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Aim: Our study aimed to determine the demographic factors affecting the hospital costs of patients with COPD
exacerbation.

Methods: The study was retrospectively conducted on patients, who presented to the Department of Emergency
Medicine of Abant Izzet Baysal University with the complaints of COPD exacerbation between 01.06.2016 - 30.06.2017. The
correlation between age, gender, occupations, places of residence, levels of education, history of smoking, methods of
heating, comorbidities, times of application, symptoms, vital findings and findings of physical examination, blood gas results,
frequency of admission to emergency department, frequency of hospitalization, emergency department outcomes of all
patients and the cost was analyzed.

Results: The median age of the patients was 73 years, and 76.8% of them were male. The median cost of the patients
was TRY 136.8. There was no correlation between the cost and gender, employment status, place of residence, level of
education, duration of smoking, type of medicines used at home, and method of heating (p>0.05). The costs of the patients
who were admitted in the spring months were significantly lower compared to those who were admitted in other seasons
(p>0.05). It was found that the cost was not increased by the presence of comorbidities, HT, CHF, and DM (p>0.05). It was
found that the cost increased significantly as the general condition worsened (p>0.05). It was determined that the cost was
positively correlated with respiratory rate and negatively correlated with DKS (p>0.05). The cost was found to be significantly
higher in patients with extrapulmonary examination findings (p>0.05). HCO3 and cost were found to be negatively correlated
(p<0.05). No correlation was found between the cost and the frequency of admission to emergency department and
hospitalization of the patients (p>0.05). The costs of the patients, who were admitted to intensive care or ward, were
significantly higher (p>0.05).

Conclusion: The cost is affected by a number of factors in patients admitted due to COPD exacerbation, the most
important factor affecting the cost is patient's clinic. Poor patient clinic determines both the treatment to be provided in the
emergency department and the status of hospitalization.
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Pestome

AHAJNN3 KNMUHNYECKUX, AEMOIrPA®UHECKUNX XAPAKTEPUCTHUK
N AKOHOMUNYECKUX 3ATPAT Y BOJIbHbLIX C OBOCTPEHMEM
XObJ, rOCNMUTAJIIM3UPOBAHHbLIX B OTAENEHUE
HEOTNOXXHOM MEAULIUHDI

flkyn Kanel, Ixxemuns KaBangxbi2, Tamep Yonak1,
Kaan Yenuk!, Benua 0310k TekTeH!

! Bony AGaHT U33eT Bancan yHuBepcuteT, MeAULUHCKUIN (paKynbTeT, OTAeNIeHMe HeOTIIOXKHOW MOMOLLM,
r. AHkapa, Typuus;
2 Yye6HO-uccnepoBatenbckasa 6onbHuua SB Digkapi Yildirim Beyazit, otaeneHne HeOTNOXHOW NOMOLLM,
r. AHkapa, Typuus.

Llenbto Hawero uccnenosaHus 6bino onpegeneHne gemorpadmyeckux hakTtopos, BIMSAIOLLMX Ha BOMbHUYHBIE pacxodb!
Ha nauueHToB ¢ obocTpeHnem XOBJI.

Matepuanbl ¥ MeToAbl: PETPOCNEKTUBHOE WCCEfOBaHME NMPOBEAEHO HA BbIGOpKe M3 MaLMeHTOB, 0OpaTUBLUMXCS B
OTZeNeHNe HeoTNOXHOI MeauUMHbl YHuBepcuteTa AbaHT W33eT Baiican ¢ xanobamu Ha oboctpeHne XOBJ1 B nepumog ¢
01.06.2016 no 30.06.2017. Bbina npoaHanu3npoBaHa B3aMMOCBS3b MeXAy BO3pPacToM, MOMOM, npodeccueit, MecTom
NPOXMBaHUS, YPOBHEM 00pa3oBaHWs, aHAMHE30M KypeHus, cnocobamu OTOMMEHWSt KUMbsl, COMYTCTBYHOLMMM
3aboneBaHusiMK, BPEMEHEM M YacTOTON OOpaleHust 3a MOMOLLbH, CUMNTOMAaMW, XM3HEHHO BAXKHBIMM MOKa3aTensamu u
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pesynbTatamu uankanbHOro obcregoBaHms, pesynbTatamMi aHanuaa rasoB KpOBW, YacTOTOW rocmuTanu3aumii, ucxogamu
NeYeHns B OTAENEHUN HEOTNOXHOM NOMOLLY 1 CTOUMOCTBIO PACXOJ0B Ha NeYeHNe.

Pe3ynbTatbl: CpegHMin BO3PACT NaLMEHTOB cOCTaBNsAn 73 roga, 76,8% u3 Hux Gbinn mMyxunHamu. CpeaHss CTOMMOCTb
neyeHus nauueHToB coctasuna 136,8 Typeukux nup. He Bb1no HanaeHo Koppensaumm Mexay pacxogamu U nofoM, CTaTycom
3aHATOCTH, MECTOM XMTENbCTBA, YpOBHEM 00Opa30BaHusl, MPOJOMKUTENBHOCTBIO KypeHus, BuOaMW NEeKapcTB,
ncnonb3yeMbix oma, 1 cnocobom otonnenus xunbs (p> 0,05). 3atpaThl Ha NaUUEHTOB, MOCTYMMBLUKX B BECEHHWE MECALbI,
OblnK 3HAYMTENBHO HUKE MO CPABHEHMIO C MaLWeHTaMu, MOCTYNUBLIMMK B Apyrue ce3oHbl (p> 0,05). Beino yctaHoBneHo,
4TO CTOMMOCTb HE YBENMYMBanach u3-3a Hanuuus conyTcTaytowmx 3abonesanuit (A, XCH n C1 (p> 0,05)). Okasanock, 4to
CTOMMOCTb NTEYEHUS 3HAYNTENBHO YBENWUYMBANACh N0 Mepe yxyaLweHus obuero coctosHus (p> 0,05). Bbino ycraHoBneHo,
YTO CTOMMOCTb MOMOXUTENBHO KOPPENMpoBana ¢ 4acToToN AblxaHus W oTpuuaTenbHo koppenuposana ¢ DKS (p> 0,05).
CTonmMOCTb NeyeHmst Bbina 3HauMTENbHO BbIlLe Y NALMEHTOB, HYXAAKOLWMXCS B JononHUTENsHOM obcnegosaHum (p> 0,05).
Bbino obHapyxeHo, uto HCO3 1 cTOoMMOCTb NeYeHust UMerT oTpuuaTentHyto koppenaumio (p <0,05). Koppensuumn mexay
CTOMMOCTBIO W YaCTOTOM NOCTYNNEHUs B OTAENEHNE HEOTNOXHON MOMOLLM M FOCMUTanM3aLmMu naLuneHToB He YCTaHOBMEHO
(p> 0,05). 3atpatbl Ha nauueHTOB, KOTOPbIE OblMM NOMELLEHbI B OTAENEHWE peaHuMaLi UK nepeBefeHbl B OTAENEHNE,
Bbinu 3HauMTENBLHO Bhiwe (p> 0,05).

3akntoyeHune: Ha CTOMMOCTb NeYEHUs NaLWEHTOB, TOCMUTANM3MPOBaHHBIX B CBA3M ¢ 0bocTpeHnem XOBJ1, BnuseT psag
thakTopoB, Hambonee BaXHbIM (DAKTOPOM, BRMSIOLLMM Ha CTOMMOCTb, SBMSIETCS cuMmToMaTuka. [lnoxue nokasatenu y
MaLMEHTOB OMPEAEnsioT Kak JleYeHMe, KOTOPOE OKasblBAaeTCs B OTAENEHWM HEOTNIOXKHOM MOMOLLM, Tak UM cTaTyc
rocnuTanusaum.

Knroyeenie cnosa: obocmperue XOBJ1, cmoumocms, omoeneHue HeOMoKHOU NOMOWU.

Tyninpgeme

KIMUHUKANDBIK, AEMOIrPA®UANDbIK CUNTATTAMAJNAPAODbI TANOAY
XOHE W¥rblJ1 MEAULIMHA BONTIMIWLECIHE ©COA
ACKbIHYJIAPBIMEH XATKbI3bIJIFAH HAYKACTAPOAFbI
JKOHOMMUKAIDLIK WbIFbIHAAP

fAkyn Kanel, bxemuns Kasangxbi2, Tamep Yonak1,
Kaan Yenuk!, Benna 0310k TekTeH!

! Bony AbaHT U33eT Bancan yHusepcuteTi, MeguuuHa chakynbTeTi, TOTEHLIE XaFgannap 6enimi,
AHkapa, Typkus;
SB Digkapi Yildinm Beyazit OKbITy XaHe 3epTTey aypyxaHachl, Xeaen xapaem 6enimi, AHkapa, Typkus.

bisgiH 3epTTeyiMisgiH, MaKcaTbl - ©pKeHWeTiH cosbinMansl ©COA aypybiMeH ayblpaTbiH HayKacTapdblH, aypyxaHa
LWbIFbIHAAPbIHA SCep eTETiH AemorpaduanblK hakTopnapabl aHbIKTay.

Matepuanpap meH agictep: AbaH W33eT baiican yHueepcuTeTiHiH, xegen xopaem 6enivine ©COA-HbIH, epLyiHe
LaFbIMMEH XYriHreH HaykactapfblH, ynriciHe peTpocnekTusTi 3epTTey xyprisingi, 06.06.2016 - 30.06.2017 x. xacsl,
KbIHbICbI, KOCI0I, TYPFbIMbIKTLI Xepi, BiniM AeHredi, TeMeki Lwery Tapuxbl, yiiH XbIrbITy SAICTEPI, KaTap XypeTiH aypynap,
KOMeKKe KYTiHyAiH yakbiTel MeH xuiniri, Genrinepi, emipnik Genrinepi xaHe uaukanblk Tekcepy HaTWXenepi, Kaxra
KYPri3inreH Tangay HaTWxenepi, aypyxaHaFa xaTkblidy ko3dduumeHTTepi apacoiHgarbl 6ainaHbic TangaHgbl. Kegen
xapaem benimiHaeri emaey HaTKenepi XoHe eMaenyre KeTeTiH LWbIFbIHAAPp.

Hatnxenep: HaykacTapablH opTalla xacbl 73 XacTbl Kypaabl, onapgsiH 76,8%-bl ep agampap. Haykactapgbl
emaeyaiH opTawa KyHbl 136,8 Typik nupackiH Kypagbl. LLbiFbIHAAp MEH XbIHbIC, KYMbIC XaFAaibl, TYPFbIIbIKTbI XKepi, HiniM
AeHreli, Temeki WeryaiH y3aKTbifFbl, YAe KongaHbinatbiH Aopi-09pMeKTEp TYpPrepi XoHe XblnbITy aici apacbiHaa e3apa
BannaHbIc TabbinFaH xok (p> 0,05). Kektemri ainapga kabbingaHFaH HaykactapiblH WhiFbiHAapbl 6acka MayckbiMaapFa
KapaFaHga auTapnbiktaii TemeH Gongbl  (p> 0,05). Inecne aypynapgbiH  6onmyblHa  GannaHbICTbl  WbIFbIHLAP
XOFapblnamaraHbl aHblktangbl (AH, CHF xaHe DM (p> 0,05)). YKannbl xarganabiH, HalwapnayblHa bainaHbICTbl emaenyre
KeTeTiH LWbifbiHAap auTapnblktain ecti (p> 0,05). KyHbl ThiHbIC any XbinpgamiblfbiMeH oH, xaHe [KC-meH Tepic
koppensuusnasfad (p> 0,05) aHbiKTangbl. EMaey KyHbl KOCbIMILA TEKCepydi KaxeT eTeTiH HaykacTapda ensyip Kofapbl
Bongbl (p> 0,05). HCO3 xaHe emaey KyHbl Tepic koppensuusira ne bongsl (p <0.05). Xepen xapaem beniMiHe xaTkpl3y
MeH MauueHTTepdi aypyxaHara xaTkpldy Oaracbl MeH Jxwuiniri apacbiHga e3apa bainaHbic GonFaH ok (p> 0,05).
Peanumaups BenimiHe TyckeH Hemece GerniMre aybiCTbIpbiiFaH HayKacTapAblH WhIFbIHOAPbI €A8Yip xofapel bongsl (p>
0,05).

KopbITbiHAbI: COPD epLuyiHiH, cangapbiHaH aypyxaHara XaTKbl3bifiFaH HaykacTapabl eMaey WhiFbiHaapsiHa Gipkatap
thakTopnap acep eTefi, WhIFbIHAAPFa aCep eTETIH MaHbI3abl hakTop cumntomartonorust Gonbin Tabbinagsl. Haykactapabin,
Hawap Gangapbl Xenen xapaem benimiHge naiga bonaTtbliH emai fe, aypyxaHara xaTKbI3y XaFganblH Ja aHbIKTangb!.

Tytiindi ce3dep: ©COA epuly, WheirbiHOap, xeden xapdem benimi.

75



Original article

Science & Healthcare, 2020. (Vol. 22) 5

Bibliographic citation:

Kale Ya., Kavalci C., Golak T., Celik K., Tekten B.-O. An analysis of clinical, demographic characteristics and costs of
acute copd exacerbation patients admitted to our emergency department // Nauka i Zdravookhranenie [Science & Healthcare].

2020, (Vol.22) 5, pp. 74-83. doi 10.34689/SH.2020.22.5.007

Kane A., Kapanbum [Ix., Yonak T., Yenuk K., TekteH 5.-O. AHann3 KMHUYECKNX, eMorpadiecknx XapakTepucTuk u
3KOHOMMUYECKMX 3aTpaT Yy BonbHbIX ¢ 060CTPeHMeEM X001, rocnMTanu3npoBaHHbIX B OTAENEHWE HEOTNIOXHOM MeanLmHbl //
Hayka n 3opasooxpaHenue. 2020. 5(T.22). C. 74-83. doi 10.34689/SH.2020.22.5.007

Kane A1, Kasanbuu [Ix., Yonak T., Yenuk K., TekmeH b.-O. KnuHukanslk, femorpadusnbik cunattamanapabl Tangay
XoHe Wyfbin meauuuHa 6enimweciHe ©COA acKbiHynapbIMeH XaTKbI3blFaH HayKacTapAarbl 9KOHOMUKAIbIK LWbIFbIHAAP
Il Fbinbim xaHe [eHcaynblk cakTay. 2020. 5 (T.22). b. 74-83. doi 10.34689/SH.2020.22.5.007

Introduction

Chronic Obstructive Pulmonary Disease (COPD) is an
important health problem worldwide in terms of mortality
and morbidity [1]. Although COPD is a progressive and
irreversible disease with a slow course, it is of importance in
that it is preventable, with the possibility to cease the
progression [2]. COPD not only affects the individual in a
systematic manner, it also has physical, social and
emotional effects [3].

Chronic obstructive pulmonary disease leads to
significant  physiopathological ~ disorders.  Respiratory
distress, which is the most common symptom, causes
significant levels of exhaustion and sleep disorders in
individuals, and accordingly disturbances in daily life
activities and a poor quality of life are observed [4-6]. In the
course of time, social isolation develops in individuals with
COPD, along with a failure to meet their own needs and
falls occur during self-care [6, 7]. Furthermore, mental
disorders and agitation may occur due to the dyspnea and
low quality of life that individuals suffer from [8]. These
mental adversities can be observed not only in patients but
also in individuals bearing the role of caregiver [7].

Exacerbations of chronic obstructive pulmonary disease
are also a significant cause of COPD-related healthcare
expenses. Healthcare expenses frequently tend to increase
due to hospitalization. In a study conducted in the United
States of America, the cost of COPD-related
hospitalizations was predicted to be USD ($) 11.9 billion in
2006, with a median cost of hospitalization estimated to be
$ 9,545 [9]. In a study carried out in China, however,
exacerbations of COPD were also found to have high
polyclinic costs (10). COPD leads to direct health
expenditures of $ 256 million in the Netherlands and of $
179  milion in Sweden [11,12]. COPD-related
hospitalizations cause an annual cost of $ 6.1 billion in the
USA[13].

Our study aimed to determine the demographic factors
affecting the hospital costs of patients with COPD
exacerbation.

Materials and methods

Following the acquisition of the consent of the Ethics
Committee of Abant Izzet Baysal Univerity, our study was
retrospectively conducted on patients, who presented to the
Department of Emergency Medicine of The Abant lzzet
Baysal University with the complaints of COPD
exacerbation between 01.06.2016 - 30.06.2017.

The correlation between age, gender, occupations,
places of residence, levels of education, history of smoking,
methods of heating, comorbidities, times of application,
symptoms, vital findings and findings of physical
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examination, blood gas results, frequency of admission to
emergency department, frequency of hospitalization,
emergency department outcomes of all patients and the
cost was analyzed.

Patients who were not diagnosed with COPD despite
admitting to emergency department with the complaints of
dyspnealrespiratory distress, and patients whose file data
were not accessible were excluded from the study.

The software “SPSS for Windows 22" was used for the
analysis of the data. The Kolmogorov-Smirnov test was
employed to test the range of distribution of continuous
variables. Median and interquartile range (IQR) were used
to present quantitative data, and number of cases (n) and
percentile representation (%) were used to present
qualitative variables. The Chi-square test was employed to
analyze categorical data, whereas the continuous data were
analyzed using the Mann-Whitney U and Kruskal-Wallis
tests. The correlation between the cost and variables was
evaluated using the Spearman’s correlation test. The
results were evaluated at a confidence interval of 95% and
significance at the level of p<0.05.

Results

The study included 401 patients diagnosed with COPD
between the predetermined dates. The median cost of the
patients was TRY 136.8 (IQR: TRY 93), with the lowest cost
of TRY 21 and the highest cost of TRY 566. The median
age of the patients was 73 (IQR: 14) years. No statistically
significant correlation was found between age and cost (r=-
0.018, p=0.33). Of the patients, 308 were male (76.8%) and
93 were female (23.2%). The median cost of male patients
was found as TRY 138.4 (IQR: TRY 90), and of female
patients as TRY 124.6 (IQR: TRY 107). Even though male
patients had a high cost, it was not statistically significant
difference (p>0.05).

The median cost of 111 patients, who were actively
working, was found as TRY 143.5 (IQR: TRY 100), the
median cost of the unemployed/retirees was found to be
TRY 1264 (IQR: TRY 83), and the median cost of
housewives was determined as TRY 128 (IQR: TRY 109).
Even though active workers had a high cost, it was not
statistically significant difference (p>0.05).

No statistically significant difference was found between
the place of residence and cost (p>0.05).

The median cost of the illiterate individuals was TRY
108.6 (IQR: TRY 110) (Table 1). No statistically significant
difference was found between the level of education and
cost (p>0.05).

No statistically significant difference was found between
the duration of smoking and cost (p>0.05) (Table1).
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Table 1.
Characteristics of patients demographic.
Variable n (%) Cost [median (IQR)] | P value
Male 308 (76.8%) 138.4 (90)
Gender p>0.05
Female 93 (23.2%) 124.6 (107)
Employed 140 (32.4) 143.5 (100)
Status of employment Retiree 196 (48.9) 126.4 (83) p>0.05
Housewife 75(18.7) 128 (109)
City Center 124 (30.9%) 137.1 (94)
Place of residence District center 95 (23.7%) 138.7 (80) p>0.05
Village 182 (45.2%) 131.7 (102)
llliterate 34 (8.5) 108.6 (110)
Literate 169 (42.1) 137.7 (93)
Educational background Primary school 68 (17.0) 133 (105) p>0.05
Secondary school 139.5 (82) 139.5 (82)
High school 17 (4.2) 159 (53)
Non-smoker 124 (30.9%) 144.5 (100.2)
0-10 years 3(0.7) 159.0 (91.2)
. 11-20 years 45(11.2) 139.6 (67.0)
Smoking (years)
21-30 years 108 (26.9) 113.2(75.9) p>0.05
31-40 years 94 (23.4) 135.2 (105.0)
Over 41 years 27 (6.7) 156.6 (191.5)
. Natural gas/central heating 135 (33.7) 138.7 (95)
Method of heating p>0.05
Wood/coal 266 (66.3) 134.1(92)
Spring 103 (25.7) 143.5 (90)
Summer 75(18.7) 154.6 (102)
Season p<0.05
Autumn 84 (20.9) 109.9 (84)
Winter 139 (34.7) 131.7 (96)
Yes 285 156.5 (107)
EP examination finding p<0.05
No 126 126.3 (TRY 81.3)
Hospitalization 97 (24.2) 182.3 (168)
Discharged 252 (62.8) 128.1 (82)
Patient outcome Intensive care 41(10.2) 202.6 (165) p<0.05
Exitus 3(0.7) 14 (3.2)
Refusal of treatment 8 (2.0) 13 (7)

Of the patients, 135 (33.7%) were found to be using
natural gas or central heating, while 266 (66.3%) used
wood or coal as a method of heating. The median cost of
those using natural gas or central heating for heating
purposes was found to be TRY 138.7 (IQR: TRY 95), while
the median cost of those using wood or coal was found as
TRY 134.1 (IQR: TRY 92). No statistically significant
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difference was found between the method of heating and
cost (p>0.05). Of the patients in our study, 334 (83.1%)
were found to have at least one comorbidity, except for
COPD (Table 2). While a higher cost was found in patients
with HT, CHF and DM (p>0.05), no differences could be
found in terms of cost in CAD, CKF, CVA and other
comorbidities (p>0.05) (Table 2).
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Table 2.
Correlation between non-COPD comorbidity pathologies of patients and cost
Yes/No Yes No p
N (%) Median (IQR) Median (IQR)

Comorbidities 334/67 138.6 (97) 100 (87) 0.001
HT 2791121 138.5 (97) 125.4 (83) 0.022
CAD 143/258 137 (103) 133.9 (88) 0.689
CHF 129/272 167.6 (106) 1225 (78) <0.001
DM 105/296 144.5 (92) 130.5 (95) 0.023
CKF 14/387 1435 (72) 135.1(93) 0.084
CVA 8/394 172 (46) 135.1 (93) 0.185
OTHER 18/383 136.8 (93) 131.9 (105) 0.717

HT: Hypertension, CAD:Coronary artery disease, CHF: Congestive heart disease, DM:Diabetes mellitus, CKF:Cronic Kidney

failure, CVA:Cerebrovasculer disease

The median cost of patients admitted in the summer
months was TRY 154.6 (IQR: TRY 102), and the median
cost of patients admitted in the fall months was TRY 109.9
(IQR: TRY 84). The costs of patients admitted in the spring
months were significantly lower, compared to those
admitted in other seasons (p>0.05) (Table 1).

Of the patients included in our study, 397 (99.0%) were
admitted with dyspnea, 186 (46.4%) with cough/phlegm,
114 (28.4%) with fever, 83 (20.7%) with fatigue, 47 (11.7%)
with chest pain, 22 (5.5%) with malnutrition, 20 (5%) with
nausea/vomiting, 18 (4.5%) with headache, 9 (2.2%) with
dizziness, 4 (1.0%) with blood in phlegm, and 3 (0.8%) with
other complaints. No statistically significant difference was
found between symptom type and cost (p>0.05).

Of the patients, 126 (31.4%) were found to have
extrapulmonary examination findings. The median cost was
found as TRY 156.6 (IQR: TRY 107) in the patients who
were determined to have additional examination findings,
and as TRY 126.3 (IQR: TRY 81.3) in those who did not
have any. The cost was found to be significantly higher in
patients with examination findings (p>0.05).

No correlation was found between the cost and the
systolic blood pressure, diastolic blood pressure, pulse rate,
saturation and fever of the patients (r=-0.032, 0.026, 0.057,
-0.096, 0.091, p>0.05), whereas it was determined that the
cost was positively correlated with respiratory rate, and
negatively correlated with GCS (r=0.242, -0.232, p<0.05)

While no correlation was found between the levels of
pH, PO2, PCO2 and lactate of the patients included in our
study and the cost (r=-0.006, 0.025, -0.095, -0.020, p>0.05),
HCO3 was found to be negatively correlated with cost (r=-
0.189, p>0.05).

Correlation of blood gas results of patients with
cost.

The frequency of admission of the patients was not
found to be correlated with cost (p>0.05). The frequency of
hospitalization of the patients was not found to be
correlated with cost (p>0.05).

In our study, the median cost of discharged patients
was found as TRY 128.1 (IQR: TRY 82), the median cost of
patients admitted to ward as TRY 182.3 (IQR: TRY 168),
the median cost of patients admitted to intensive care as
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TRY 202.6 (IQR: TRY 165), the median cost of died
patients in the emergency department as TRY 143.2, and
the median cost of patients refused treatment was found as
TRY 137 (IQR: TRY 90). The costs of the patients, who
were admitted to intensive care or ward, were significantly
higher (p>0.05)

Discussion

Chronic obstructive pulmonary disease is a global
health problem in the entire world with an ever-increasing
importance, particularly in developing countries [15]. With
high rates of mortality and morbidity, COPD may also cause
long-term  and  frequent  hospitalizations  [15].
Pharmacological and non-pharmacological treatment
methods, which vary particularly among developed
countries, are the most important factors affecting the
increasing cost of care [16]. Patient follow-ups and
treatments, patients frequently admitting to hospitals due to
exacerbation, long-term hospitalizations, and the use of
multiple drugs to relieve symptoms lead to an increase in
the costs of care of COPD patients [17,18].

In a study by Haclevliyagil et al., the median COPD-
related hospital cost was found to be TRY 1,336.23 in total
[19]. Hilleman et al. found the costs of hospitalization for
COPD patients in mild, moderate and acute stages as $
680, $ 2.658 and $ 6.770, respectively [20]. In their study,
Varol et al. reported the cost of medication per exacerbation
as TRY 526.55 [21]. In an article investigating the acute
exacerbation of COPD and cost, Yildirnm et al. found the
total median cost per patient as TRY 1.064 [22]. In a review
conducted by Toy et al. including 11 studies, the cost of
exacerbation of COPD was reported to be varying between
$ 88 and $ 7.757 [23]. In our study, the median cost of
patients hospitalized for COPD was found as TRY 136.8.
We are of the opinion that the different costs reported in the
studies are related to the total days of hospitalization of
patient groups in relevant studies, whether they took
antibiotics during the hospitalization period, and whether
there were any additional examinations and treatments
performed.

In their study, Yildirim et al. reported that the mean age
of patients was 70 years and that the age factor did not
affect the increase in the total cost [22]. Ulubay reported
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that patients were over the age of 45 and that no
statistically significant correlation could be found upon the
analysis of the correlation between the ages of patients and
the total cost [24]. In their study, Inal et al. found the mean
age of the patients as 68.2, detecting no statistically
significant difference with regard to cost [25]. In our study,
the median age of the patients was 73 years, and no
correlations could be found between age and cost in line
with the literature. As is seen in the relevant studies, our
study might not have yielded any correlation between age
and cost as nearly all of the patients were of advanced ages
and had similar clinical characteristics.

In their study, Yildirim et al. emphasized that 77 out of
the 99 patients participated in the study (77.8%) were male
and that gender did not have an effect on cost [22]. In their
study, Emre et al. reported that 91.3% of patients were
male and that gender had no effect on cost [26]. In a study
conducted in our country by Tanriverdi, no differences could
be found in regard to gender in terms of inpatient treatment
for acute exacerbation of COPD [27]. Ulubay reported that
there were no differences between the hospitalization of
male and female patient in respect of their effects on the
cost [24]. In our study, similar to studies in the literature, it
was found that the vast majority of the COPD patients were
male and that the gender factor and cost were not
correlated. Today, even though the male gender constitutes
the vast majority of the group of COPD patients, we are of
the opinion that female patients will catch up males in the
upcoming years due to an increase in smoking in favor of
women, along with the use of biomass, and the use of wood
and coal. We believe that gender has no effect on cost as
the risk factors such as infection and treatments given are
similar for both genders.

Yildirim et al. analyzed the health insurances of patients
as required by their jobs, and the effects of this on cost, and
reported that the social securities of patients had no
increasing effect on cost [22]. In our study, it was
determined that the majority of patients hospitalized for
exacerbation of COPD were in the retiree group, whereas
those working actively were found to have high costs,
though it was statistically insignificant. We believe that
retired patients are admitted to emergency services more
frequently due to the fact that COPD patients are of
advanced age, face long-term environmental/occupational
exposure, and are in contact with cigarette more. We are of
the opinion that those working actively are not admitted until
their general condition worsens and that they are
hospitalized more frequently when they are admitted,
leading to an increase in costs.

Studies in the literature found no correlation between
the place of residence of patients and cost. In a study by
Demirtas et al., the rate of COPD was reported to be higher
in women living in rural areas compared to women living in
urban areas. In this study, COPD and smoking were found
to be correlated in women living in urban areas, while no
correlation could be found between COPD and smoking in
women living in rural areas [28]. Yakisan et al. reported that
COPD patients had a higher rate of settlement in rural
areas/villages [29]. In our study, it was found that the
admitted patients mostly lived in villages, while no
correlation was found between the place of residence and
cost. Even though it is believed that the exacerbation of
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COPD is increased by the use of biomass, exposure to
dust, smoke and smell, living in moldy and humid settings,
and exposure to herbicides, insecticides and agricultural
pesticides, which is caused by living in villages, we are of
the opinion that the groups living in urban areas experience
exacerbations due to similar reasons, such as the use of
wood-burning and coal-burning stoves, and the increase in
air pollution due to exhaust gases. The groups admitted for
similar predisposing factors might have caused the costs to
be found similar.

Some studies have shown that individuals with low
income and no education have even worse health
outcomes [30, 31]. In their study, Yakisan et al. investigated
the levels of education of female COPD patients and found
a low literacy rate in the patient group [29]. Of the patients
participated in the study by Okutan et al., 60.8% were
reported to be secondary school graduates [32]. Kartaloglu
et al. determined the level of education as 38% for
secondary school and above in COPD patients [33]. In our
study, it was determined that the patients were mostly
primary school graduates and that there was no correlation
between the level of education and cost. High levels of
education, patients taking good care of themselves, taking
medications regularly and attending to regular doctor follow-
ups increase the awareness; nevertheless, we are of the
opinion that admissions cannot be fully prevented even
though climate conditions, socioeconomic levels, smoking
or remaining in a place where others are smoking, and
occupational exposures could reduce the frequency of
admissions by patients for the exacerbation of COPD. Even
though educated patients attempt to pull through the
exacerbations at home after it occurs, we believe that the
treatments provided are similar to costs in the hospital if the
situation cannot be solved, and therefore, it does not
change the patient cost per admission. This might not have
changed the treatments at admission, even though it
changed the annual cost.

In their study, Hacievliyagil et al. reported that smoker
COPD patients, who were hospitalized for treatment, had
higher costs compared to those who did not smoke [19].
The thesis written by Ulubay analyzed the correlation
between the amount of cigarettes smoked by patients (in
packs-year) and costs of hospitalization, and no statistically
significant correlation could be found [24]. Furthermore,
smoking was reported to be increasing costs through other
comorbidities [34, 35]. In our study, it was determined that a
higher rate of patients smoked (69.9%) and that the
duration of smoking and costs were not correlated. Studies
in the literature have found different results. The
relationship between smoking and COPD is unclear. It is
known that continuing smoking COPD patients further
destroy the lungs that have already been ravaged, therefore
increasing the susceptibility to infection. We believe that this
could lead to an increase in costs as it may tend to increase
the use of antibiotics, the frequency and duration of
hospitalization, and the methods and numbers of treatment.
Nevertheless, cost might have remained the same following
the exacerbation as the treatment protocols were similar.

Although not a single article could be found in the
literature studies that compared the correlation between the
method of heating and cost. In our study, it was determined
that the patients mainly used wood or coal (66.3%) for
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heating and that there was no correlation between the
method of heating and cost of COPD. Methods of heating can
be associated more with individuals' places of residence. We
are of the opinion that those living in cities also use wood and
coal, but those living in villages are more exposed to the
smoke of wood, coal and cow dung, which in turn increases
the prevalence of COPD exacerbations, and that the cost per
exacerbation remains the same even though the annual cost
per capita changes as the severity of exacerbation and
duration/method of treatment determine the cost, instead of
factors that lead to COPD.

In a study conducted by Yildirim et al., comorbidity had
no effect on total cost [22]. In their study, Emre et al.
reported that the total costs of cases significantly increased
in the presence of comorbidities. They also reported that
the length of hospital stay and total costs of healthcare
increased in line with the increase in the number of
comorbidities [26]. In the thesis written by Ulubay, the
effects of comorbidities on the cost were analyzed, and
those with no comorbidities were compared with those who
had only one comorbidity and with those with multiple
comorbidities, and no statistically significant difference
could be found [24]. In a study by Chen et al., a significant
correlation was found between the hospital costs and cor
pulmonale, respiratory failure, and hypertension. [10]
Similar to the literature, our study found that 83.3% of the
patients had comorbidites and the most common
comorbidities were HT (69.6%) and CAD (35.7%). The
presence of comorbidities, HT, CHF and DM was found to
be increasing cost. We are of the opinion that the risk of
comorbidities is increased by our population consisting of
elderly, the presence of HT, CHF and DM causes the
patients to be admitted to hospitals more while increasing
the frequency of demands for consultation, the types and
numbers of the drugs given, and that the drugs prescribed
increase the adverse effect-drug interaction, the number
and frequency of examinations and treatments, and the
length of hospital stay, therefore increasing the cost.

No studies could be found in the literature that
compared the period of admission with cost. On the other
hand, exacerbations of COPD peak during the winter
months, when the circulation of viruses is maximum in the
society, therefore exacerbations cause a seasonal increase
in the number of hospitalizations and outpatient treatments
[36]. In their study, Karlikaya et al. reported that the
frequency of admissions related to COPD exacerbations
peaked in the autumn and winter months [37]. In our study,
it was found that the patients were admitted to the
emergency department mostly in the winter months
(34.7%), while the cost was lowest during the autumn
months. It can be speculated that the frequency of
admissions tends to increase in the winter months due to
reasons such as microbial factors and air pollution that
increase in the winter months. The fundamental reason of
the correlation between seasons and cost could be the fact
that the pneumonia accompanying COPD in the winter
months is viral, while the factor is mostly bacterial in
patients who develop exacerbations in the summer and
spring. Furthermore, the increasing air pollution in the
winter months might have led the patients to remain
hospitalized longer as they did not relieve in the emergency
department.
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Some studies have shown that the COPD symptoms
increase the cost of care [38-40]. Patients use spirometers
and bronchodilator drugs in order to relieve the symptoms
of dyspnea, cough and phlegm, and the studies have
shown that such practices increase the patient cost [38-40].
In our study, it was determined that the patients were
admitted with the complaints of dyspnea (98.6%) and
cough/phlegm (45%), although no correlation could be
found between symptoms and cost. The frequency of
symptoms was similar to the literature. The fundamental
reason why symptoms were not correlated with cost could
be caused by the the fact that each patient had symptoms
and patients had multiple symptoms, although the
symptoms were different.

In chronic obstructive pulmonary disease, there is a
weak correlation between the clinical findings of patients
and airway obstruction, and that the physical examination
and vital parameters can be normal in patients who have a
clinically poor condition. In a study by Deveci et al., it was
found that the baseline respiratory rates of COPD patients
increased [41]. In their study, Yildinm et al. emphasized
that the use of NIMV did not change the cost, [22] while
Ulubay et al. reported that the cost of patients with poor
general condition, who were admitted to intensive care
units, was higher than those hospitalized in wards [24].
Chen et al. reported that the level of FEV1 was negatively
correlated with cost [10]. There are also other studies
suggesting that the level of FEV1 shows the clinic of the
patient, but it is not correlated with cost [27,42]. In our
study, it was determined that the vital parameters were
generally within the normal range, the cost tended to
increase as the general condition worsened, and the cost
was positively correlated with the respiratory rate and
negatively correlated with GCS. We are of the opinion that
with these results in our study, good vital findings and
general conditions of the majority of the patients shortened
the duration of examination and treatment, decreased the
frequency of consultation, the requirement for mechanical
ventilators, the use of antibiotics, and as a result, led to low
costs in the patients. Furthermore, elderly patients
sometimes do not exhibit all of the expected symptoms, and
the response to treatment may not be as expected. This
may increase the number and type of antibiotics, along with
the support given to the patients, and we think that this may
lead to an increase in cost. We believe that a poor general
condition and a low GCS could lead to poor condition for
the patient, causing impairments in vital findings, increasing
the length of hospital stay and the use of antibiotics, while
causing the orders for consultation, examination, and the
type and number of treatment to increase, therefore paving
the way to an increase in the costs.

No studies could be found in the literature that analyzed
the correlation between additional examination findings and
costs. Of the patients included in our study, 31.4% were
found to have extrapulmonary examination findings, and the
costs of these patients were significantly high. We believe
that extrapulmonary physical examination findings point out
the presence of other pathologies accompanying COPD at
advanced stages. We believe that costs increase due to the
fact that additional examinations are ordered in order to
evaluate the additional pathologies of these patients during
their emergency department screening, more drugs and
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materials are used to relieve the patients with COPD, and
due to the presence of additional pathologies and longer
hospitalization of patients with COPD.

No studies could be found in the literature that show the
effects of the blood gas results on cost. In our study, the
median values of pH, pO2, pCO2 and lactate of the patients
included in our study were within the normal range, and no
correlation could be found between the pH, pO2, pCO2 and
lactate values and cost. The HCOs value was found to be
negatively correlated with cost. The fact that the blood gas
values were normal or nearly normal could be associated
with the fact that the patients generally had a good
condition. Nevertheless, even though COPD is expected to
cause acidosis due to an increase in CO, it should be kept
in mind that pCO2 could reduce in cases of tachypnea-
related hyperventilation. Therefore, the pH, pO2, pCO2
values might be not correlated with cost. The HCO3 value
can be correlated with renal compensation, and excessive
HCOs with even higher acidosis of the lungs. Moreover, this
could be interpreted as a predictor of comorbidity and/or
metabolism. Thus, the HCOs; value may be closely
correlated with the cost in relation to the poor condition of
the patients.

Patients use spirometers and bronchodilator drugs in
order to relieve the symptoms of dyspnea, cough, and
phlegm. The studies have shown that such practices
increase the patient cost [39]. In their study, Ozkaya et al.
reported that 53.5% of the inpatient treatment cost of COPD
patients was associated with the drugs used. In the same
study, they reported that that 53.5% of the inpatient
treatment cost of COPD patients was associated with the
drugs used [43]. In their study, Yildirim et al. reported that
82 (82.8%) of patients received antibiotics treatment in
addition to exacerbation treatment, while 17 (17.2%) did not
receive antibiotic treatment. The two groups were compared
in terms of cost, and the use of antibiotics was found to be
an independent factor that increased the total cost [22].
Varol et al. found that the cost per patient was higher in the
group using antibiotics compared to the group that did not
[21]. Holland et al. evaluated the cost and effectiveness of
home-based pulmonary rehabilitation of COPD patients,
gave home exercises to 166 patients for eight weeks,
provided them with phone-based consultation, and as a
result of the study, they found that the home-based
pulmonary rehabilitation was cost-effective [44]. Haesum et
al. analyzed the cost-effectiveness of the Telehomecare,
Chronic Patients and the Integrated Healthcare System
(TELEKAT) project in Denmark, which was created to
monitor the home-based rehabilitative activities of acute
and very acute COPD patients to protect them from the
disease and to reduce the frequency of admission to
hospitals, and they found that this program was more cost-
effective for COPD patients [45]. Of the patients in our
study, 94.8% were found to have received treatments for
COPD and these treatments did not change the hospital
costs. The literature studies calculate the patient cost and
total cost. According to studies, home-based treatment and
rehabilitative practices reduce the total cost of the patient.
Since our study calculated the hospital cost, we are of the
opinion that it did not change cost. We are of the opinion
that the total cost is increased by the fact that COPD

81

patients use numerous drugs and take antibiotics at home
and in the hospital during the exacerbation period.

In our study, no correlation could be found between the
frequency of hospitalization and cost. Even though the
increase in the frequency of admission and/or
hospitalization led to an increase in costs, the fact that each
admission was separately analyzed in our study and this
process started all over again for each admission could
have led to no correlation between the frequency of
admission and/or hospitalization and cost.

Sullivan et al. found that the hospitalization and
emergency admission costs of COPD patients constituted
72.8% of healthcare expenditures for COPD [46]. Toy et al.
reported that the rates of hospitalization for the
exacerbation of COPD varied between 38% and 93% and
that these had the major share in terms of COPD-related
costs [23]. As for the costs of hospitalization, however, the
cost of hospitalization due to the exacerbation of COPD
was found to be approximately 2.7 times more than the
hospitalizations for any reason [47]. In a study by Ely et al.,
44 COPD patients who were monitored in the ICU were
compared with 256 patients who were hospitalized due to
non-COPD reasons, and it was reported that the daily
patient cost of the COPD group was significantly higher
compared to the other group [48]. In our study, it was found
that 62.8% of the patients were discharged, 34.4% were
hospitalized, and 0.7% died in the emergency department.
The costs of the patients hospitalized, particularly of those
hospitalized in the intensive care unit, were found to be
significantly high. We are of the opinion that the
opportunities and sufficiency of the hospital are the most
fundamental reasons why there are differences in the
literature in regard to emergency department outcomes. We
believe that the cost of inpatients is caused by factors such
as high pricing for intensive care costs beyond examination
and treatment, newer and more expensive materials used,
longer duration of treatment, and medical personnel
providing patients with service for longer period of time. We
are of the opinion that hospitalization in ward increases both
drug costs and other costs, despite being lower than those
of intensive care.

Conclusion

Although the cost is affected by a number of factors in
patients who are admitted with the complaints of COPD
exacerbation, the most important factor affecting the cost is
the patient's clinic. Poor patient clinic determines both the
treatment to be provided in the emergency department and
the status of hospitalization.
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