstructive lung 
disease on spirometry. The mean FVC, FEV1, and FEV1/
FVC ratio, and their respective standard deviations, 
can be seen in Table 2. Although the mean FVC in L 
was lowest in the COPD-only group, the mean FVC in 
% of predicted showed statistical similarity among the 
groups. The mean FEV1 in L and the mean FEV1 in % 
of predicted were similar among the groups (Table 2).
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A diagnosis of overlap syndrome did not lead to 
statistically signifi cantly higher ESS scores (11.77 ± 
4.89 vs. 9.68 ± 5.58), and scores > 10 had an accuracy 
of 0.57, with a sensitivity and specifi city of 0.61 and 
0.58, respectively. The Berlin Questionnaire did not 
identify patients diagnosed with overlap syndrome, 
although it had a sensitivity of 0.83 for recognition of 
OSAS and of 100% for recognition of severe OSAS, 
with a very low specifi city and accuracy, 0.31 and 0.63, 
respectively (Tables 3 and 4). These data suggest that 
the ESS and the Berlin Questionnaire have no or low 
accuracy for identifi cation of the overlap syndrome.

ADL-limiting dyspnea was assessed by the mMRC 
scale, and the values obtained were similar between 
COPD patients with and without OSAS, regardless of 
severity. Distribution by BMI category also did not 
indicate signifi cant differences among the groups.

All domains of the SGRQ had high scores in the 
different groups evaluated. However, the presence 
or greater severity of OSAS did not affect the quality 
of life scores determined by the questionnaire 
(Table 5).

DISCUSSION

The present study investigated the presence of 
OSAS in COPD patients, as well as whether a diagnosis 
of overlap syndrome would worsen the perception 
of dyspnea, quality of life, and daytime sleepiness, 
making a research questionnaire a potential tool in 
the identifi cation of the overlap syndrome. In the 
present study sample, the ESS was unable to identify 
increased sleepiness, and the Berlin Questionnaire did 
not identify increased risk for OSAS, considering the 
triad of COPD, obesity, and OSAS. The combination of 
OSAS and obesity in COPD patients did not increase the 
severity of dyspnea as assessed by the mMRC scale, 
nor did it increase functional disability as assessed 
by the BDI. The scores on the domains of the SGRQ 
were similar between patients with and without OSAS.

The present study found similar ESS scores between 
patients with and without OSAS, with little likelihood 
of identifying increased daytime sleepiness. There 
are controversial data in the literature. In a study 
by Marin et al.,(18) the mean ESS score was 12 ± 4 
and 6 ± 3, respectively, in the presence of overlap 

Table 3. Results of the Berlin Questionnaire and the Epworth sleepiness scale for the study participants by group.a

Variable Group p
COPD + OSAS COPD + mild-to-

moderate OSAS
COPD + severe 

OSAS
COPD-only

(n = 46) (n = 32) (n = 14) (n = 20)
Berlin Questionnaire, %

Positive 89 84 100 68
Negative 11 16 0 31

ESS, score 11.77 ± 4.89 11.08 ± 4.81 13.50 ± 4.90 9.68 ± 5.58 0.217
OSAS: obstructive sleep apnea syndrome; and ESS: Epworth sleepiness scale. aValues expressed as mean ± SD, 
except where otherwise indicated.

Table 1. Characteristics of the study sample by group.a

Variable Group p
COPD + OSAS COPD + mild-to-

moderate OSAS
COPD + severe 

OSAS 
COPD-only

(n = 46) (n = 32) (n = 14) (n = 20)
Prevalence, % 69.70 48.48 21.21 30.30
Male gender, n (%) 26 (56.52) 16 (50.0) 10 (71.43) 4 (20.0)* 0.006
Age, years 61.56 ± 11.30 63.78 ± 10.82 56.50 ±11.13 59.75 ±9.68 0.163
BMI, kg/m2 34.00 ± 5.67 32.95 ± 5.34 36.41 ± 5.84 33.89 ±6.75 0.157
AHI, events/h 18.35 (11.05-39.62) 12.95 (9.75-19.97)* 68.55 (41.25-61.22) 1.70 (0.65-2.40)* 0.006
OSAS: obstructive sleep apnea syndrome; BMI: body mass index; and AHI: apnea-hypopnea index. aValues 
expressed as mean ± SD or as median (interquartile range), except where otherwise indicated. *p < 0.05.

Table 2. Spirometric parameters for the study participants by group.a

Variable Group p
COPD + OSAS COPD + mild-to-

moderate OSAS
COPD + severe 

OSAS
COPD-only

(n = 46) (n = 32) (n = 14) (n = 20)
FVC, L 2.54 ± 0.76 2.37 ± 0.68 2.92 ± 0.82a 2.16 ± 0.77* 0.002
FVC, % predicted 70.16 ± 17.47 70.38 ± 18.46 69.59 ± 15.23 67.30 ± 21.65 0.522
FEV1, L 1.63 ± 0.54 1.54 ± 0.48 1.84 ± 0.63 1.39 ± 0.52 0.073
FEV1, % predicted 56.00 (48.75-65.25) 56.50 (51.25-64.75) 53.50 (37.25-71.75) 51.50 (41.25-64.50) 0.824
FEV1/FVC, % 65.00 (48.75-65.25) 65.00 (60.00-73.00) 63.50 (58.00-67.25) 63.50 (55.75-73.50) 0.476
OSAS: obstructive sleep apnea syndrome. aValues expressed as mean ± SD or as median (interquartile range). 
*p < 0.05.

204 J Bras Pneumol. 2018;44(3):202-206



Pissulin FDM, Pacagnelli FL, Alda MA, Beneti R, Barros JL, Minamoto ST, Weber SAT

syndrome and in COPD patients with no OSAS. The 
mean AHI, which was higher in the study by Marin 
et al.(18) (34 events/h) than it was in our study, may 
have infl uenced the observed level of sleepiness. 
In our study, the COPD + severe OSAS group also 
had higher scores, but the difference did not reach 
signifi cance, probably because of the small number 
of patients in this group (n = 14). In a study by 
Venkateswaran & Tee,(19) ESS scores were compared 
in patients diagnosed with OSAS, those diagnosed 
with overlap syndrome, and those diagnosed with 
COPD (11.39 vs. 13.89 vs. 4.84) and were found to 
be highest in the overlap syndrome group. Shiina et 
al.(20) reported no such fi nding. In their study, including 
524 individuals with OSAS, 64 patients (12%) were 
diagnosed with overlap syndrome, with a mean ESS of 
9.0 (range, 6.0-13.0) in the OSAS group and a mean 
ESS of 7.0 (range, 4.5-11.0) in the overlap syndrome 
group (p < 0.05). The mean BMI of the patients in 
the overlap syndrome group was 24.8 kg/m2, which is 
different from that found in our study, and may have 
contributed to the fi nding of lower scores. Steveling et 
al.(21) found only 20% of patients with ESS scores > 10 
in the population diagnosed with overlap syndrome, 
although it included only obese patients with an AHI 
> 10 events/h. In a study by Faria et al.,(22) 40% of 
the patients had that characteristic, but the mean 
BMI in the overlap syndrome group was considered 
normal. In our sample, daytime sleepiness was found 
not only in patients with overlap syndrome, with 60% 
of our population having ESS scores > 10, but also 
in patients with no OSAS (in 40%). We believe that 
our study included patients with more severe COPD, 
with overlap of limitation of daytime activities and 
the subjective perception of sleepiness.

Subjective assessment of sleepiness with the ESS 
as a predictor of OSAS has been questioned in the 
literature. Ulasli et al.(23) found a sensitivity of 45% and 
a specifi city of 60% in populations with OSAS, which 
were both even lower than those found in our study 
(62.8% and 57.8%, respectively), and questioned the 
applicability of the ESS as a screening tool. Similarly, 

in our study, the Berlin Questionnaire was found to be 
ineffective as a screening instrument for OSAS in COPD 
patients. Although the Berlin Questionnaire identifi ed 
the presence of severe OSAS in COPD patients, it 
was unable to recognize patients without a diagnosis 
of overlap syndrome or those with mild-to-moderate 
OSAS. We believe that the questions regarding “fatigue” 
and “tiredness” (category 2) may be a confounding 
factor for COPD patients, who frequently have these 
complaints because of the limitation in performing ADL. 
Similar data were observed by Mahamoud et al.,(24) who 
identifi ed high risk for OSAS in 70% of their sample of 
COPD patients. However, in the study by Faria et al.,(22) 
high risk for OSAS was identifi ed in fewer patients (in 
32.5% of the sample), which may be explained by the 
fact that all patients with overlap syndrome who were 
evaluated had normal BMI, which directly infl uences 
category 3 of the Berlin Questionnaire.

The presence or absence of OSAS did not infl uence 
the sensation of dyspnea or health status of COPD 
patients, as assessed by the mMRC scale. The mMRC 
scale is strongly related to dyspnea-induced limitations 
in ADL, and dyspnea is not a typical symptom in 
patients with OSAS.

The impact of dyspnea was similar as assessed by 
the BDI and the mMRC scale. A diagnosis of overlap 
syndrome did not lead to an increased sensation of 
dyspnea. Once again, it is clear that dyspnea is not a 
symptom commonly reported by individuals with OSAS.

In the three domains of assessment (symptoms, 
activities, and impact), as well as in the total score, 
quality of life as measured by the SGRQ was similar, 
regardless of the presence or severity of OSAS in the 
COPD patients. Scores > 25 were found, which is 
common among COPD patients,(13,14) and were also 
present in those with overlap syndrome. Therefore, the 
SGRQ was not sensitive enough to assess the presence 
of OSAS and obesity in combination with COPD.

Mermigkis et al.(25) observed that quality of life as 
assessed by the SGRQ was worse in patients with 
overlap syndrome than in COPD patients. However, the 

Table 5. Domain and total scores on the Saint George’s Respiratory Questionnaire, by group.a

Variable Group p
COPS + OSAS COPD + mild-to-

moderate OSAS
COPD + severe 

OSAS
COPD-only

(n = 46) (n = 32) (n = 14) (n = 20)
Symptoms domain 52.93 ± 24.43 49.36 ± 26.73 63.64 ± 11.51 48.96 ± 25.50 0.606
Activities domain 70.14 ±17.89 72.46 ±19.02 63.18 ± 12.84 73.56 ± 15.71 0.605
Impact domain 39.38 ± 16.03 40.20 ± 15.96 36.91 ± 17.49 45.74 ± 24.08 0.719
Total score 50.97 ± 15.99 51.47 ±17.10 54.72 ± 13.36 54.92 ±18.40 0.889
OSAS: obstructive sleep apnea syndrome. aValues expressed as mean ± SD.

Table 4. Accuracy, sensitivity, and specifi city for the use of the Epworth sleepiness scale and the Berlin Questionnaire 
in the study sample of COPD patients with and without obstructive sleep apnea syndrome (n = 66).

Variable Epworth sleepiness scale Berlin Questionnaire
Accuracy 0.57 0.63
Sensitivity 0.61 0.83
Specifi city 0.58 0.31
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mean FEV1 in % of predicted was lower in the COPD 
group than in the overlap syndrome group (48.2% vs. 
49.1%), which may have contributed to the worsened 
perception of quality of life.

The present study has various limitations. The study 
population is small in number, which may be a limitation 
for statistical analysis. We also believe that, because 
of the open invitation for participation in the study and 
the lack of randomization of outpatients, patients with 
more frequent symptoms and greater concern about 
having OSAS may have accepted the invitation, which 
would explain the high prevalence of overlap syndrome 
in our sample. However, data collection was blinded 

to the PSG results, which maintained the impartiality 
of the researchers.

In conclusion, the ESS and the Berlin Questionnaire 
as screening tools were unable to identify the presence 
of OSAS in patients with the triad of COPD, obesity, 
and OSAS in our sample. The mMRC scale and the BDI 
did not indicate poorer perception of dyspnea in ADL, 
nor was the SGRQ able to identify worsening of quality 
of life. Current instruments for clinical assessment of 
daytime sleepiness, risk for OSAS, effects of dyspnea 
on ADL, and quality of life do not allow recognition 
of the presence of OSAS in COPD patients, and its 
diagnosis depends on PSG.
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