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Objective: To determine distribution of COPD assessment categories and physicians’ adherence 

to Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2013 strategy in Turkish 

COPD patients.

Methods: A total of 1,610 COPD patients (mean [standard deviation] age: 62.6 [9.9] years, 

85.7% were males) were included in this multicenter, non-interventional, cross-sectional study. 

Patients were categorized via GOLD 2013 strategy document. Consistency between reported 

and re-classified GOLD categories, and measures used for symptom evaluation and exacerba-

tion was analyzed.

Results: Overall, 41.1% of patients were assigned to GOLD A, while 13.2% were assigned to 

GOLD C categories. Long-acting beta-2 agonist + long-acting muscarinic antagonist + inhaled 

corticosteroid regimen was the most common treatment (62.0%). Over-treatment was noted 

in 70% of GOLD A, B, and C patients. A high consistency between measures of symptom 

evaluation (Kappa coefficient =0.993, P0.0001) and a low-moderate consistency between 

exacerbation risk measures (Kappa coefficient =0.237, P0.0001) were noted.

Conclusion: Our findings revealed GOLD A as the most prevalent category in Turkish cohort 

of COPD patients. Group assignment was altered depending on the chosen measure for symptom 

and risk assessment. Physician non-adherence to treatment recommendations in GOLD 2013 

document leading to over-treatment in patients assigned to GOLD A, B, and C categories was 

also detected.

Keywords: combined COPD assessment, symptoms, exacerbation risk, physician adherence, 

Turkey

Introduction
COPD is one of the leading causes of morbidity and mortality worldwide.1 COPD 

prevalence in the population aged over 40 years was reported to range from 9.1% to 

19.1% in Turkey,2–4 while the national disease burden report revealed that COPD was 

the third leading cause of mortality and eighth leading cause of disability.5

On the basis of recent recognition of the multidimensional nature of COPD and 

consequent emphasis placed on symptoms and exacerbations, airflow limitation alone 

has been considered not sufficient to reflect the true burden of the disease and to 

entirely reflect the heterogeneity of the COPD patient population.1,6–9 Accordingly, the 

Global Initiative for Chronic Obstructive Lung Disease (GOLD) committee published 

a revised “combined COPD assessment” classification. A multidimensional approach 

has been proposed in the GOLD 2013 update.1

In Turkey, recommendations in local guidelines for COPD are consistent with the 

GOLD strategy. However, to the best of our knowledge, no study has been published in 

Turkey, or in worldwide medical literature, on the distribution of patients with COPD 

according to the GOLD 2013 strategy as the primary objective. Therefore the present 
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non-interventional cross-sectional single-visit study was 

designed to determine distribution of combined COPD assess-

ment categories described in GOLD 2013 strategy document 

among Turkish COPD patients. This study was also aimed to 

determine physicians’ adherence to 2013 update of the multi-

dimensional GOLD strategy in the daily clinical practice and 

to compare physician subjective vs risk/symptom objective 

criteria assignment of patients to GOLD categories.

Methods
Study population
This multicenter, non-interventional, cross-sectional study 

was conducted at 12 secondary/tertiary care hospitals across 

Turkey between June and December 2013. To represent 

the distribution of COPD outpatient clinics in Turkey, the 

centers were selected according to the model of distribution 

to include six training and research hospitals, three univer-

sity hospitals, three multidisciplinary state hospitals, and a 

pulmonary diseases hospital.

In Turkey, patients’ pathway in COPD care usually starts 

in secondary or tertiary care hospitals by specialists, mostly 

pulmonologists. Specialists can initiate COPD treatment 

according to regulations. Diagnosis, treatment, and follow-up 

of COPD patients are managed by specialists, especially pul-

monologists. General practitioners and family practitioners 

are rarely involved in the diagnosis, treatment, and follow-up 

of COPD patients. All patients can apply to all clinics and 

hospitals, a referral system is not operated in Turkey.

Male and female patients aged 40 years, previously diag-

nosed with COPD by a pulmonologist with stable COPD at the 

time of enrollment, with smoking history (10 pack/years), 

and who were being followed-up as outpatients were included 

in the study. Patients with COPD exacerbations necessitating 

hospitalization due to worsening of COPD symptoms, or need 

for systemic corticosteroid and/or additional bronchodilator 

treatment, or change in COPD maintenance treatment for 

exacerbation within the last month or at the study enrollment, 

as well as pregnant/lactating women were excluded.

The study was approved by the Ethics Committee of 

Yeditepe University Hospital. Written informed consent was 

obtained from each subject following a detailed explanation 

of the protocol of the study. All study procedures were con-

ducted in accordance with the ethical principles stated in the 

Declaration of Helsinki.

Study parameters
Data on patient demographics, COPD duration, co-

morbidities, hospitalization associated with COPD, smoking 

status, spirometry findings, combined COPD assessment 

methods and related COPD categories, and selected treatment 

protocols were recorded. Consistent with non-interventional 

design, selection of treatment protocols, and diagnostic/

therapeutic methods were at physicians’ discretion accord-

ing to the local prescribing information and routine medical 

practices.

GOLD categories reported by physicians were compared 

with the re-classified GOLD categories in terms of consistency. 

If more than one method was reported for symptom evalu-

ation or exacerbation risk, the one with worst findings was 

used for re-classification. Additionally, selected treatments 

for each GOLD category were grouped as first-line, alterna-

tive, other possible alternative, over-, or under-treatment as 

recommended by GOLD 2013 (Table S1 in the Supplemen-

tary material).1 Re-classification was based on calculations 

made using data previously collected by physicians. Physician 

assigned rather than re-classified GOLD was considered in 

analysis to reflect real-life bedside data regarding physicians’ 

assessments in COPD categorization.

Combined COPD assessment according 
to GOLD 2013 document
Evaluation of symptoms was based on Medical Research 

Council dyspnea scale (mMRC)10 or COPD assessment 

test (CAT)11 scores to indicate whether the patient has less 

symptoms (mMRC score 0–1 or CAT score 10) or more 

symptoms (mMRC score 2 or CAT 10). Exacerbation 

risk was determined using both GOLD spirometry classi-

fication of airflow limitation based on post-bronchodilator 

forced expiratory volume in 1 second (FEV
1
) values and 

by evaluating the number of exacerbations within the past  

12 months. The worse of the two evaluations was considered 

in the classification. In addition, at least one hospitalization 

for a COPD exacerbation during the past 12 months was 

considered as high risk. In case of an inconsistency between 

spirometry and exacerbation history, the assessment indicat-

ing the highest risk was used.1 Accordingly, patients were 

classified in categories of A (low risk, less symptoms), B (low 

risk, more symptoms), C (high risk, less symptoms), and D 

(high risk, more symptoms).1

Statistical analysis
The sample size calculation was based on the estimated 

COPD prevalence of 20% in Turkey in the light of previous 

publications.2–4,12 For a single proportion, a sample size of 

1,022 was estimated to yield a COPD prevalence of 20% 

(with a 5% error margin) at 95% confidence interval using 
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the two-way confidence intervals formula13 with targeted 

proportion ranged from 17.5% to 22.5%. This sample 

size was considered to be sufficient also to demonstrate a 

prevalence lower than 20% with a 5% error margin. Since 

a higher rate of missing data was expected in line with the 

study design, the calculated sample size was increased by 

50% leading to at least 1,500 patients being included in the 

study. With the total of 1,610 patients included, the margin 

of error was reduced to 4%.

Statistical analysis was made using computer software 

SPSS version 22.0 (IBM Corporation, Armonk, NY, USA). 

Consistency for dichotomous variable was evaluated with 

Kappa test, whereas association for ordinal variable was 

evaluated via Gamma test. Coefficient value of Kappa or 

Gamma test ranges from -1 to 1 and -1 and 1 represent high 

consistency or association whereas 0 represents none. Data 

were expressed as mean (standard deviation [SD]), median, 

interquartile range, minimum–maximum and percent (%) 

where appropriate. P0.05 was considered statistically 

significant.

Results
Patient characteristics
COPD patients (n=1,610) with a mean (SD) age of 62.6 

(9.9) years (85.7% males) were enrolled. Mean (SD) duration 

of COPD was determined to be 6.4 (6.0) years, 31.5% of 

patients were active smokers and cardiovascular disease was 

the leading co-morbid disorder (40%) (Table 1).

Based on pulmonary function test findings available in 

1,414 (87.8%) patients, mean (SD)/median (min–max) values 

for predicted forced vital capacity was 69.4 (20.8)%/69.0 

(16.0–139.0)%, for predicted FEV
1
 was 55.9 (20.9)%/55.0 

(11.0–142.0)%, and for FEV
1
/forced vital capacity was 

65.7 (14.6)%/66.0 (29.0–125.0)%.

GOLD categories with respect to patient 
characteristics
According to combined COPD evaluation by physicians, 

GOLD A category was the most commonly identified 

category (41.1%), while GOLD C was identified only in 

13.2% of patients (Table 1). Demographics and disease 

characteristics according to GOLD categories are presented 

in Table 1.

Selected treatment regimens
Long-acting beta-2 agonist (LABA) + long-acting muscarinic 

antagonist (LAMA) + inhaled corticosteroid (ICS) regimen 

was the most commonly selected treatment (62.0% of all 

patients; with an increase as the category worsens, from 

49.5% in GOLD A to 78.9% in GOLD D category).

Table 1 Patient characteristics within GOLD categories

GOLD A GOLD B GOLD C GOLD D Total

Reported, n (%) 661 (41.1) 335 (20.8) 212 (13.2) 402 (25.0) 1,610 (100.0)
Age (year)

Mean (SD) 61.0 (10.0) 65.2 (10.0) 60.9 (8.9) 64.0 (9.6) 62.6 (9.9)
Median (IQR, min–max) 62.0 (15.0; 40–87) 66.0 (15; 40–92) 61.0 (12.5; 41–87) 64.0 (14.0; 40–90) 63.0 (14.0; 40–92)
Adjusted* for age, % 44.3 24.3 12.1 19.3 100.0

Sex, n (%)
Male 550 (83.2) 290 (86.6) 188 (88.7) 351 (87.3) 1,379 (85.7)
Female 111 (16.8) 45 (13.4) 24 (11.3) 51 (12.7) 231 (14.3)
Adjusted* for sex, % 44.0 20.3 12.0 23.8 100.0

COPD duration (year)
Mean (SD) 5.3 (5.9) 7.3 (6.1) 5.6 (5.3) 7.9 (6.0) 6.4 (6.0)
Median (IQR, min–max) 3.0 (7.0; 0–50) 5.0 (7.0; 0–30) 4.0 (6.0; 0–33) 7.0 (7.0; 0–44) 5.0 (8.0; 0–50)

Smoking status, n (%)
Active smoker 238 (36.0) 96 (28.7) 70 (33.0) 103 (25.6) 507 (31.5)
Ex-smoker 423 (64.0) 239 (71.3) 142 (67.0) 299 (74.4) 1,103 (68.5)

Concomitant disease, n (%) 343 (51.9) 212 (63.3) 111 (52.4) 254 (63.2) 920 (57.1)
Cardiovascular diseasea 241 (36.5) 154 (46.0) 72 (34.0) 177 (44.0) 644 (40.0)
Musculoskeletal diseaseb 10 (1.5) 9 (2.7) 3 (1.4) 13 (3.2) 35 (2.2)
Psychiatric diseasec 15 (2.3) 9 (2.7) 7 (3.3) 15 (3.7) 46 (2.9)
Diabetes mellitus 73 (11.0) 43 (12.8) 20 (9.4) 49 (12.2) 185 (11.5)
Others 13 (2.0) 7 (2.1) 1 (0.5) 3 (0.7) 24 (1.5)

Notes: *Results were adjusted for 2013 Turkish population older than 18. Patients with aany ischemic heart disease, heart failure, hypertension or atrial fibrillation, bskeletal 
muscle dysfunction or osteoporosis, cdepression or anxiety.
Abbreviations: IQR, interquartile range; min, minimum; max, maximum; n, patient number; SD, standard deviation; GOLD, Global Initiative for Chronic Obstructive Lung 
Disease.
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Qualitative assessment of patient 
treatment (first-line, over, and under) 
with respect to GOLD 2013 document
Overall the selected treatment protocol was the first-line 

treatment according to GOLD 2013 in 26.5% of the patients, 

while over-treatment was noted in 56.6%. The rate of first-line 

treatment increased, while over-treatment was determined to 

decrease, as the GOLD category worsens (Table 2).

Treatment specifics within GOLD categories LABA + 
ICS and LABA + LAMA + ICS regimens were the leading 

treatments selected inappropriately for the patients in GOLD 

A (21% and 49.5%, respectively) and GOLD B categories 

(17.6% and 61.2%, respectively), despite not being recom-

mended for this group according to the GOLD 2013 docu-

ment. LABA + LAMA + ICS treatment was also noted to be 

selected in 70.3% of patients in GOLD C category despite 

not being recommended for this group (Table 3).

Risk and symptom determinations by GOLD categories 

symptom evaluation was based on mMRC alone in 80.1% 

of patients, CAT alone in 1.3%, and both methods in 18.6% 

of patients. Both methods (n=299) showed high consistency 

in classifying the patients according to symptom severity 

(Kappa coefficient =0.993, P0.0001) (Table 4).

Exacerbation risk evaluation was based on exacerba-

tion history alone in 52.0% of patients (yielded GOLD A 

in 51.5% of patients), FEV
1
 predicted classification alone 

in 18.9% (yielded GOLD A in 38.8%), while both methods 

were used in 30.1% of patients (yielded GOLD D in 39.9%), 

showing low-moderate consistency in classifying patients 

according to exacerbation risk (Kappa coefficient =0.237, 

P0.0001) (Table 4).

At least one former hospitalization due to COPD exacer-

bation within the past 12 months was noted in 19.8% (n=319) 

of patients and revealed GOLD D in 51.4% (Table 4).

Consistency between re-classified and 
reported GOLD categories
When compared with the re-classified categories, GOLD 

categories were determined to be correctly reported by 

physicians in 92.1% of patients. Correct reporting was 

determined to decrease as GOLD category worsens, from 

97.1% in GOLD A category to 85.9% in GOLD D category. 

GOLD D category was reported as a milder category than 

it should be (14.1%), more commonly than other categories 

(Table 5).

Among patients whose GOLD category could be re-

classified (n=1,605), GOLD A was considered in 40.2%, 

GOLD B in 19.1%, GOLD C in 12.6%, and GOLD D in 

27.8%. Reported by physicians and re-classified GOLD 

categories showed moderate–weak association (Gamma 

coefficient =0.282, P0.0001) (Table 5).

Discussion
The present cross-sectional study revealed that COPD 

patients were most commonly assigned to GOLD A cat-

egory (41.1%) according to the combined COPD assessment 

categories of GOLD 2013 strategy document. LABA  + 
LAMA  + ICS regimen was the most commonly (62.0%) 

selected treatment by physicians, while over-treatment was 

noted in 70% of patients in GOLD A, B, and C categories. 

When compared with GOLD A category, the rate of first-line 

treatment (from 6.1% to 79.4%, respectively) and reporting 

a milder category than it should be (from 0.0% to 14.1%, 

respectively) increased in GOLD D category. A decrease 

in the correct reporting of GOLD category (from 97.1% to 

85.9%, respectively) and the rate of over-treatment (from 

75.0% to 0.0%, respectively) was noted as the GOLD cat-

egory worsens. mMRC was used more often (80.1%) than 

CAT (1.3%) in symptom evaluation, while exacerbation 

history (52.0%) was used more frequently in comparison 

with FEV
1
 predicted classification (18.9%) in evaluation of 

exacerbation risk in combined COPD assessment.

Data from COPDGene cohort,9 eleven retrospective study 

cohorts,14 the CHAIN study in Spain,15 and a large database 

of primary-care patients across the United Kingdom16 indi-

cated assignment of 34% to 38.2% of patients to the GOLD 

A category. Identification of GOLD A category in 41.1% of 

our patients seems in line with these findings.

Table 2 Qualitative assessment of patient treatment (first-line, over, under) within GOLD categories

Selected protocol, n (%) GOLD A (n=661) GOLD B (n=335) GOLD C (n=212) GOLD D (n=402) Total (n=1,610)

First-line treatment 40 (6.1) 29 (8.7) 39 (18.4) 319 (79.4) 427 (26.5)
Alternative treatment 94 (14.2) 21 (6.3) 4 (1.9) 12 (3.0) 131 (8.1)
Possible alternative treatment 0 (0.0) 7 (2.1) 9 (4.2) 9 (2.2) 25 (1.6)
All* 3 (0.5) 4 (1.2) 5 (2.4) 54 (13.4) 66 (4.1)
Over-treatment 496 (75.0) 265 (79.1) 150 (70.8) 0 (0.0) 911 (56.6)
Under-treatment 28 (4.2) 9 (2.7) 5 (2.4) 8 (2.0) 50 (3.1)

Notes: *First-line/alternative/possible alternative treatment. Results are given n (% in GOLD sub-category).
Abbreviations: n, patient number; GOLD, Global Initiative for Chronic Obstructive Lung Disease.
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Table 3 Treatment specifics within GOLD categories

All treatments GOLD A (n=661) GOLD B (n=335) GOLD C (n=212) GOLD D (n=402) Total (n=1,610)

LABA 2.1 0.6 0.0 0.0 0.7
LAMA 10.0 8.7 2.4 3.2 6.1
LABA + LAMA 4.4 6.9 1.9 2.0 3.8

LABA + ICS 20.9 17.6 18.4 10.7 16.9

LABA + LAMA + ICS 49.5 61.2 70.3 78.9 65.0

LABA + PDE4-I 0.2 0.0 0.0 0.0 0.1

LAMA + PDE4-I 0.0 0.0 0.0 0.0 0.0

LABA + ICS + PDE4-I 0.2 0.3 0.5 1.0 0.5
SABA – SAMA 8.6 2.1 4.2 2.2 4.3
Others* 4.2 2.7 2.4 2.0 2.8
Total 100.0 100.0 100.0 100.0 100.0
Excluding PDE4-I
LABA 2.3 0.6 0.0 0.0 1.1
LAMA 10.0 8.7 2.4 3.2 7.0
LABA + LAMA 4.4 6.9 1.9 2.0 3.8

LABA + ICS 21.0 17.9 18.9 11.7 17.8

LABA + LAMA + ICS 49.5 61.2 70.3 78.9 62.0
SABA – SAMA 8.6 2.1 4.2 2.2 5.1
Others* 4.2 2.7 2.4 1.9 3.1
Total 100.0 100.0 100.0 100.0 100.0

Notes: Data are expressed as percent (%). Gray columns indicate inconsistency between reported and calculated values indicating less than recommended (light gray) or 
inappropriate (dark gray) use of selected treatment. Values in total column were calculated by arithmetic mean of results in each GOLD group. *ICS monotherapy and no 
treatment were coded as others.
Abbreviations: SABA, short-acting beta-2 agonist; LABA, long acting beta-2 agonist, SAMA, short-acting muscarinic antagonist; LAMA, long-acting muscarinic antagonist; 
ICS, inhaled corticosteroid; PDE4-I, PDE4 inhibitors; GOLD, Global Initiative for Chronic Obstructive Lung Disease.

Table 4 Risk and symptom determinations by GOLD categories

Total  
(n=1,610)

GOLD A  
(n=661)

GOLD B  
(n=335)

GOLD C  
(n=212)

GOLD D  
(n=402)

Symptom evaluation
mMRC per se 1,290 (80.1) 530 (41.1) 294 (22.8) 178 (13.8) 288 (22.3)
CAT per se 21 (1.3) 5 (23.8) 10 (47.6) 1 (4.8) 5 (23.8)
Both methods 299 (18.6) 126 (42.1) 31 (10.4) 33 (11.0) 109 (36.5)
Consistency of methods1 mMRC 0–1 mMRC 2 Total
CAT 10 151 (95.0) 2 (1.4) 153 (51.2)
CAT 10 8 (5.0) 138 (98.6) 146 (48.8)
Total 159 (100.0) 140 (100.0) 299 (100.0)
Kappa test Coefficient: 0.993; P0.0001
Exacerbation risk
FEV1 predicted classification 289 (18.9) 112 (38.8) 61 (21.1) 45 (15.6) 71 (24.6)
Exacerbation history 837 (52.0) 431 (51.5) 205 (24.5) 63 (7.5) 138 (16.5)
FEV1 classification + exacerbation history 484 (30.1) 118 (24.4) 69 (14.3) 104 (21.5) 193 (39.9)
Hospitalization within past 12 months Yes 319 (19.8) 33 (10.3) 80 (25.1) 42 (13.2) 164 (51.4)

No 1,286 (79.9) 623 (48.4) 255 (19.8) 170 (13.2) 238 (18.5)
Missing 5 – – – –

Consistency of methods2 FEV1 group 1–2 FEV1 group 3–4 Total
Exacerbation number 0–1 159 (88.8) 185 (60.7) 344 (71.1)
Exacerbation number 2 20 (11.2) 120 (39.3) 140 (28.9)
Total 179 (100.0) 305 (100.0) 484 (100.0)
Kappa test Coefficient: 0.237; P0.0001

Notes: Data are expressed as n (%). Only for patients for whom both methods of either symptom evaluation or exacerbation risk were used 1n=299, 2n=484.
Abbreviations: mMRC, Medical Research Council dyspnea scale; CAT, COPD assessment test; FEV1, forced expiratory volume in 1 second; GOLD, Global Initiative for 
Chronic Obstructive Lung Disease; n, patient number.

Lowest numbers of patients being assigned to GOLD C cat-

egory in our cohort seems in agreement with the recently pub-

lished comparative analysis of four different cohorts by Agusti 

et al17 indicating GOLD C as the less prevalent category.

Similarly, combined COPD assessment in COPDGene 

cohort by Han et al9 revealed GOLD C category as the least 

prevalent category, while GOLD D and A categories were the 

two most common categories.
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Progression of disease has been stated to be associated 

with higher symptomatic burden and the consequent increase 

in exacerbation incidence.8 Accordingly, longer duration of 

disease, higher percentage of ex-smokers, and higher rate 

for comorbid diseases were evident in “more symptoms” 

(B and D) than in “less symptoms” (A and C) groups in our 

cohort.

Comorbidities, cardiovascular diseases in particular, 

were highly prevalent in all GOLD categories in our 

cohort. Notably, identification of even higher levels of 

co-morbidities in “more symptoms” (B and D) than in 

less symptoms (A and C) groups seems consistent with 

published data on the presence of comorbidities not only 

in the most severe disease category (group D) but also in 

the less severe disease category (group B) in patients with 

COPD.8,18,19 Also, our findings emphasize the likelihood of 

consequent alteration in the prognosis of these patients given 

the impact of comorbidities on the management and survival  

of patients.18,19

Considering symptom evaluation, mMRC was used in the 

majority of patients (81.0%) and revealed “less symptoms” 

consistent with GOLD A category in 41.0% of patients. 

CAT per se on the other hand, was used in 1.3% of patients, 

revealed “more symptoms” consistent with GOLD B category 

in 47.6% of patients. This is in agreement with the reported 

increase in the number of patients in “more symptomatic” 

groups (B and D) when CAT was used in conjunction with 

single or combined risk criteria compared to mMRC.8

Indeed the two methods showed high consistency (Kappa 

coefficient =0.993, P0.0001) in our cohort which supports 

GOLD 2013 strategy recommendation that it is unneces-

sary to use more than one scale for symptom evaluation.1 

However, one must remain prudent when comparing these 

results, given the likelihood of bias since CAT per se was 

applied only in a minority of our patients as well as the differ-

ences expected in distribution of GOLD categories depending 

on the specific population studied.17,18

Considering exacerbation risk, use of exacerbation his-

tory per se (52.0%) and FEV
1
 predicted classification (18.9%) 

per se or both methods (30.1%) revealed different assignment 

grades in our cohort. Higher prevalence of GOLD A (51.5% 

vs 38.8%) and lower prevalence of GOLD C (7.5% vs 15.6%) 

with use of exacerbation history alone was noted compared 

with use of FEV
1
 predicted classification alone. Addition-

ally, a higher percentage of patients designated to GOLD D 

category via combined use of both methods (39.9%) vs either 

exacerbation history (16.5%) or FEV
1
% (24.6%) predicted 

classification alone. Similarly, combined use of exacerbation 

history and lung function in the evaluation of exacerbation 

risk was reported to be associated with an increase in the 

number of patients in high risk groups in COPD patients9 

as well as in the general population.19 Consistent with the 

statement that exacerbation history and FEV
1
 do not behave 

identically in predicting risk,9 two methods used for exacer-

bation risk evaluation in our cohort showed low–moderate 

consistency (Kappa coefficient =0.237, P0.0001).

Choice of symptom or risk measure has a substantial 

modifying impact on grade assignment in combined COPD 

assessment.9,14,15,20 This has been considered to have impli-

cations in the practical application of combined GOLD 

classification in terms of identification of homogeneous 

groups of patients, while limiting the symptom and risk 

assessment to one metric has also been suggested to improve 

feasibility.9

Table 5 Reported by re-classified GOLD categories

Reported category Re-classified category1

GOLD A GOLD B GOLD C GOLD D CNC Total
GOLD A 629 (95.2) 5 (0.8) 8 (1.2) 15 (2.3) 4 (0.6) 661 (41.1)
GOLD B 8 (2.4) 281 (83.9) 8 (2.4) 37 (11) 1 (0.3) 335 (20.8)
GOLD C 9 (4.2) 7 (3.3) 185 (87.3) 11 (5.2) 0 (0) 212 (13.2)
GOLD D 2 (0.5) 14 (3.5) 2 (0.5) 384 (95.5) 0 (0) 402 (25.0)
Total 648 (40.2) 307 (19.1) 203 (12.6) 447 (27.8) 5 (0.3) 1,610 (100)
Test for association Gamma test (coefficient: 0.282; P0.0001)
Consistency2

Reported as milder 0 (0) 5 (1.6) 16 (7.9) 63 (14.1) – 84 (5.2)
Reported as more severe 19 (2.9) 21 (6.8) 2 (1.0) 0 (0) – 42 (2.6)
Reported in agreement 629 (97.1) 281 (91.5) 185 (91.1) 384 (85.9) – 1,479 (92.1)
Total 648 (100) 307 (100) 203 (100) 447 (100) – 1,605 (100)

Notes: 1If more than one method was reported for symptom evaluation or exacerbation risk, worst result is used for classification; n (% in reported GOLD category). 
2GOLD category was considered to be reported correctly if it was the same as the re-classified category, while it was considered to be milder (preceding categories, ie, if 
“A” is reported for the re-classified “B”) or vice versa (latter categories, ie, if “C” or “D” is reported for the re-classified “B”) in case of differences.
Abbreviations: n, patient number; CNC, could not be classified due to missing data; GOLD, Global Initiative for Chronic Obstructive Lung Disease.
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Despite being recommended as the first-line therapy only 

in GOLD D category of patients in the GOLD 2013 strategy, 

LABA + LAMA + ICS regimen was selected in a substantial 

number of our patients regardless of the category (62.0%). 

The excessive use of this combination led to over-treatment 

in a considerable number of patients assigned to GOLD A, B, 

and C categories (75.0%, 79.1%, and 70.8%, respectively).

Similarly, analysis of data from the Adelphi Respiratory 

Disease Specific Programme in 3,813 COPD patients by 

Vestbo et al8 revealed that the highest proportion of patients 

receiving ICS was in group D, while a considerable propor-

tion of patients in low risk groups (A and B) were receiving 

ICS + LABA.

Also, data from a study by Han et al9 revealed that not only 

exacerbation risk but also rate of ICS + LABA and LAMA 

treatment was higher in patients assigned to GOLD D cat-

egory when evaluation was based on both lung function and 

exacerbation history than on lung function or exacerbation 

history solely. Our findings also support that clinicians are 

already more aggressive in treating this category of patients.9 

Moderate–weak consistency (Gamma coefficient =0.282, 

P0.0001) was noted between re-classified and reported 

rates for GOLD categories in the present study. Accord-

ingly, reporting a category “better than it should be” was 

determined to be more common among physicians as the 

category worsens, leading to 14.1% of GOLD D category 

patients in our cohort to be categorized inappropriately as 

A, B, or C categories.

In this regard our findings support the demonstrated 

conflict between the current real-life practice and the 

GOLD treatment recommendations in terms of low referral 

to COPD management guidelines by physicians, proving 

that adherence to the GOLD treatment strategy is far from 

optimal.8,21–23

Certain limitations of this study should be considered. 

Implementation of CAT and mMRC assessments by the 

same physician seems to be the major limitation which 

may account for the two methods revealing almost identical 

findings. There may be a bias risk regarding center selection 

despite all efforts, but since no previous similar studies were 

available, it was impossible to validate the results using an 

external reference at the time of this report. Participating 

physicians were expected to enroll all eligible patients during 

the enrollment period; therefore patient selection bias risk 

was negligible. However, sample size of the study is rather 

high and study centers were selected to represent hospital 

models in Turkey allowing assessment of geographical 

variability and thereby enabling the results of the study to be 

projected to the overall patient population in Turkey. Despite 

these limitations, given the paucity of the solid information 

available on this area, our findings represent a valuable 

contribution to the literature.

Conclusion
Providing data on distribution of combined COPD assessment 

categories based on GOLD 2013 strategy for the first time 

in the literature, our findings revealed GOLD A and GOLD 

C as the most and the least prevalent categories in Turkish 

cohort of COPD patients, respectively. Non-adherence to 

treatment recommendations was noted with pronounced 

selection of LABA + LAMA + ICS regimen regardless of 

GOLD category by physicians, and the consequent high 

rates of over-treatment. Our findings seem to indicate that 

choice of symptom or risk measure can substantially alter 

group assignment. Since this is the first study with a primary 

objective of determining the distribution of combined COPD 

assessment categories described in GOLD 2013 strategy 

document among COPD patients, our results should be sup-

ported by further studies.
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Supplementary material

Table S1 Criteria used for consistency of selected treatment protocols with GOLD recommendations for treatment in each category

Treatment protocol GOLD A GOLD B GOLD C GOLD D

ICS Over-treatment Over-treatment Under-treatment Under-treatment
LABA Alternative First-line Under-treatment Under-treatment
LABA + ICS Over-treatment Over-treatment First-line First-line

LABA + ICS + PDE4-I Over-treatment Over-treatment Over-treatment Alternative

LABA + ICS + Theophylline Over-treatment Over-treatment First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

LABA + LAMA Over-treatment Alternative Alternative Alternative

LABA + LAMA + ICS Over-treatment Over-treatment Over-treatment First-line

LABA + LAMA + ICS + PDE4-I Over-treatment Over-treatment Over-treatment Over-treatment

LABA + LAMA + ICS + Theophylline Over-treatment Over-treatment Over-treatment First-line/alternative/
possible alternative

LABA + LAMA + Theophylline Over-treatment First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

LABA + PDE4-I Over-treatment Over-treatment Alternative Under-treatment
LAMA Alternative First-line First-line First-line
LAMA + Theophylline First-line/alternative/

possible alternative
First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

No drug Under-treatment Under-treatment Under-treatment Under-treatment
SABA First-line Possible alternative Possible alternative Possible alternative
SABA + ICS Over-treatment Over-treatment Under-treatment Under-treatment

SABA + LABA Alternative First-line Under-treatment Under-treatment

SABA + LABA + ICS Over-treatment Over-treatment First-line First-line

SABA + LABA + ICS + Theophylline Over-treatment Over-treatment First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

SABA + LABA + LAMA Over-treatment Alternative Alternative Alternative

SABA + LABA + LAMA + ICS Over-treatment Over-treatment Over-treatment First-line

SABA + LABA + LAMA + ICS + Theophylline Over-treatment Over-treatment Over-treatment First-line/alternative/
possible alternative

SABA + LABA + LAMA + Theophylline Over-treatment First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

SABA + LAMA Alternative First-line First-line First-line

SABA + LAMA + Theophylline First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

SABA + SAMA Alternative Possible alternative Possible alternative Possible alternative

SABA + SAMA + ICS Over-treatment Over-treatment Under-treatment Under-treatment

SABA + SAMA + ICS + Theophylline Over-treatment Over-treatment Under-treatment Under-treatment

SABA + SAMA + LABA Alternative First-line Under-treatment Under-treatment

SABA + SAMA + LABA + ICS Over-treatment Over-treatment First-line First-line

SABA + SAMA + LABA + ICS + Theophylline Over-treatment Over-treatment First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

SABA + SAMA + LABA + LAMA Over-treatment Alternative Alternative Alternative

SABA + SAMA + LABA + LAMA + ICS Over-treatment Over-treatment Over-treatment First-line

SABA + SAMA + LABA + LAMA + ICS + 
Theophylline

Over-treatment Over-treatment Over-treatment First-line/alternative/
possible alternative

SABA + SAMA + LABA + LAMA + Theophylline Over-treatment First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

SABA + SAMA + LAMA Alternative First-line First-line First-line

SABA + SAMA + LAMA + PDE4-I Over-treatment Over-treatment Alternative Alternative

SABA + SAMA + LAMA + Theophylline First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

SABA + SAMA + Theophylline First-line/alternative/
possible alternative

Possible alternative Possible alternative Possible alternative

SAMA First-line Possible alternative Possible alternative Possible alternative

(Continued)
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Table S1 (Continued)

Treatment protocol GOLD A GOLD B GOLD C GOLD D

SAMA + LABA Alternative First-line Under-treatment Under-treatment

SAMA + LABA + ICS Over-treatment Over-treatment First-line First-line

SAMA + LABA + ICS + PDE4-I Over-treatment Over-treatment Over-treatment Alternative

SAMA + LABA + ICS + Theophylline Over-treatment Over-treatment First-line/alternative/
possible alternative

First-line/alternative/
possible alternative

SAMA + LABA + LAMA Over-treatment Alternative Alternative Alternative

SAMA + LABA + LAMA + ICS Over-treatment Over-treatment Over-treatment First-line

SAMA + LABA + LAMA + ICS + Theophylline Over-treatment Over-treatment Over-treatment First-line/alternative/
possible alternative

SAMA + LAMA Alternative First-line First-line First-line

Abbreviations: SABA, short-acting beta-2 agonist; LABA, long-acting beta-2 agonist; SAMA, short-acting muscarinic antagonist; LAMA, long-acting muscarinic antagonist; 
ICS, inhaled corticosteroid; PDE4-I, PDE4 inhibitors; GOLD, Global Initiative for Chronic Obstructive Lung Disease.
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