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Background: Chronic obstructive pulmonary disease (COPD) is one 
of the most prevalent causes for morbidity and mortality, and it creates 
a cumulative economic and social burden.
Aims: To determine the distribution of the prevalence of patients in 
Turkey who were diagnosed with COPD and their morbidity rates, 
according to the regions and cities they belong to. Moreover, the study 
contributes to the prevention and cure services of COPD that should 
be planned in the future.
Study Design: A retrospective cohort.
Methods: The database of the Social Security Institution from 2016 
has been scanned. All the data with prescription registration, with the 
code ICD-10, J44.0-J44.9, which were aimed for diagnosing and/or 
cure, have been evaluated with a retrospective cohort.

Results: In 2016, 955,369 patients who were admitted as outpatients 
to the hospitals were diagnosed with COPD. The average number of 
annual COPD cases that were admitted was 2.09. Twenty percent 
(20%) of the outpatient applications were via emergency room. The 
rate of hospitalization among the applicants was 17.75%, with a total 
of 1,994,325. The average annual number of hospitalizations of men 
was higher than that of women. The average number of hospitalization 
days was 6.52. The region with the highest prevalence of outpatient 
admission and hospitalization was the Black Sea Region.
Conclusion: The high rate of hospitalization was considered to be the 
outcome of the insufficient “outpatient” management.
Keywords: Chronic obstructive pulmonary disease, prevalence, 
morbidity, Turkey

Even though chronic obstructive pulmonary disease (COPD) is a 
preventable and curable disease, it is still a worldwide public health 
problem. COPD is one of the most prevalent causes for morbidity 
and mortality, and it creates a cumulative economic and social 
burden (1,2). The high rates of smoking, air pollution, and aging 
of the population all contribute to the COPD being a great issue not 
only in present but also in the future (3). Awareness and financial aids 
directed towards pulmonary diseases are less, in general, compared 
to other global morbidity and mortality causes (3). Diseases which 
cause comparable morbidity and mortality and result in high costs 
are not as neglected as COPD by healthcare service providers (4).
Morbidity measures in COPD include traditional outpatient 
polyclinic admissions, emergency room (ER) service admissions, 
and hospitalizations (5). These data cannot be obtained often, and 
the confidentiality of the obtained data is almost controversial, 
compared to mortality rates (4). The main reason for this is the 

differences and the comorbidities between the healthcare systems 
of the countries and discrepancies about diagnostic and treatment 
modalities (6). Moreover, the measures used in morbidity evaluation 
can be affected by external factors, such as hospital bed capacity, 
referral chain between healthcare institutions, and social security 
institutions’ rules. Despite all of these factors, morbidity data are 
still effective enough to estimate the need for healthcare services 
(7,8).
In Turkey, where smoking habits and household air pollution are 
prevalent, enough research was not performed on the morbidity 
caused by COPD (9). In the study about the national burden of the 
disease, which was performed in 2004, COPD was found to be the 
8th on the list of top ten illnesses that cause national burden, with a 
rate of 2.8% (10).
This study aims to show the data about the morbidity caused by 
COPD in Turkey, in terms of the geographical distribution of 
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the disease. The study contributes to highlighting the scientific 
researches, especially the epidemiologic ones, and the health 
policies concerned with COPD.

MATERIALS AND METHODS

Data source
This study was a population-based, observational, descriptive, 
surveillance study. In order to obtain data of this study, an official 
application was submitted to the Social Security Institution 
(SSI) which is a pay-back institution and involves 98.6% of the 
public. Data are obtained from an information system (named 
MEDULA), which is also used by SSI and proceeds demands 
for all the health insurance companies in Turkey. Data about 
hospitalized patients and outpatient admissions, obtained from 
MEDULA, was involved with 875 public hospitals, 70 university 
hospitals, 565 private hospitals, and 25,000 pharmacies. 
MEDULA contained data about outpatient admissions medical 
data entered by doctors in case of hospitalizations, patients’ 
demographic information, and observed clinical improvements 
and vital clinical results.

Population of the study
The data on the MEDULA system, which was collected between 
January and December 2016 with diagnostic and treatment 
purposes, was evaluated retrospectively within the data of patients 
diagnosed with COPD, over the age of 15, and with the codes ICD-
10, J44.0-J44.9. The data was collected from different hospitals. 
Demographic data, such as the quantity of patients, gender 
distribution, and average age gap, as well as morbidity data, such 
as polyclinic admissions number, ER service admissions number, 
and hospitalized patients’ number, are examined in MEDULA, 
by using the program Tool for Oracle Application Developers 
(TOAD) 9.6.0.27. This study’s cohort was made up of extracted, 
anonymized patients' data.
Ethics committee approval was received for this study from the 
local ethics committee (date: 14.11.2018, no: 2018-11/136).

Statistical analysis
SAS Enterprise Guide 5.1 statistical program (SAS Institute Inc. 
Cary, North Carolina) was used for statistical evaluation. For the 
calculations of outpatient admissions and hospitalizations, the 
population of Turkey over the age of 15 was included (11).

RESULTS

In the year of 2016, there have been 955,369 COPD patients [64.9% 
(n=619,932) being male patients] and 1,994,325 admissions 
to the hospitals. The average age of patients was 65.79±13.63. 
The average number of admissions to the hospitals per patient 
was 2.09. The average admissions number of males was higher 
than that of the females (2.27 vs. 1.74, respectively) (Table 1). 
In the same year of the 218,478 patients, 64.1% (n=140,150) 
were the male patients those have been hospitalized. The average 
age gap in hospitalized patients was 71.62±11.95. The average 
frequency of hospitalization per patient was 1.62. The average 
age of females who were hospitalized was higher than that of the 
males (73.04±12.39 vs. 70.76±11.61, respectively). The average 
frequency of hospitalization of males was higher than that of 
females (1.71 vs. 1.54) (Table 1).
In 2016, 20% (n=406,982) of COPD outpatients were admitted to 
the ER, and the remaining 80% (n=1,587,343) were admitted to 
polyclinics. The average number of days of hospitalization was 
6.52. The percentage of ambulatory patients who were indicated to 
be hospitalized was 17.75% (Table 2).
The region which has the highest percentage of outpatient 
admissions and prevalence of hospitalization of COPD patients 
was the Black Sea Region (1.01% and 4.71%, respectively), while 
the lowest percentage of prevalence of hospitalization was in the 
Marmara Region (0.34%) and the lowest percentage of outpatient 
admissions was in the Southeast Anatolian Region (1.44%) 
(Table 3).
When the prevalence of hospitalization, in terms of the provinces, 
was evaluated, it was seen that the distribution was between 0.16 
and 1.73%, and the highest prevalence was in Zonguldak, and the 
lowest was in Şırnak (Figure 1).
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TABLE 1. The demographic features of outpatient and inpatient chronic obstructive pulmonary diseases patients and morbidity data, 2016

Gender Outpatient, n 
(%)

Mean age ± SD Total number of 
admissions

Mean of 
admissions

Inpatient, n 
(%)

Mean age ±SD Total number of 
hospitalizations

Mean of 
hospitalizations

Male 619,932 (64.9) 66.3±14.8 1,407,733 2.27 140,150 (64.1) 70.8±11.7 240,114 1.71

Female 335,437 (35.1) 65.4±13 586,592 1.74 73,828 (35.9) 73±12.3 113,952 1.54

Total 955,369 65.8±13.7 1,994,325 2.09 218,478 71.7±12 354,066 1.62
SD: standard deviation

TABLE 2. The average number of days of hospitalization and the percentage of hospitalization in chronic obstructive pulmonary diseases patients, 2016

Average number of days of hospitalization

Number of hospitalizations Total days of hospitalization Average number of days of hospitalization

354,066 2,309,444 6.52

Rate of hospitalization

Number of outpatient admissions Number of hospitalizations Rate of hospitalized ambulatory patients (%)

1,994,325 354,066 17.75
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When the prevalence of outpatient admissions, in terms of 
the provinces, was evaluated, it was observed that the highest 
prevalence was in Ardahan (10.02%), and the lowest was in 
Hakkari (0.54%) (Figure 2).

DISCUSSION

This study is the first one that shows the morbidity results of 
COPD in Turkey using the national database. COPD is usually 
known to affect males more than females and the elderly people. 
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TABLE 3. The geographical distribution of outpatient admissions and prevalence of hospitalization of  chronic obstructive pulmonary diseases patients in Turkey, 2016

Regions The prevalence of outpatient admissions to the hospitals (%) The prevalence of hospitalizations (%)

Black Sea 4.71 1.01

Aegean 3.84 0.66

Central Anatolia 3.52 0.62

Eastern Anatolia 3.04 0.67

Marmara 2.69 0.34

Mediterranean 1.96 0.45

Southern Eastern 1.44 0.36

FIG. 1. The distribution of prevalence of hospitalization of patients with chronic obstructive pulmonary diseases (COPD) in Turkey, according to the 
provinces, 2016 

ADANA 0.49% ÇANAKKALE 1.01% İÇEL 0.38% MUŞ 0.65% VAN 0.46%

ADIYAMAN 0.70% ÇANKIRI 1.36% İSTANBUL 0.22% NEVŞEHİR 0.88% YOZGAT 0.66%

AFYON 1.33% ÇORUM 0.90% İZMİR 0.38% NİĞDE 1.26% ZONGULDAK 1.73%

AGRI 0.54% DENİZLİ 0.44% KARS 1.06% ORDU 1.44% AKSARAY 0.41%

AMASYA 0.61% DİYARBAKIR 0.17% KASTAMONU 1.28% RİZE 0.26% BAYBURT 0.40%

ANKARA 0.24% EDİRNE 0.46% KAYSERİ 0.84% SAKARYA 0.43% KARAMAN 0.58%

ANTALYA 0.37% ELAZIG 0.65% KIRKLARELİ 0.69% SAMSUN 0.61% KIRIKKALE 1.11%

ARTVİN 0.43% ERZİNCAN 0.89% KIRŞEHİR 0.57% SİİRT 0.54% BATMAN 0.29%

AYDIN 0.99% ERZURUM 0.92% KOCAELİ 0.46% SİNOP 1.42% ŞIRNAK 0.16%

BALIKESİR 1.28% ESKİŞEHİR 0.33% KONYA 0.78% SİVAS 1.40% BARTIN 1.65%

BİLECİK 0.65% GAZİANTEP 0.62% KÜTAHYA 1.26% TEKİRDAĞ 0.57% ARDAHAN 1.03%

BİNGÖL 0.62% GİRESUN 1.26% MALATYA 0.56% TOKAT 1.28% IGDIR 0.50%

BİTLİS 0.91% GÜMÜŞHANE 0.64% MANİSA 0.87% TRABZON 0.44% YALOVA 0.49%

BOLU 1.02% HAKKARİ 0.33% KAHRAMANMARAŞ 0.36% TUNCELİ 0.87% KARABÜK 0.66%

BURDUR 0.61% HATAY 0.31% MARDİN 0.29% Ş.URFA 0.20% KİLİS 1.11%

BURSA 0.33% ISPARTA 1.55% MUGLA 0.62% UŞAK 0.69% OSMANİYE 0.38%

DÜZCE 0.44%
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In Greece, in 2012, there have been studies evaluating the models 
of writing prescriptions for COPD outpatients, using the data of 
the largest social security fund. According to this study, it has been 
determined that, in 174,357 COPD patients, the average age was 
69.3±14.8 and 52% of them were males (12). In Sweden, in a study 
between 2009 and 2010, using the data of the National Health 
Institution Center of Epidemiology and the national database, it 
has been determined that there were 88,548 patients who have been 
diagnosed with COPD and chronic bronchitis. Their average age 
was 72.1±10.8, and 53.6% of the study group were females (13). 
Overall, morbidity increases with age in COPD patients (14).
According to our study, 64.9% of the outpatient admissions and 
64.1% of the hospitalized patients were males. Even though the 
mean ages of outpatient admissions among males and females 
were similar, males were hospitalized at younger ages compared 
to the females. Thus, as an indication of morbidity, males have 
higher rates than women in terms of outpatient admissions and 

hospitalization. In males, a higher rate of exposure to tobacco creates 
great symptom burdens as well as comorbidities (15). Moreover, in 
Turkey, while in 2000 the percentage of the population over the 
age of 65 was 5.7%, in 2016, this number has been exceeded by 
8.3% (16). The increase in elderly population and usage of tobacco 
as well as other risk factors cause a rise in the risk of contracting 
COPD.
Most of the information about COPD morbidity comes from high-
income countries. In the USA, it was found that in 2000, COPD 
patients diagnosed by doctors had 8 million doctor offices and 
hospital polyclinic applications, 1.5 million emergency department 
applications, and 726,000 hospitalizations (17). In 2010, 10,291,000 
doctors’ offices applications, 1,468,000 emergency department 
applications, and 699,000 hospitalizations were recorded (18).
In most areas in Turkey, there have been 469,718,440 outpatient 
admissions and 13,452,686 hospitalizations with 54,150,918 days 
of hospitalization (15). In light of this data, outpatient admissions 
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FIG. 2. The distribution of prevalence of outpatient admissions of patients with chronic obstructive pulmonary diseases (COPD) in Turkey, according 
to the provinces, 2016 

ADANA 0.73% ÇANAKKALE 6.05% İÇEL 2.57% MUŞ 3.83% VAN 0.86%

ADIYAMAN 0.87% ÇANKIRI 8.06% İSTANBUL 2.61% NEVŞEHİR 4.81% YOZGAT 4.09%

AFYON 5.37% ÇORUM 6.33% İZMİR 3.27% NİGDE 1.18% ZONGULDAK 1.95%

AGRI 4.29% DENİZLİ 2.92% KARS 6.11% ORDU 8.01% AKSARAY 2.51%

AMASYA 4.44% DİYARBAKIR 1.00% KASTAMONU 6.36% RİZE 2.44% BAYBURT 2.70%

ANKARA 2.32% EDİRNE 1.89% KAYSERİ 3.33% SAKARYA 0.67% KARAMAN 1.94%

ANTALYA 2.22% ELAZIĞ 2.54% KIRKLARELİ 3.87% SAMSUN 4.08% KIRIKKALE 4.65%

ARTVİN 3.67% ERZİNCAN 4.34% KIRŞEHİR 2.70% SİİRT 1.31% BATMAN 1.79%

AYDIN 5.66% ERZURUM 2.89% KOCAELİ 1.38% SİNOP 1.94% ŞIRNAK 1.23%

BALIKESİR 7.38% ESKİŞEHİR 3.55% KONYA 3.36% SİVAS 8.72% BARTIN 2.19%

BİLECİK 4.72% GAZİANTEP 0.86% KÜTAHYA 5.33% TEKİRDAĞ 3.90% ARDAHAN 10.02%

BİNGÖL 2.62% GİRESUN 6.82% MALATYA 3.52% TOKAT 5.12% IGDIR 1.01%

BİTLİS 3.78% GÜMÜŞHANE 3.26% MANİSA 3.98% TRABZON 3.52% YALOVA 4.39%

BOLU 2.22% HAKKARİ 0.54% KAHRAMANMARAŞ 2.00% TUNCELİ 3.64% KARABÜK 2.51%

BURDUR 3.07% HATAY 2.53% MARDİN 2.38% Ş.URFA 2.26% KİLİS 5.32%

BURSA 2.69% ISPARTA 1.66% MUGLA 3.26% UŞAK 3.37% OSMANİYE 1.89%

DÜZCE 2.89%
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resulting in the diagnosis of COPD are equivalent to 0.4% of 
the total outpatient admissions, 2.6% of the hospitalizations, and 
4.3% of the total number of days of hospitalization. Even though 
the rate of hospitalization in Turkey is 2.6%, COPD’s rate of 
hospitalization is 17.75%, which can be considered to be a high 
rate of hospitalization. Out of 5 outpatient admissions, only one 
patient is treated by being hospitalized, which indicates that the 
management of the disease, the implementation of the pulmonary 
rehabilitation, and home healthcare which reduces the morbidity 
are insufficient.
In the nationwide study of hospital admissions covering 
Switzerland between 2002 and 2010, 2.6% of the hospitalized 
cases were diagnosed with COPD (19). COPD-related 
hospitalizations in the United States accounted for about 3.31% 
of all hospitalizations in 2002, up from 3.43% in 2010 (20).
The number of days of hospitalization is considered crucial 
morbidity data which shows the burden of the disease. Without 
the discrimination of the disease, in 2016, in Turkey, the average 
number of days of hospitalization was 4, while in the European 
Union 28, it was 7.9 days (21). While the average number of days 
of hospitalization was 5.3 days in cardiovascular diseases, in 
pulmonary diseases, this number was 5.6 days (15). In the USA, 
the average length of hospital stay in COPD patients decreased 
from 6.4 days in 2002 to 6.0 days in 2010 (20). In a study in 
London, England, in all the COPD patients, the average number of 
days of hospitalization was 8.0 in 2006. And in 2010, this number 
decreased to become 7.2 (22). In Blackpool, England, in a study 
that includes the years 2005 to 2010, the average number of days 
of hospitalization has been determined as 9.8 days (23). In New 
Zealand, in a study, which was carried out between 2008 and 2013, 
in 61.516 hospitalizations caused by COPD, it was observed that 
the average number of days of hospitalization has decreased from 
5.09 to 4.37 days (24). In a study performed in Rome, Italy, it was 
determined that the average number of days of hospitalization is 
12.25 days in 2010, 11.63 days in 2011, and 11.91 days in 2012 
(25). According to our study, in COPD patients, the average 
number of days of hospitalization is found to be 6.52. This finding 
was evaluated as a reasonable period of time for the follow-up and 
treatment of the patient. Similar to hospitalizing the patients, it is 
thought that coordinating with “Home Health Care Service Units” 
is essential and it can reduce the period of time spent in the hospital 
and help to plan the discharge from the hospital earlier.
The region which has the highest percentage of outpatient 
admissions and prevalence of hospitalization in COPD patients is 
the Black Sea Region. According to the data of 2016, while the 
rate of the population in rural areas is 12.1% around Turkey, in 
the Western Black Sea Region, this rate is 33.3%, and in Eastern 
Black Sea Region, it is 31.7% (15). The rate of the increase in 
population, irregular population distribution, and geographical 
factors in rural areas are thought to be the reasons that cause the 
difficulty in reaching the hospital. They are also the reasons behind 
the preference of the patients being hospitalized, rather than being 
outpatients. Thus, in Australia, in many studies that were done in 
order to evaluate the difference in hospitalization rates between 
the rural populations and city populations, it was found that in the 
rural areas, there were less hospitalized COPD patients (26). It is 

thought that the reason why the diagnosis frequency of COPD is 
high is because of the Black Sea Region has the highest rate of the 
population over the age of 65, which is 12.8% (15). This region 
has a high rate of precipitation and humidity and has a large area of 
forestation that affects the number of pollens, and we recommend 
carrying out further studies to investigate this issue. Humidity and 
high temperatures are directly related to the worsening of symptoms 
in COPD patients whereas high humidity and low temperatures are 
shown to increase the risk of developing COPD (27).
The lowest percentage of prevalence of hospitalization is in the 
Marmara Region (0.34%). Even though the most populated region in 
Turkey is Marmara (28), the hospital bed number per 10,000 people is 
relatively lower than most of the regions (15). Therefore, we believe 
that one of the reasons for the low prevalence of hospitalization in 
Marmara is because of the insufficient number of beds.
The lowest percentage of outpatient admissions is in the Southeast 
Anatolian Region (1.44%). The lowest percentage of a population 
over the age of 65 is in the Southeastern Anatolian region, with 
4.7% (15). This value is thought to be the reason for the fall in 
the values of COPD prevalence. Average temperatures are related 
to hospitalization numbers independently and closely (29). In the 
Southeastern Anatolia Region, we believe that factors such as the 
warm climate and effective air conditioning in indoor areas reduce 
the risks of infections; also, the sparse vegetation cover and the 
short lifespan of the plants contribute to the control of the disease.
When the distribution of the outpatient admissions is evaluated 
based on their cities, the prevalence is between 0.54 and 10.02%, 
while the prevalence of hospitalization values is between 0.16 and 
1.73%. We believe that the difference between the values is caused 
by the average number of patients per physician, hospital bed 
number, health literacy, sociocultural factors, the importance given 
to the preventive healthcare services, the consistency and prevalence 
of the healthcare services at home, and the differences between 
reaching the healthcare services. In the guidelines, it is mentioned 
that the medical treatments of COPD should have a symptomatic 
approach and the essential aim is to reduce the symptoms of the 
disease and the future risks of the disease. Also, it is mentioned that 
with proper medical treatment, the frequency of exacerbations and 
the severity of illness will be reduced; health situation and exercise 
tolerance will progress. A good COPD treatment is composed of 
pharmacological and nonpharmacological approaches. Education 
of the patients, reducing the environmental risk factors or removing 
them, quitting smoking, pulmonary rehabilitation, and physical 
activity are few of the nonpharmacological approaches that can be 
carried out (5,6,30-33). The prevalence values based on cities and 
regions in our study show that the treatment of COPD, which aims 
to treat the symptomatic aspects, is mainly done pharmacologically, 
without considering the use of the nonpharmacological approaches. 
In light of these findings, ministries should change their policies to 
be more directed towards the nonpharmacological treatments.
Our study is designed on the basis of only hospital admissions of 
COPD patients. The database of admissions for the primary based 
healthcare services (family practice) is not included in the study 
and this can be considered as a limitation in this study.
In addition to the overall morbidity data, regional and provincial 
differences were determined in our study. It was thought that this 
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data would be a guide for the analytical work. Morbidity being 
high in the males, which is a higher risk group, shows that the 
fight against tobacco products should be continued with the 
utmost effort and health literacy should be a priority. The high 
rates of hospitalization show that the outpatient admissions 
should be increased and “Home Healthcare Services” should play 
a more active role. The difference in the distribution in different 
geographical regions should be further investigated through 
analytical studies.

Conflict of Interest: No conflict of interest was declared by the authors.

Financial Disclosure: No financial disclosure was declared by the authors. 

REFERENCES

1. Lopez AD, Shibuya K, Rao C, Mathers CD, Hansell AL, Held LS. Chronic obstructive 
pulmonary disease: current burden and future projections. Eur Respir J2006;27:397-
412.

2. Mathers CD, Loncar D. Projections of global mortality and burden of disease from 
2002 to 2030. PLoS Med2006;3:442.

3. López-Campos   JL,   Tan   W,   Soriano   JB.   Global burden of   COPD.Respirology. 
2016;21:14-23.

4. Chapman KR, Mannino DM, Soriano JB, Vermeire PA, Buist AS, Thun MJ, et 
al. Epidemiology and cost of chronic obstructive pulmonary disease. Eur Respir 
J2006;27:188-207.

5. Global Strategy for The Diagnosis, Management, And Prevention of Chronic 
Obstructive Pulmonary Disease (2016 Report), Global Initiative for Chronic 
Obstructive Lung Disease (GOLD),2019.

6. Kronik Obstrüktif Akciğer Hastalığı (KOAH) Koruma, Tanı ve Tedavi Raporu, Türk 
Toraks Derneği KOAH Çalışma Grubu; 2014.

7. Rennard S, Decramer M, Calverley PM, Pride NB, Soriano JB, Vermeire PA, et al. 
Impact of COPD in North America and Europe in 2000: subjects’ perspective of 
Confronting COPD International Survey. Eur Respir J 2002;20:799-805.

8. Viegi G, Scognamiglio A, Baldacci S, Pistelli F, Carrozzi L. Epidemiology of chronic 
obstructive pulmonary disease (COPD). Respiration 2001;68:4-19.

9. Türkiye Kronik Hava Yolu Hastalıkları Önleme ve Kontrol Programı (2014-2017), 
T.C. Sağlık Bakanlığı Türkiye Halk Sağlığı Kurumu, Sağlık Bakanlığı Yayın No:947, 
Ankara; 2014.

10. Türkiye Hastalık Yükü Çalışması 2004, T.C. Sağlık Bakanlığı, Refik Saydam 
Hıfzıssıhha Merkezi Başkanlığı, Hıfzıssıhha Mektebi Müdürlüğü, Sağlık Bakanlığı 
Yayın No: 701, Ankara, 2006.

11. http://www.tuik.gov.tr/PreTablo.do?alt_id=1059
12. Souliotis K, Kani C, Papageorgiou M, Lionis D, Gourgoulianis K. Using Big Data to 

Assess Prescribing Patterns in Greece: The Case of Chronic Obstructive Pulmonary 
Disease. PLoS One 2016;11:e0154960.

13. Johansson G, Mushnikov V, Bäckström T, Engström A, Khalid JM, Wall J, et al. 
Exacerbations and health care resource utilization among COPD patients in a Swedish 
registry-based nation-wide study. BMC Pulm Med 2018;18:17.

14. LamprechtB,McBurnieMA,VollmerWM,Gudmundsson G, Welte T, Nizankowska-
Mogilnicka E, etal.COPD in never smokers: results from the population-based burden 
of obstructive lung disease study. Chest 2011;139:752-63.

15. Türkiye’de Tütün Kullanım Oranları, TürkiyeSağlıkAraştırması, 2016, Türkiye 
İstatistik Kurumu Haber Bülteni, Sayı: 24573, 31 Mayıs2017.

16. SağlıkİstatistikleriYıllığı 2016, TC Sağlık Bakanlığı Sağlık Araştırmaları Genel 
Müdürlüğü, Ankara; 2017.

17. Mannino DM, Homa DM, Akinbami LJ, Ford ES, Redd SC. Chronic obstructive 
pulmonary disease surveillance--the United States, 1971-2000. MMWR 
SurveillSumm. 2002;51:1-16.

18. Ford ES,Croft JB,Mannino DM,Wheaton  AG, Zhang X, Giles WH.COPD 
surveillance--United States,1999-2011. Chest 2013;144:284-305.

19. Baty F, Putora PM, Isenring B, Blum T, Brutsche M. Comorbidities and burden of 
COPD: a population-based case-control study. PLoS One2013;8:e63285.

20. Jinjuvadia C, Jinjuvadia R, Mandapakala C, Durairajan N, Liangpunsakul S, Soubani 
AO. Trends in Outcomes, Financial Burden, and Mortality for Acute Exacerbation of 
Chronic Obstructive Pulmonary Disease (COPD) in the United States from 2002 to 
2010. COPD2017;14:72-9.

21. OECD/European Union. “Average length of stay in hospital”, in Health at a Glance: 
Europe 2018: State of Health in the EU Cycle, OECD Publishing, Paris/European 
Union,Brussels; 2018.

22. Harries TH, Thornton HV, Crichton S, Schofield P, Gilkes A, White PT. Length of stay 
of COPD hospital admissions between 2006 and 2010: a retrospective longitudinal 
study. Int J Chron Obstruct Pulmon Dis 2015;10:603-11.

23. Agboado G, Peters J, Donkin L. Factors influencing the length of hospital stay among 
patients resident in Blackpool admitted with COPD: a cross-sectional study. BMJ 
Open  2012:2.

24. Milne RJ, Beasley R. Hospital admissions for chronic obstructive pulmonary disease 
in New Zealand. N Z Med J 2015;128:23-35.

25. Terzano C, Colamesta V, Unit B, Romani S, Meneghini A, Volpe G, et al. Chronic 
obstructive pulmonary disease (COPD) exacerbation: impact of comorbidities on 
length and costs during hospitalization. Eur Rev Med Pharmacol Sci 2017;21:3680-9.

26. Terry DR, Nguyen H, Kim JA, Islam MR. Factors contributing to COPD 
hospitalisations from 2010 to 2015: Variation among rural and metropolitan 
Australians. Clin Respir J 2019;13:306-13.

27. Mu Z, Chen PL, Geng FH, Ren L, Gu WC, Ma JY, et al. Synergistic effects of temperature 
and humidity on the symptoms of COPD patients. Int J Biometeorol2017;61:1919-25.

28. https://biruni.tuik.gov.tr/bolgeselistatistik/tabloOlustur.do#
29. Almagro P, Hernandez C, Martinez-Cambor P, Tresserras R, Escarrabill J. Seasonality, 

ambient temperatures and hospitalizations for acute exacerbation of COPD: a 
population-based study in a metropolitan area. Int J Chron Obstruct Pulmon Dis. 
2015;10:899-908.

30. National Institutes of Health. National Heart, Lung and Blood Institute. Morbidity and 
Mortality: 2009 Chart Book on Cardiovascular, Lung and Blood Diseases,2009.

31. Sullivan SD, Strassels S, Smith DH. Characterization of the incidence and cost of 
COPD in the US. Eur Respir J 1996;9:421.

32. Strassels SA, Smith DH, Sullivan SD, Mahajan PS. The Costs of Treating COPD in 
the United States. Chest2001;119:344-52.

33. Sullivan SD, Ramsey SD, Lee TA. The Economic Burden of COPD. Chest 2000;117 
(2 Suppl):5-9.

162 Türkkanı et al. The Geographical Distribution of Morbidity Caused by COPD in Turkey: COPDTURKEY-2


