
INTRODUCTION
 • Chronic obstructive pulmonary disease (COPD) is the fourth leading cause of  

mortality worldwide imposing a substantially negative socio-economic burden 
on the patients and their families. COPD leads to increased use of  healthcare 
resources and reduction in work productivity of  the patients due to progressive 
deterioration and disability1

 • The Global Initiative for Chronic Obstructive Lung Disease (GOLD) staging 
system classifies COPD severity into 4 groups (A–D Figure 1). The reduction of  
symptoms and risk are the major goals in the treatment of  stable COPD2

 • Greece is one of  the countries with the highest COPD prevalence in the European 
Union3. The prevalence of  smoking, the wide range of  employment fields and 
community settings make the COPD patients of  Northern Greece an interesting 
study group

 • The INCARE study (A cross sectional observational study for the assessment of  
clinical characteristics, quality of  life (QoL) and health care resource utilization 
IN COPD pAtients in North GReEce) aimed at determining the severity of  
COPD based on GOLD 20132, and recording real-world data on disease burden, 
management, and QoL of  COPD patients in Northern Greece

Figure 1. GOLD 20132 classification of COPD severity
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Groups A and B include patients at low risk, with few or more symptoms respectively, whereas Groups C 
and D include patients at higher risk with few and more symptoms respectively
COPD, chronic obstructive pulmonary disease; CAT, COPD assessment test; GOLD, Global Initiative for 
Chronic Obstructive Lung Disease; mMRC, modified Medical Research Council

METHODS 
Study design
 • INCARE was a multicentre, cross-sectional, non-interventional, observational study in 

patients with COPD 

 • Data were collected retrospectively from October 2013 to January 2014 using medical 
records and during study visit through patient interviews and patient reported 
outcomes according to routine clinical practice

 • Patient-reported outcomes were collected through the use of  the mMRC dyspnoea 
scale, the EuroQol–5Dimensions–3Levels (EQ–5D-3L) and VAS questionnaires4 after 
patient interview by their physician, in a single visit

 • The study has been reviewed and approved by the coordinating hospital IRB and all 
patients provided their written informed consent prior to data collection

Patients
Key inclusion criteria 
 • Male and female patients aged >40 years with COPD of  any stage and under any type 

of  treatment

 • Medical history report at least one year prior to study inclusion and spirometry within 
the past 3 months prior to study inclusion

Assessments
Primary endpoint
 • COPD severity in Northern Greece according to the GOLD airway obstruction severity 

staging system 

Secondary endpoints
 • COPD severity based on FEV1, exacerbations history and severity of  dyspnoea

 • QoL of  COPD patients in the total study population, patient groups with mild-to-
moderate and severe-to-very severe COPD and patient groups A–D based on the 
combined GOLD disease assessment

RESULTS 
 • Of  the total 492 patients enrolled in the study, 490 were included in the final 

statistical analysis (Figure 2) 

Figure 2. Patient disposition

 
 

 Patients not eligible 
(excluded from the analysis) n=2
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FEV1/FVC>70% 
(n=1) 

FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity

Socio-demographic characteristics
 • Most of  the patients were Caucasian (100%), males (80%), retired (71.2%) and living 

in urban areas (62.6%) (Table 1)

 • The majority of  the patients had quit smoking (59.8%) with a mean tobacco exposure 
of  60.6±35.5 pack–years, had a median time since COPD diagnosis of  8.9 years and 
had at least one comorbid condition (77.4%) (Table 1)

Severity of COPD
 • The severity of  airflow limitation was mild or moderate (FEV1,50%–80% predicted) in 

the majority of  the patients (61.4%) and severe (FEV1, 30%–50% predicted) to very 
severe (FEV1, <30% predicted)2 in 38.6 % of  the patients (Figure 3)

 • Of  the 49.8% (n=244) patients who reported COPD exacerbations in the last year 
(Table 2), 38.5% reported 1 exacerbation, 33.2% reported 2 exacerbations and 
28.3% reported ≥3 exacerbations 

 • Overall, the mean mMRC score was 1.9±1.0. The difference in distribution of  patients 
with mild-to-moderate and severe-to-very severe COPD in the 5 mMRC grades was 
statistically significant (p<0.001) (Figure 4)

 • According to the GOLD 2013 strategy for the assessment of  the overall COPD severity, 
42.5% of  the patients were classified in Group D, 22.5% in Group A, 21.0% in Group 
B and 14.1% in Group C (Figure 5)

Health related Quality of Life
 • The mean EQ−VAS score was 62.4±15.3, statistically significantly higher in patients 

with mild to moderate versus severe-to-very severe COPD

 • There were significant differences in the EQ–VAS scores among patients in Groups A to 
D (p<0.001). Group A (75.0±11.3) reported the highest score, followed by Groups C, 
B and D, respectively. A post-hoc analysis revealed statistically significant differences 
in Group A versus Groups B and D, Group B versus Groups C and D and Group C 
versus Group D (p≤0.008 ) (Table 3) 

 • Among patients in Group A, 40% report problems in mobility, and 30% anxiety and 
depression indicating that even in the early stages of  the disease there is a significant 
impact for the patient even in usual activities (20% reporting problems). These 
percentages rise significantly in groups B and D

Management of COPD
 • A LABA+ICS, a LAMA+ICS or a LAMA+LABA+ICS were received by 54.1% of  patients, 

a LABA+LAMA by 18.2%, while 36.3% received at least one fixed-dose combination 
(LABA+ICS and SABA+SAMA) (Figure 6)

 • Approximately 26% of  patients reported purchasing specialised equipment due to 
COPD and 24% reported requiring additional help from family members or caregivers 

 • Although 99.6% patients reported having healthcare system covering disease related 
costs, 98.2% patients reported additional expenditure due to their disease 

Table 1. Socio-demographic characteristics

Total Population 

N=490
Age (years), mean (SD) 70 (10.2)
Gender

Male 392 (80)
Female 98 (20)

Place of  residence
Urban 307 (62.6)
Rural 115 (23.5)

Semi–Urban 68 (13.9)
Living arrangement

With Family 435 (88.8)
Employment status

Employed 97 (19.8 )
Retired 349 (71.2)

Smoking Habits

Ex–smoker 293 (59.8)

Current smoker 142 (29.0)

Non-smokers 29 (5.9%)

Passive smokers 26 (5.3%)

Pack-years for ex–smokers, mean (SD) 60.6 (35.5)

Time since COPD diagnosis (years), median (SD) 8.9 (7.0)

Patients with at least one comorbidity 379 (77.4)

Data are n (%) unless otherwise stated. 
SD, standard deviation; COPD, chronic obstructive pulmonary disease

Figure 3. Patient distribution according to the severity of airflow limitation
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Table 2. History of exacerbations during the last year 

Total Population 
N=490

Patients with no COPD exacerbations in the last year 246 (50.2)

Patients with at least one exacerbation in the last year 244 (49.8)

1 exacerbation 94 (19.2)

2 exacerbations 81 (16.5)

≥3 exacerbations 69 (14.1)

Data are n (%) unless otherwise stated 
COPD, chronic obstructive pulmonary disease

Figure 4. Distribution of overall study population and subgroups with mild-
to-moderate and severe-to-very severe COPD based on mMRC grades
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Figure 5. Patients’ classification according to the combined assessment as 
per GOLD 2013 
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GOLD, Global Initiative for Chronic Obstructive Lung Disease

Table 3. EQ-VAS score of patients with mild-to-moderate and severe-to-very 
severe COPD as well as in Groups A to D

Total Population 
N=490

p-value

Mild-to-moderate 66.0 (14.4) <0.001*

Severe-to-very severe 56.7 (14.9) <0.001*

p-valuea

Group A 75.0 (11.3) <0.001b

Group B 61.9 (12.4) <0.001b

Group C 69.7 (11.5) <0.001b

Group D 53.5 (13.5) <0.001b

Data are mean (SD) unless otherwise stated; *Mann-Whitney U test, statistically significant
aKruskal-Wallis test
bPost hoc pairwise multiple comparisons analysis with the Nemenyi statistical test has been applied to locate 
the source of  significance. The comparison of  Group A versus Group B (p<0.001), Group A versus Group D 
(p<0.001), Group B versus Group C (p=0.008), Group B versus Group D (p<0.001) and Group C versus Group 
D (p<0.001) is statistically significant
COPD, chronic obstructive pulmonary disease; EQ-VAS, European quality of  life visual analogue scale

Figure 6. Therapeutic management of COPD patients
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GOLD, Global Initiative for Chronic Obstructive Lung Disease 
ICS, Inhaled Corticosteroid; LABA, Long-acting β2-Agonists; LAMA, Long-Acting Muscarinic Antagonist, 
SABA, Short-acting β2-Agonists; SAMA, Short-acting muscarinic-Agonists

CONCLUSIONS 
 • In Northern Greece, COPD bears a substantial burden for patients, families and the 

healthcare system, impacting their QoL even from the early stages of  the disease

 • The large proportion of  patients in GOLD groups A or B on an ICS–containing 
regimen indicates that disease management in the daily clinical practice differs 
from the proposed GOLD2,5 recommendations for disease management

 • The combined assessment of  COPD severity provides a better understanding 
of  the patients overall condition and highlights the significance of  employing a 
holistic approach in managing COPD to optimise patient outcomes
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