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Abstract

BACKGROUND: The aim of this study was to eval uate epidemiological relationship between chronic obstructive pulmo-
nary disease and sleep apnea syndrome in a sample of Persian population.

METHODS: As a part of a population-based cross-sectional study, 3900 randomly selected individuals aged 15 years or
older were invited to take part in the survey; 3770 individuals (96.6%) agreed to fill out the respiratory and seep ques-
tionnaire. Those subjects suspected to have either chronic obstructive pulmonary disease and/or obstructive sleep apnea
underwent spirometry and polysomnography test if indicated. Spirometric measurements were performed on 420 in-
vited responders. Polysomnography measurements were performed on 25 of the responders.

RESULTS: Prevalence rates for deep apnea, chronic obstructive pulmonary disease and current asthma were 4.98%,
5.7% and 3.1%, respectively. Logistic regression showed independent associations between sleep apnea and chronic
obstructive pulmonary disease. There was no significant independent association between sleep apnea symptoms and
current asthma and wheeze ever.

CONCLUSIONS: These observations indicated relationship between chronic obstructive pulmonary disease and obstruc-
tive deep apnea. These observations indicated the necessity of further studies to explain the possible common patho-
genic mechanisms involved in two disease entities.
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sthma is one of most common chronic
Adiseases which affects as many as 300
million people worldwide,! a number
that in the absence of new preventive measures
might increase up to 400 million by the year
20251
Chronic obstructive pulmonary disease
(COPD) is recognized as the fourth major killer
disease in the united states? and most of the
developed countries,® and a leading cause of
mortality and morbidity all over the world.4
Obstructive sleep apnea (OSA) is a disorder

with a high prevalence characterized by insta-
bility of the upper airways during sleep, which
results in markedly reduced (hypopnea) or ab-
sent (apnea) airflow at the nose/mouth.5

The combination of COPD and OSA was
named overlap syndrome (OS).6 Some studies
evaluating large nonelected groups of patients
with OSA suggested that COPD is more fre-
quent among patients with OSA than in the
general population.”? But, it was not con-
firmed with other studies.!®

A high prevalence of OSA has been
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reported in asthma clinics,!* and asthma may
also be common in OSA.12 Whether COPD is
related to OSA has not yet been clarified. We
hypothesized that OSA is more frequent in
COPD. The purpose of this study was to detect
the possible association between obstructive
pulmonary disease and sleep apnea in a large
sample of randomly selected subjects.

Methods

A cross-sectional study was carried out in
2009-2010 on a randomly selected sample of
adults aged 15 years and over. The review
board for medical ethics of the Isfahan Univer-
sity of Medical Sciences approved the study
and methods. All participants gave their in-
formed written consents.

We used a two-step approach for the sur-
vey. In the first step, the Isfahan city area was
divided into 100 areas. Then, we randomly se-
lected one lane from each area, by drawing
lots, and all the doors of the living places of the
selected lanes were knocked and all inhabi-
tants 15 years of age or older were invited to
take part in interview and complete the ques-
tionnaire.

The questionnaire included two parts. The
first part included detailed history of ob-
structive pulmonary diseases which was tak-
en with special emphasis on symptoms of
COPD or asthma. Diagnosis of chronic ob-
structive pulmonary disease was based on
European Respiratory Society (ERS) guide-
lines.’3 The second part consisted of the Ber-
lin questionnaire that is well known world-
wide and has been adopted and used in pre-
vious studies in Iran.* The completed ques-
tionnaires were reviewed by one pulmonolo-
gist, and any subject who admitted to have
current asthma, wheeze ever and chronic
bronchitis were invited for pulmonary func-
tion tests (PFT). The measurement of spi-
rometry were conducted with a commer-
cially available system (MS-IOS; Masterlab-
IOS, Erich Jaeger, Germany), which has been
described elsewhere, and fulfilled standard
recommendations.’>

And subjects who were high risk for sleep
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apnea by Berlin questionnaire were invited for
full night polysomnography.

Polysomnography was done in sleep lab
using the Somnomedic (Germany) system. The
PSG consisted of 14 channel continuous poly-
graphic recording from surface leads for 2 elec-
troencephalography, 2 electro-oculography,
chin electromyography, electrocardiography,
sensors for nasal airflow (thermistor), tracheal
sounds (microphone), thoracic and abdominal
respiratory effort (piezo-electric), finger pulse
oximeter, leg movements, body position and
light. Apnea was defined as the cessation of
airflow at the nostrils and mouth for more than
10 s. Hypopnea was defined as a reduction in
oronasal air- flow by at least 30% for 10 s or
more accompanied by at least 4% fall from the
baseline oxygen saturation (5a02).

Apnea-hypopnea index (AHI) was defined
as the total number of apnea and hypopnea
events per hour of sleep and was calculated
during total sleep time.

All of the measurements were made by one
trained technician. The output report of each
subject was scrutinized qualitatively by one
pulmonary physician (B.A.) before inclusion
for statistical analysis.

Definitions

(1) High risk for sleep apnea based on Berlin
sleep questionnaire categories.4

(2) Asthma ever was defined as any history of
dyspnea attacks combined with wheezy
breathing any time in life.*

(3) Current asthma was defined as any history
of dyspnea attacks combined with wheezy
breathing in the last 12 months.*

(4) Chronic bronchitis was defined as produc-
tive cough for more than three consecutive
months in at least two consecutive years in the
absence of any known etiology .

(5) Obstructive spirometry was applied to
those with FEV1/FVC ratios of less than 70% .4
(6) OSAS was diagnosed in patients who had
an AHI> 5.5

Statistical analysis
Statistical analysis was performed using SPSS
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software version 15.0 (SPSS, Inc. Chicago, IL).
The data were expressed as frequency number
and percent. Those variables with initially sig-
nificant effect (P<0:05) where selected for logis-
tic regression analysis and, Odds ratios and
95% confidence intervals (Cls) were calculated
and recorded.

Results

The actual adult population of the selected
100 lanes was 3900 of whom 3,770 subjects
(96.6%) agreed to take part in the study. The
population consisted of 2002 females (53.1%)
and 1768 males (46.8%) aged 15-92 years. The
study population age groups and smoking
status are presented in Table 1. Around half of
the population was younger than 40 years.
298 (7.9%) of population were smoker. Popu-
lation disease condition and participation for
PFT and PSG are presented in Table 2. The
prevalence of wheeze ever, current asthma
and chronic bronchitis in the whole group
was 6.8 %, 3.1% and 5.7%, respectively (Table
2). Using multiple regression analysis, current
asthma and wheeze ever, lost their signifi-
cance and were excluded from results.
Chronic bronchitis history and obstructive
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pulmonary function test had significant asso-
ciation with high risk for sleep apnea and
positive polysomnography study which are
presented in Table 3.

Discussion

The main finding of our study was that in a
large randomly selected group of an Isfahan
population, prevalence of COPD in the high
risk group of sleep apnea by Berlin question-
naire was more than that in the rest of the
studied population. We also have shown that
COPD diagnosed by pulmonary function test,
and sleep apnea syndrome diagnosed by po-
lysomnography occurred more frequently to-
gether than expected and that the condition s
were independently associated with each oth-
er. In this cross sectional study, we have
shown that obstructive sleep apnea was not
more frequent in patients with asthma. Our
study was based on a random sample of pop-
ulation more than 15 years old in Isfahan-
Iran. The methodology used in this study was
robust. Sampling was accurately random, the
overall response was good at 96.6% but fe-
male sex preponderance might indicate lower
participation rates for men. Some previous

Table 1. Population age groups and smoking condition

Female Male Total

Group 2002 1768 3770 (100%)
Age (years)

15-19 122 118 240 (6.4%)
20-29 686 606 1292 (34.3%)
30-39 375 288 663 (17.6%)
40-49 338 239 577 (15.3%)
50-59 253 236 489 (13.0%)
60 and over 228 280 508 (13.5%)
Do you smoke? 5 293 298 (7.9%)
Exsmoker 12 27 39 (1.0%)
Passive smoker 509 458 967 (25.6%)
Do you smoke hobble bobble? 8 35 43 (1.1%)

The results are presented as number of participants (%)
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Table 2. Population disease condition and participation for PFT and PSG

Chronic bronchitis history 213 (5.7%9
Current asthma 116 (3.1%)
Wheeze ever 255 (6.8%)
Pulmonary function test (PFT) 420 (11.14%)
Obstructive patternin PFT 71 (1.88%)
Polysomnography 25 (0.66%)
Apnea, hypopnea index(AHI) more than 5/ hour 22 (0.58%)

The results are presented as number of participants (%)

PFT: pulmonary functiontest  PSG: polysomnography

studies have reported a higher prevalence of
snoring among asthmatic patients compared
with non-asthmatic patients'¢ and some other
had reported high prevalence of asthma in
patients with OSA .12

But, in our study no significant correlation
was found between OSA and current asthma
or wheeze ever. In a recently published study,
authors stated that OSA appeared to be com-
mon in patients with COPD or asthma in an
urban outpatient pulmonary clinic. But, they
said that the high prevalence of OSA in OAD
patients appeared to be due to obesity, and
reduced pulmonary function was not an in-
dependent risk factor for OSA.17 But, in our
study we found that sleep apnea syndrome
was more frequent in patients with obstruc-
tive pulmonary function test.

The available data have shown conflicting
results also for COPD, with one study show-
ing an association between COPD and OSA,8
while another study in COPD patients
showed that COPD in subjects with OSAS

Table 3. Predictors of risk of hig

AHI: apnea hypopnea index

was as frequent as that in the general popula-
tion.1?

Our study has shown that patients with
COPD had around 3 times more sleep apnea
by polysomnography. In agreement with us,
one published study from primary care clinic
in Greece stated that COPD patients are twice
as likely as others to present sleepiness symp-
toms.18

Another study observed significant differ-
ences in both quantity and quality of sleep
between patients with stable mild to moder-
ate chronic  obstructive  pulmonary dis-
ease and respective controls.20 Our study had
potential limitations. First of all, due to very
low response rate for polysomnographic
study, less than half of the group studied un-
derwent full PSG. Second, most of our data
were derived based on the questionnaire re-
sults. In conclusion, in these preliminary re-
sults, our data suggested that there was direct
relation between OSA and COPD; and COPD
and OSA may mechanistically be linked.

h risk Berlin questionnaires

and AHI> 5/hour using multiple logistic regressions.

High risk sleep apnea

AHI> 5/hour

Characteristics (Berlin questionnaire) p p
OR (95%Cl) OR (95%Cl)

Chronic bronchitis history 1.32 (1.28-2.34) <0.088 3.33(2.87-3.84) <0.01

Obstructive PFT 30.31 (1.34-68.45) <0.032 3.33(2.87-3.84) <0.01

PFT: pulmonary function test
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This could be proved with further ongoing  rometric measurements. We recommended
studies with more polysomnographic and spi-  screening of OSA in COPD patients.
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