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Abstract.
BACKGROUND: Chronic obstructive pulmonary disease (COPD) is a progressive disease negatively affecting health-related
quality of life. The related scales in Turkish are limited in number and generalizability.
OBJECTIVE: To perform validity and reliability studies of the Turkish version of the Clinical Chronic Obstructive Pulmonary
Disease Questionnaire (CCQ).
METHODS: This study was conducted at the Department of Chest Diseases, with 100 volunteer COPD patients with a mean
age of 67.72 ± 9.78 years. After obtaining the necessary permission, translation procedures were applied for Turkish cultural
adaptation. Finally, a single Turkish translation was created, and this questionnaire was evaluated by linguists. Incomprehensible
items were corrected in a pilot study. Baseline and test-retest measurements after 2 weeks were performed. Internal consistency
analysis was made for validity, and correlations were calculated with the 36-Item Short Form Health Survey (SF-36), the modified
Medical Research Council (mMRC) and Respiratory Function Tests (RFTs).
RESULTS: Cronbach’s alpha value was found to be 0.90 for the first obtained data and 0.91 for the second obtained data.
There was similarity at the rate of 0.97 between the first and second measurements in terms of total scores of the CCQ. The
questionnaire significantly correlated with the SF-36, mMRC and RFTs (−0.85 6 r 6 0.69, p < 0.05).
CONCLUSIONS: As a result of this study, the Turkish version of CCQ was determined to be reliable and valid. The CCQ is an
easy-to-use questionnaire in terms of application-calculation and can be safely used for the clinical assessment and monitoring
of patients.

Keywords: Chronic obstructive pulmonary disease, quality of life, reproducibility of results, dyspnea, respiratory function test,
cross-cultural adaptation

1. Introduction1

Chronic obstructive pulmonary disease (COPD) is2

a disease characterized by irreversible airway obstruc-3
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tion, in which chronic bronchitis and emphysema 4

are often both present. Many factors, such as airway 5

obstruction, cause a decrease in respiratory muscle 6

strength, changes in the respiration pattern, air trap- 7

ping, and hypoxemia, all of which play a significant 8

role in progression of the disease [1–3]. These factors 9

lead to dyspnea, which is the most important symptom 10

of the disease, varying in parallel with the severity of 11

the disease, and has a significant effect on quality of 12
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life [4].13

In the guide published by the Global Initiative for14

Chronic Obstructive Lung Disease (GOLD), it is stated15

that the valid and reliable methods to be used in assess-16

ing COPD symptoms are the COPD Assessment Test17

(CAT), the Modified British Medical Research Council18

(mMRC) breathlessness scale, and the Clinical COPD19

Questionnaire (CCQ) [5].20

CCQ is a questionnaire that is frequently used for21

COPD patients [6]. Validity and reliability studies of22

this questionnaire have been conducted in different lan-23

guages, such as Italian, Taiwanese, and Greek [7,9].24

The questionnaire consists of a total of 10 questions,25

and patients can complete it in a short time [10,11].26

It has 3 main domains, namely symptoms, mental sta-27

tus, and functional status [6]. The questionnaire is a28

very efficient tool in the determination of the short-29

and long-term severity of COPD and complies with30

other questionnaires. It is easier to use than other sim-31

ilar questionnaires [6,10–13]. From a literature review,32

it was seen that there has been no validity and relia-33

bility study of the Turkish version of CCQ, which is a34

fast and easy-to-understand assessment scale specified35

in the GOLD 2013 guide. Therefore, the present study36

was conducted to determine the validity and reliability37

of the Turkish version of CCQ. The validity and reli-38

ability of this questionnaire, which evaluates individu-39

als with COPD, is of great importance for the Turkish40

literature.41

2. Materials and methods42

2.1. Materials43

The study included 112 patients diagnosed with44

COPD at the Kütahya Health Sciences University45

Evliya Çelebi Training and Research Hospital. We46

have chosen this amount of subjects as it has been47

stated that the sample size should be at least ten48

times the number of questions in the survey [14].49

After informing the subjects about the study, writ-50

ten consent was obtained. Approval for the study was51

granted by the Clinical Research Ethics Committee52

of Eskisehir Osmangazi University Medical Faculty53

(No. 80558721/93). Illiterate, unstable patients under54

40 years or those in an exacerbation period with an ac-55

tive lesion were excluded from the study. The patients56

included in the study had no limitations in daily-life ac-57

tivities and no orthopedic, neurological or psychiatric58

problems, no COPD exacerbation history in the previ-59

ous 4 weeks and had been diagnosed with COPD in 60

accordance with GOLD 2013 criteria. 61

The necessary permission for the Turkish reliabil- 62

ity and validity study was obtained in 2012 from van 63

der Molen, who developed the questionnaire. For cul- 64

tural adaptation to the Turkish society, the question- 65

naire was translated from English to Turkish by two 66

different persons. A single Turkish translation was cre- 67

ated from those translations. This Turkish question- 68

naire was then back-translated into English by two na- 69

tive English speakers with a good knowledge of Turk- 70

ish, and that translation was then compared with the 71

original questionnaire. By correcting the observed dif- 72

ferences, a Turkish questionnaire was obtained, which 73

was assessed and modified by two linguists in terms 74

of the Turkish language grammatical structure. Prior 75

to the assessment of the reliability and validity of the 76

adapted and modified questionnaire, it was applied to 77

a test group of 20 subjects. Any changes required in 78

the questionnaire were made and the questionnaire was 79

finalized. 80

All the participants were informed about the pro- 81

cess prior the study. Prior the assessment, a record 82

was made of the history, complaints, age, body weight, 83

height, body mass index (BMI), gender, smoking 84

habits, COPD type, and CAT score of each partici- 85

pant. In order to determine the test-retest reliability, 86

the questionnaire was applied initially and then again 87

two weeks later. For the validity, the correlation with 88

the 36-Item Short Form Health Survey (SF-36), Res- 89

piratory Function Tests (RFTs), and mMRC was ex- 90

amined. The assessments used are specified in the next 91

section. 92

2.2. Methods 93

2.2.1. Assessments 94

Clinical COPD Questionnaire (CCQ) 95

The Clinical COPD Questionnaire, developed by 96

Mollen et al. in 2003, assesses symptoms with 4 items, 97

functional status with 4 items, and mental status with 98

2 items. The questionnaire is based on a 7-point Likert 99

scale, with a low score indicating an increase in COPD 100

severity. In order to calculate a score for the question- 101

naire, the participant must answer at least 90% of the 102

items [11,15]. 103

2.2.2. Respiratory function tests (RFTs) 104

RFT is the main test method used in assessing lung 105

functions. It is routinely utilized in the diagnosis of 106

obstructive and restrictive lung diseases, the deter- 107
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mination of the severity of the disease and the re-108

sponse to the treatment, the decision whether or not109

surgical intervention is appropriate, and for diagno-110

sis, examination and disablement assessments of oc-111

cupational diseases. Since the duration of the imple-112

mentation depends on the cooperation of the patient,113

it varies among patients. In this study, the Forced Vi-114

tal Capacity (FVC), Forced Expiratory Volume in 1115

second (FEV1) and FEV1/FVC values of the patients116

were recorded [12]. All RFTs were applied using a117

Koko Legend 314000 Model RFT device (serial num-118

ber: 2006LB0634).119

2.2.3. Short form health survey (SF-36)120

SF-36 is a widely used general health scale, which121

assesses many aspects of health. It consists of 36 items122

under 8 subheadings. The physical health score is ob-123

tained by calculating the total of the physical func-124

tion, physical role limitation, pain, and general health125

scores, and the global mental health score is the total of126

the vigor (vitality, energy), social function, emotional127

role limitation and mental health scores. High scores128

indicate good health [16,17]. The validity and reliabil-129

ity study of the SF-36 questionnaire was carried out by130

Koçyiğit et al. in 1999 and the Turkish version of the131

SF-36 was used in this study [18].132

2.2.4. Modified british medical research council133

(mMRC) dyspnea scale134

Dyspnea is one of the major symptoms of COPD.135

The level of dyspnea provides information about the136

progression of the disease and is also measurable. The137

patient declares his/her level of difficulty of breathing138

with a score between 0 and 4. A high score indicates139

more severe dyspnea. The mMRC Dyspnea Scale is140

compatible with the health status score and other dysp-141

nea questionnaires, and is easy to apply [5,19,20]. The142

reliability and validity study was carried out by Milacic143

et al. [21].144

2.3. Statistical analysis145

Data obtained in the study were statistically ana-146

lyzed using SPSS-20 software. Demographic data were147

presented as mean ± standard deviation (SD) values.148

Conformity of the data to normal distribution was as-149

sessed with the Kolmogorov-Smirnov test and the data150

were found to have normal distribution. For the relia-151

bility of the CCQ, test-retest was applied. The results152

were interpreted through Cronbach’s alpha coefficient153

in terms of correlation and internal consistency. The154

Table 1
Demographic characteristics of the subjects

Variables Mean ± SD
Age (year) 67.72 ± 9.78
Height (cm) 166.97 ± 6.53
Weight (kg) 68.94 ± 16.77
Body Mass Index (kg/m2) 24.74 ± 6.03
Pack-year 52.54 ± 30.42
CAT score 22.24 ± 10.16

cm: Centimeter, kg: Kilogram, CAT: COPD Assessment Test, SD:
Standard deviation.

Table 2
Descriptive values of the subjects

Variables n %
Gender

Male 96 96
Female 4 4

Diagnosis
Chronic Bronchitis 20 20
Emphysema 80 80

mMRC
None 3 3
1 31 31
2 16 16
3 28 28
4 22 22

GOLD Level
A 8 8
B 19 19
C 5 5
D 68 68

mMRC: Modified Medical Research Council. GOLD: Global Initia-
tive for Chronic Obstructive Lung Disease.

results were analyzed using intraclass correlation co- 155

efficient (2,1) and factor analysis [22,23]. To evalu- 156

ate the validity of the questionnaire, correlation val- 157

ues were examined of the comparison with the clinical 158

tests and questionnaires. The Pearson correlation coef- 159

ficient was utilized in the correlation analysis. A value 160

of p < 0.05 was accepted as statistically significant. 161

3. Results 162

A total of 112 patients diagnosed with COPD were 163

initially examined. Due to the lack of data and incom- 164

patibility, 12 patients were excluded and the study was 165

therefore completed with 100 patients (96 males, 4 fe- 166

males). The mean age of the patients included in the 167

study was 67.72 ± 9.78 years. The descriptive data, 168

mean and standard deviation values of the cases are 169

presented in Table 1, and the numbers and percentages 170

are presented in Table 2. 171

To determine the reliability of the questionnaire, the 172

test-retest results were examined and the test-retest re- 173
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Table 3
Reliability of CCQ

CCQ Intraclass correlation 95% CI*
coefficient (ICC)

Symptoms 0.96 0.94–0.97
Mental state 0.96 0.95–0.97
Functional state 0.94 0.89–0.96
Total 0.97 0.95–0.98

CCQ: Clinic COPD Questionnaire, * 95% Confidence interval for
ICC in this study.

liability and internal consistency of CCQ were found174

to be at a good level (Table 3). The subgroups of175

test-retest reliability correlations and the total scores176

ranged from 0.95 to 0.97. The Cronbach’s alpha coef-177

ficient value was calculated to be 0.90 for the first test178

of CCQ internal consistency and 0.91 for the retest.179

The correlation between SF-36 and mMRC was ex-180

amined to evaluate the validity. While significant neg-181

ative relationships were observed between the sub-182

groups of SF-36 and RFT data, a significant positive183

relationship was observed with mMRC. The values of184

those data are presented in Table 4.185

4. Discussion186

From the results of this study, it was concluded that187

the Turkish version of CCQ is a reliable and valid ques-188

tionnaire that can be used in clinical follow-up exami-189

nations. To determine the validity of the CCQ, the cor-190

relation of SF-36 with RFTs and mMRC was exam-191

ined, and to determine the reliability, the same ques-192

tionnaire was conducted on the same patients twice at193

a 2-week interval.194

COPD is a significant health problem throughout the195

world [6,12,13,22–24]. According to the 2007 data of196

the World Health Organization, it is estimated that by197

2030, COPD will have moved up four places to be198

ranked seventh among the diseases leading to morbid-199

ity and mortality. It has been projected that even if all200

the causes of COPD were eliminated today, the dis-201

ease would still be evident for 20 years because of the202

slow progression of the disease. COPD incidence has203

been reported in the > 40 years age group at rates vary-204

ing from 4% to 20% because of different definitions205

used [6,9,10,19]. As COPD has been seen to lead to206

higher rates of mortality and morbidity in older pa-207

tients, rehabilitation and treatment of symptoms that208

restrict daily activities of COPD patients are of global209

importance. Therefore, it is vital that not only the pa-210

tient status is accurately and reliably determined, but211

also the efficiency of the treatments, in a very short212

time under intense conditions of the hospital environ- 213

ment [4]. 214

CCQ was developed for the follow-up of COPD pa- 215

tients in clinics. It is a widely used questionnaire that 216

can be easily understood and completed by the patients 217

themselves. It provides information about the clinical 218

status of airways, emotional dysfunctions, and activity 219

limitations of the patient in the last week [13]. It has 220

been reported that the questionnaire, which was devel- 221

oped by Molen et al. in 2003 and for which the relia- 222

bility and validity have been studied, can be used not 223

only for COPD patients but also for those considered 224

to be at high-risk of COPD [15]. 225

The validity and reliability study of the Italian ver- 226

sion of this questionnaire was carried out by Damato 227

et al. [27]. Furthermore, the study of validity at differ- 228

ent disease phases was applied by Kocks et al. [28]. 229

The reliability and validity of the assessment of the 230

health status of COPD patients in a clinic environment 231

was evaluated by Antoniu et al. [29]. It has been re- 232

ported that this questionnaire, for which validity stud- 233

ies were made on both COPD and coronary failure pa- 234

tients, can be used to determine the health status of 235

those patients [6]. In another study, it was reported that 236

the CCQ is of reliable and valid use in institutions of- 237

fering first-line health services [30]. In addition, van 238

Dam, van Isselt et al. reported that the questionnaire is 239

also valid in determining the changes in patients [31]. 240

However, there are few studies in the literature which 241

have examined the relationship of this questionnaire 242

with different quality of life scales and parameters and 243

where it has been used to determine the actual status of 244

COPD patients [11,12,32–35]. Therefore, the selection 245

of CCQ for a validity and reliability study of the Turk- 246

ish version was made with the consideration of the ad- 247

vantages such as ease-of-use and usability in assessing 248

the treatment process. In the current study, the same 249

questionnaire was implemented to the same patients at 250

different times, a high correlation was found between 251

the assessments made, and thus the questionnaire was 252

determined to be reliable. 253

In this study, the SF-36 was selected to determine 254

the validity of the questionnaire being examined [18, 255

36]. The SF-36 can be completed in as short a time as 256

10 minutes by the patient him/herself, and it has sub- 257

sections related to physical functions, emotional role 258

limitations, social functions, mental health, physical 259

role limitations, energy, pain, and general health [37– 260

40]. The questionnaire is widely used as a general 261

health questionnaire in pulmonary diseases such as 262

COPD. It is gradually becoming more important to 263
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Table 4
Relation between CCQ and other parameters

CCQ
Variables Symptoms Functional state Mental state Total

r (p) r (p) r (p) r (p)
SF-36
Physical health

Physical functioning −0.68 (< 0.01) −0.89 (< 0.01) −0.57 (< 0.01) −0.85 (< 0.01)
Role-physical −0.39 (< 0.01) −0.49 (< 0.01) −0.42 (< 0.01) −0.51 (< 0.01)
Bodily pain −0.37 (< 0.01) −0.37 (< 0.01) −0.27 (< 0.01) −0.35 (< 0.01)
General health −0.47 (< 0.01) −0.47 (< 0.01) −0.42 (< 0.01) −0.48 (< 0.01)

Mental health
Vitality −0.38 (< 0.01) −0.55 (< 0.01) −0.57 (< 0.01) −0.57 (< 0.01)
Social functioning −0.40 (< 0.01) −0.61 (< 0.01) −0.44 (< 0.01) −0.57 (< 0.01)
Role-emotional −0.31 (0.02) −0.49 (< 0.01) −0.43 (< 0.01) −0.48 (< 0.01)
Mental health −0.44 (< 0.01) −0.54 (< 0.01) −0.60 (< 0.01) −0.60 (< 0.01)

RFT
FVC −0.36 (< 0.01) −0.48 (< 0.01) −0.26 (< 0.01) −0.44 (< 0.01)
FEV1 −0.41 (< 0.01) −0.56 (< 0.01) −0.24 (0.01) −0.49 (< 0.01)
FEV1/FVC −0.16 (0.1) −0.21 (0.03) −0.04 (0.64) −0.15 (0.13)

mMRC 0.61 (< 0.01) 0.67 (< 0.01) 0.41(< 0.01) 0.69 (< 0.01)

CCQ: Clinic COPD Questionnaire, SF-36: Short Form 36, RFT: Respiratory Function Test, FVC:
Forced Vital Capacity, FEV1: Forced Expiratory Volume in 1 second, FEV1/FVC: Forced Expiratory
Volume in 1 second/ Forced Vital Capacity, mMRC: Modified Medical Research Council.

determine symptom-related loss of quality of life of264

COPD patients, and many studies have used the SF-36265

in comparison with other scales [6,17,39,41–45]. Ac-266

cording to the results of previous studies in the litera-267

ture, SF-36 is a highly-sensitive and useful scale in de-268

termining the quality of life of COPD patients [17,46].269

The results of the current study demonstrated a signif-270

icant relationship between SF-36 and CCQ, and it was271

thus concluded that CCQ can be used to determine the272

symptoms of patients.273

RFTs and mMRC were also used in the current study274

to determine validity. mMRC and FEV1 values play a275

critical role in determining the symptoms of patients,276

and they are preferred in routine follow-up examina-277

tions because of the ease of implementation. It has278

been reported that mMRC and CCQ values in partic-279

ular are very useful in revealing the differences re-280

lated to airway obstruction in healthy individuals and281

COPD patients [47]. Dyspnea during gentle exercise282

has been reported to generally develop when the FEV1283

values of the patient decrease to 50% [48]. The use of284

mMRC in the evaluation of dyspnea was first described285

by Fletcher in 1952, and it provides information about286

the level of dyspnea of the patient when undertak-287

ing various activities from gentle to strenuous exer-288

cise [4,5,48]. The respiration load of COPD patients289

increases as a result of chronic infection and inflamma-290

tion in energy-requiring activities, and the patient feels291

more obstruction while breathing as the disease pro-292

gresses, which limits the exercise performance [38,49].293

CCQ questions the severity of dyspnea, symptoms and294

activity limitations. Therefore, the relationship of CCQ 295

with RFTs and mMRC was discussed in this study, and 296

it was determined that the questionnaire is a valid mea- 297

sure. 298

One of the strengths of this study was the applica- 299

tion of the Turkish version of validity and reliability 300

study. By choosing a widely used questionnaire that 301

is quick and simple to apply, we enlarged its area of 302

use. Furthermore, the CCQ is a questionnaire that is 303

recommended within the diagnosis criteria of GOLD 304

2013. Another strength of this study was the selection 305

of widely used assessment methods to determine the 306

symptoms and severity of the disease. The study ini- 307

tially included 112 cases, which was considered to be 308

a sufficient number, as it has been previously stated in 309

literature that sample size should be at least ten times 310

the number of questions in the survey [14], and the 311

study was completed with 100 subjects. However, to be 312

able to achieve such a high number of subjects, it was 313

not possible to have homogenous distribution of the 314

patients according to COPD stage. This heterogeneity 315

could be considered a limitation of the study. 316

5. Conclusions 317

In conclusion, the Turkish version of CCQ is a valid 318

and reliable method for assessing COPD patients. The 319

implementation is easier than other COPD question- 320

naires as it is shorter, more easy to comprehend, and 321
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the scores can be calculated quickly. Therefore, the322

CCQ is a valid and reliable questionnaire that can be323

used in clinics, especially in those with high patient324

traffic.325
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[18] Koçyiğit H, Aydemir Ö, Ölmez N, Memiş A.Kısa. Form- 396
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