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ARTICLE DETAILS 

TITLE (PROVISIONAL) The impact of cardiovascular comorbidities on COPD Assessment 

Test (CAT) and its responsiveness to pulmonary rehabilitation in 

patients with moderate to very severe COPD: the protocol of the 
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Emiel; Franssen, Frits; Spruit, Martijn 

 

VERSION 1 - REVIEW 

REVIEWER Jeremy Wrobel 
Fiona Stanley Hospital  
Perth, Australia 

REVIEW RETURNED 18-Mar-2015 

 

GENERAL COMMENTS This manuscript describes the protocol for the COPD, Health status 
and Comorbidity Study. It presents the background, methodology, 
strengths and weaknesses of an observational cross-sectional 
assessment of tertiary patient with COPD with a focus on health 
status and comorbidities. This group is compared against non-
COPD patients from primary care, COPD patients from primary care 
and COPD patients from secondary care. The tertiary care COPD 
patients will also be followed up prospectively following participation 
in a rehabilitation program.  
 
Major Comment:  
The paper is reasonably well written and the research question valid. 
However, given the limitations of the methods and debatable clinical 
impact, I question whether the study is of significant enough 
importance to justify publication of the methods prior to the 
completion of the study. Perhaps this detailed methodology would 
be more appropriate as supplementary material to the final 
manuscript once the study has been completed.  
 
Specific comments:  
• The study claims to focus on cardiovascular co-morbidities 
however limited functional cardiac assessment is undertaken 
(cardiopulmonary exercise test). There is no stress imaging of the 
heart (eg. Stress echocardiogram, myocardial perfusion scan).  
• Lung function for primary, secondary and tertiary care is being 
assessed with different equipment. The portable devices should be 
used for the tertiary patients in addition to the Masterlab equipment. 
This would ensure standardisation between Viasys and Masterlab 
and enable comparison between spiro for the different patient 
groups.  
• Comprehensive comorbidity assessment is not being undertaken 
for primary and secondary COPD patients. Hence, objective 1 
should specify that the impact of comorbidities on a tertiary patients 
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with COPD  
• Selection bias of non-COPD, primary and secondary COPD 
patients is of great concern. What is meant by “randomly selected”? 
Is it truly random or a convenience sample? Are the tertiary COPD 
patients consecutive patients? How are these patients being 
selected?  
• What are the inclusion / exclusion criteria for the non-COPD 
patients? Are they healthy or just non-COPD?  
 
Minor comments:  
• Why is „cardiovascular‟ in parentheses in the abstract?  
• Minor typographical errors for correction  
• Degree of self-perceived physician and psychological symptom 
should be assessed in the tertiary COPD group following 
rehabilitation. 

 

REVIEWER Dal Negro Roberto W 
National Centre for Respiratory Pharmacoeconomics and 
Pharmacoepidemiology - CESFAR - Verona - Italy 

REVIEW RETURNED 30-Mar-2015 

 

GENERAL COMMENTS 1) how the n. of patients recruited in primary, secondary and tertiary 
care (100. 100, and 150, respectively) were defined ?  
2) were patients suffering from bronchiectasis included or not ?  
3) can you clarify what is the meaning of the sentence "Any clinically 
relevant disease which in the opinion of the investigator may 
influence the results of the study" reported in "exclusion criteria" ? 
Just considering that the aim of the study was to investigate the 
value of CAT within a comorbid sample of subjects.  
4) if the unique aim of the study was to check the role of 
cardiovascular comorbidities only, the aim of the study should be 
better clarified in pag. 4, line 15-16, and not only put in brackects.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer Jeremy Wrobel (#1)  

Comments to the Author  

This manuscript describes the protocol for the COPD, Health status and Comorbidity Study. It 

presents the background, methodology, strengths and weaknesses of an observational cross-

sectional assessment of tertiary patient with COPD with a focus on health status and comorbidities. 

This group is compared against non-COPD patients from primary care, COPD patients from primary 

care and COPD patients from secondary care. The tertiary care COPD patients will also be followed 

up prospectively following participation in a rehabilitation program.  

 

Major Comment:  

C1 The paper is reasonably well written and the research question valid. However, given the 

limitations of the methods and debatable clinical impact, I question whether the study is of significant 

enough importance to justify publication of the methods prior to the completion of the study. Perhaps 

this detailed methodology would be more appropriate as supplementary material to the final 

manuscript once the study has been completed.  

R1 We appreciate that a detailed description of the methods may optionally be added as online 

supplement in future articles. However, due to the extensive data collection in non-COPD subjects 

and patients from primary, secondary or tertiary care, this study is quite unique and we consider this 

protocol manuscript of great value. Additionally, a large number of articles derived from this protocol 
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are planned to be submitted for publication, all referring to the current manuscript. We consider it less 

suitable to add the same online supplement for each article, in addition to the already intended tables 

and figures. We hope that reviewer #1 approves.  

 

Specific comments:  

C1 The study claims to focus on cardiovascular co-morbidities however limited functional cardiac 

assessment is undertaken (cardiopulmonary exercise test). There is no stress imaging of the heart 

(e.g. Stress echocardiogram, myocardial perfusion scan).  

R1 Indeed, cardiovascular disease plays a central role in the current study. Therefore, in addition to a 

cardiopulmonary exercise test, an echocardiography and electrocardiography were performed, as 

mentioned in table 1 (page 8, line 37-38, heading „outcomes‟). Due to the limited clinical tolerance of 

our COPD patients as a result of symptoms and fatigue, it is essential to determine which tests have a 

good clinical value as well as low intensity for the patient and are necessary to perform in order to 

answer the objectives of the study. An echocardiography is a commonly used technique to diagnose 

and/or manage patients with any suspected or known heart diseases. In addition, an 

electrocardiogram is commonly used to detect abnormal heart rhythms, ventricular hypertrophy, 

ischemic heart disease and other cardiac conditions. Our first objective is “to study the clinical, 

(patho)physiological and psycho-social determinants of CAT and impact of previously established 

and/or new diagnosed cardiovascular comorbidities on health status in tertiary care patients with 

COPD”. In our opinion, the proposed tests are appropriate to study our objectives. Cardiopulmonary 

exercise tests are routinely performed in COPD patients referred to pulmonary rehabilitation in order 

to assess exercise tolerance and develop an exercise training programme. Also, these tests provide 

important information regarding patient safety during pulmonary rehabilitation. Supplementary to 

these maximal tests, echocardiography will additionally be performed to detect underlying cardiac 

diseases in the current study. This is not regularly assessed in clinical COPD management. All these 

tests are suitable to perform during our comprehensive three-day pre-rehabilitation assessment.  

 

C2 Lung function for primary, secondary and tertiary care is being assessed with different equipment. 

The portable devices should be used for the tertiary patients in addition to the Masterlab equipment. 

This would ensure standardization between Viasys and Masterlab and enable comparison between 

spiro for the different patient groups.  

R2 We agree that assessing the non-COPD subjects, primary, secondary and tertiary care patients 

with the same equipment is the best approach to compare the different patient groups. Though, due 

to practical considerations, we decided to not perform the portable spirometry in tertiary care patients. 

It has been shown that both instruments (Jaeger Masterlab and Jaeger SpiroPro) are reliable, valid 

and comparable (De Soomer et al. European Respiratory Society International Congress 2013). To 

decrease the risk of adverse effects (like exhaustion), the choice is made to perform only one 

measurement method per person. Furthermore, as described in the manuscript, “the inclusion of the 

subjects from the tertiary care setting was completed in September 2014” (page 4, line 45, heading 

„study population‟). This means that newly suggested modifications regarding spirometry cannot be 

adjusted. In addition, it is important to consider that spirometry is mainly performed to confirm or 

exclude diagnoses in the different populations. FEV1 or FEV1/FVC are no outcome parameters in the 

current study. Therefore, comparison of spirometry between groups is of limited importance in the 

current study. However, since we appreciate the comment, we have chosen to mention it as a study 

limitation (page 11, line 33-34, heading „limitations‟) and added the following sentences to the 

limitation: “The choice is made to perform only one measurement method per person, to decrease the 

risk of adverse effects (like exhaustion). Subsequently, it is important to consider that spirometry is 

mainly performed to confirm or exclude diagnoses in the different populations. FEV1 or FEV1/FVC 

are no outcome parameters in the current study”.  

 

C3 Comprehensive comorbidity assessment is not being undertaken for primary and secondary 

COPD patients. Hence, objective 1 should specify that the impact of comorbidities on a tertiary 
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patients with COPD.  

R3 It is correct that comprehensive comorbidity assessment is not being undertaken for primary and 

secondary COPD patients. Therefore, we changed objective 1 from “To study the clinical, 

(patho)physiological and psycho-social determinants of CAT and impact of (cardiovascular) 

comorbidities on health status in patients with COPD” to “To study the clinical, (patho)physiological 

and psycho-social determinants of CAT and impact of previously established and/or new diagnosed 

cardiovascular comorbidities on health status in tertiary care patients with COPD” (page 4, line 13-16, 

heading „background‟ and page 10, line 9, heading „discussion‟). Subsequently, we added the 

sentences “Fourth, comorbidities are extensively assessed in tertiary care. Comprehensive 

comorbidity assessment is not being undertaken for non-COPD subjects, primary and secondary care 

COPD patients. These groups only completed the Charlson comorbidity index.” to the limitations of 

the current study on page 11, after the third limitation (line 43-44, heading „limitations‟).  

 

C4 Selection bias of non-COPD, primary and secondary COPD patients is of great concern. What is 

meant by “randomly selected”? Is it truly random or a convenience sample? Are the tertiary COPD 

patients consecutive patients? How are these patients being selected?  

R4 Medical records of the non-COPD subjects, primary care and secondary care COPD patients will 

be screened using Registration Network of Family Practices (RNH) software, according to the 

eligibility criteria of the study. This means that non-COPD subjects, primary and secondary care 

patients are indeed not randomly selected. The authors changed the sentence “all non-COPD 

subjects, primary care patients and secondary care patients will be randomly selected by their GP and 

chest physician” to “every eligible non-COPD subject, primary care patient and secondary care patient 

will be approached to participate in the current study by their GP or chest physician, respectively” 

(page 11, line 15-18, heading „limitations‟). To clarify this we also changed the sentence “Following 

approval of the responsible GP, the investigators from CIRO+ will send a letter in the name of the GP” 

to “Following approval of the responsible GP, the investigators from CIRO+ will send a letter to every 

eligible subject on behalf of the GP” (page 5, line 37, heading „study procedure‟). Tertiary care 

patients will be recruited at CIRO+ during their pre-rehabilitation assessment, as mentioned on page 6 

(line 5-7, heading „study procedure‟). To specify the recruitment procedure we added the sentences: 

“Eligible patients will be asked if they are willing to participate in the study. After approval and signing 

the informed consent, required data will be gathered” (page 6, line 7, heading „study procedure‟). 

Subsequently, we expect selection bias will occur, as described in the limitations (page 11, line 7-14, 

heading „limitations‟): “the study sample consists of a convenience sample: possibly in all four 

healthcare groups the patients with more symptoms, lack of motivation or more severe COPD are less 

willing to participate in the study, which can lead to selection bias. Consequently, outcomes can be 

more favourable.”  

 

C5 What are the inclusion/exclusion criteria for the non-COPD patients? Are they healthy or just non-

COPD?  

R5 Inclusion criteria of the non-COPD subjects are described on page 6 (line 38-46, heading 

„eligibility criteria‟): “non-COPD subjects are eligible if they fulfill the following criteria: 1. Age 40-85 

years. 2. Post-bronchodilator FEV1/FVC ≥ 70%. 3. Healthy, as judged by the investigator and 

determined by medical history and physical examination.” and the exclusion criteria are described on 

page 7 (line 14-24, heading „eligibility criteria‟): “exclusion criteria for the non-COPD subjects: 1. A 

history of COPD, asthma, lung cancer, sarcoidosis, tuberculosis, lung fibrosis, cystic fibrosis or any 

other significant respiratory disease, lung surgery in the past. 2. Chronic heart failure in medical 

history. 3. Any clinically relevant disease which in the opinion of the investigator may influence the 

results of the study, referring to diseases influencing health status not related to symptoms of COPD. 

4. Malignancy within the last 5 years.”. Controls should be indicated as non-COPD subjects and not 

as healthy subjects. We modified the manuscript by consequently referring these subjects as non-

COPD subjects. The word „healthy‟, as described in the data management and statistics (page 9, line 

26, heading „data management and statistics‟) has been changed to „non-COPD‟. Non-COPD 
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subjects were screened for diseases directly affecting the degree of dyspnea and/or quality of life, e.g. 

chronic heart failure, cancer, or other chronic diseases severely affecting daily activities. Patients with 

these comorbidities are excluded. However, they are allowed to have (multiple) comorbidities 

according to the Charlson Comorbidity Index, e.g. a stroke in the past, rheumatoid arthritis or diabetes 

mellitus. To prevent any confusion, we added the sentence “(specified under the heading „exclusion 

criteria for the non-COPD subjects‟)” after inclusion criteria 3 ”Healthy, as judged by the investigator 

and determined by medical history and physical examination” (page 6, line 44-46, heading „eligibility 

criteria‟).  

 

Minor Comment:  

C1 Why is „cardiovascular‟ in parentheses in the abstract?  

R1 We initially put cardiovascular in parentheses, since we aimed to investigate the impact of other 

comorbidities, too. However, we agree that due to the importance of the cardiovascular comorbidities, 

it is essential to emphasize the focus on cardiovascular comorbidities. The parentheses are deleted 

(page 2, line 11, heading „abstract introduction‟). For this reason we also changed the first objective 

from “To study the clinical, (patho)physiological and psycho-social determinants of CAT and impact of 

(cardiovascular) comorbidities on health status in patients with COPD” to “To study the clinical, 

(patho)physiological and psycho-social determinants of CAT and impact of previously established 

and/or new diagnosed cardiovascular comorbidities on health status in tertiary care patients with 

COPD” (page 4, line 13-16, heading „background‟).  

 

C2 Minor typographical errors for correction.  

R2 Several typographical errors were found:  

- “Other missing values will excluded by list wise deletion” has been changed into “Other missing 

values will be excluded by list wise deletion” (page 9, line 5, heading „data management and 

statistics‟)  

- “reference values for the CAT will be developed by comparing COPD patients using Dutch elderly 

non-COPD” has been changed into “reference values for the CAT will be developed by comparing 

COPD patients with Dutch elderly non-COPD” (page 10, line 11-14)  

- “will been performed by one researcher” has been changed into “will be performed by one 

researcher” (page 10, line 41-42, heading „strengths‟)  

- “this study will increased our understanding of similarities and differences between the various 

health care categories in the Netherlands” has been changed into “this study will increase our 

understanding of similarities and differences between the various health care categories in the 

Netherlands” (page 12, line 17-18, heading „clinical consequences‟).  

- Errors in tenses were found, as mentioned by comment 2 of the Editor, and have been corrected. 

Phrases mentioned in past tense are corrected to future tense. (various pages, highlighted with track 

changes).  

 

C3 Degree of self-perceived physical and psychological symptoms should be assessed in the tertiary 

COPD group following rehabilitation.  

R3 We agree that it would be interesting to assess the degree of self-perceived physical and 

psychological symptoms before and after pulmonary rehabilitation. However, assessment of the 

degree of self-perceived physical and psychological symptoms is not included in the regular post-

rehabilitation assessment at CIRO+. Only tests needed to answer our study objectives will be 

conducted during pre- and post-rehabilitation assessment. Nonetheless, psychological symptoms will 

be measured with the Hospital Anxiety and Depression Scale (HADS).  

 

 

Reviewer Dal Negro Roberto W (#2)  

C1 How the number of patients recruited in primary, secondary and tertiary care (100. 100, and 150, 

respectively) were defined ?  
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R1 This question refers to the request to add the sample size calculation to the current manuscript, 

see comment 1 from the Editor. We added the sample size calculation as suggested (see online 

supplement of the protocol manuscript and/or at the bottom of the current text).  

 

C2 Were patients suffering from bronchiectasis included or not?  

R2 The authors excluded “any other significant respiratory disease”, as mentioned on page 6 (line 52-

54, heading „eligibility criteria‟), i.e. bronchiectasis. However, it is known that bronchiectasis are very 

common in patients with COPD, affecting up to half of patients. While it is becoming more and more 

evident that co-occurring bronchiectasis influence morbidity and mortality in COPD (Martinez-Garcia 

et al. Am J Respir Crit Care Med 2013), in the current study, no radiologic examinations were 

performed to specifically study this specific disease. Thus, the prevalence and extent of COPD-

related bronchiectasis remains unknown.  

 

C3 Can you clarify what is the meaning of the sentence "Any clinically relevant disease which in the 

opinion of the investigator may influence the results of the study" reported in „exclusion criteria‟ ? Just 

considering that the aim of the study was to investigate the value of CAT within a comorbid sample of 

subjects.  

R3 We are referring to diseases influencing health status not related to symptoms of COPD. We aim 

to study the impact of COPD and its comorbidities on health status, without other primary conditions 

confounding this interaction. For this reason we excluded patients who experience major limitations in 

their daily lives in response to another chronic/exceptional disease, e.g. a person with a skin disease 

with the result that he or she cannot go outside due to avoiding sunlight or a person with systemic 

sclerosis causing restrictions in moving joints. These diseases also influence health status, but not 

related to COPD. They potentially influence the results when including these subjects to the COPD 

population. To clarify this, behind the sentence "Any clinically relevant disease which in the opinion of 

the investigator may influence the results of the study" we added “, referring to diseases influencing 

health status not related to symptoms of COPD” (page 7, line 3-6, heading „exclusion criteria for the 

patients with COPD‟ and line 20-22, heading „exclusion criteria for the non-COPD subjects‟).  

 

C4 If the unique aim of the study was to check the role of cardiovascular comorbidities only, the aim 

of the study should be better clarified in pag. 4, line 15-16, and not only put in brackets.  

R4 As mentioned in a former reply (R1, minor comments reviewer #1), the brackets have been 

removed; now also on page 4 (line 15-16, heading „background‟) and page 11 (line 54-55, heading 

„clinical consequences‟). To clarify our first objective, we changed the first objective from “To study the 

clinical, (patho)physiological and psycho-social determinants of CAT and impact of (cardiovascular) 

comorbidities on health status in patients with COPD” to “To study the clinical, (patho)physiological 

and psycho-social determinants of CAT and impact of previously established and/or new diagnosed 

cardiovascular comorbidities on health status in tertiary care patients with COPD”.    

 

Comments from the author to the editor:  

A few adjustments have been made regarding sentence structure. Changes are highlighted using 

track changes. In addition, an online supplement regarding the sample size is added to the 

manuscript.  

 

Contributiorship statement  

DES, SW, EFMW, FMEF and MAS contributed to the writing of this protocol article. All authors 

critically revised the article and gave final approval of this version to be published.  

 

   

Appendix:  

 

SAMPLE SIZE CALCULATION  
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The original sample size calculation:  

A sample size calculation for continuous response variables was performed with the available data 

from literature (Jones et al. Eur Respir Journal 2009). Three sample size calculations were performed, 

due to the differences in CAT scores were expected to be different between tertiary care COPD 

patients; tertiary care COPD patients and, primary care and secondary care COPD patients; and 

tertiary care COPD patients and non-COPD controls.  

 

The mean of non-COPD controls is estimated on 5 units of the CAT. A minimal difference of 5 units 

with COPD patients resulted that the lowest mean of the CAT for COPD patients should be 10 units 

(this is a proportion of 0.25 of the maximum of 40 units of the CAT).  

 

Sample size calculation for tertiary care COPD patients:  

The sample size calculation to compare tertiary care patients is based on detecting a minimal 

difference of 4 units of the CAT (4/40 is a proportion of 0.10 of the maximum of 40 units of the CAT).  

 

For this sample size calculations was used:  

Power 1-B = .80  

Significance level a = .05  

Formula:  

N = {(z a/2 + z1-B )2 * pmean * (1- pmean )* (1+r)}/ {d2 * r}  

z/2 = 1.96 (for two sided a = 0.05)  

z1-B = 0.84 (for 1-B = 0.80)  

pmean = (r *pcopd patient + pcopd patient)/(r+1) gives (1* 0.25 + 0.25)/(1+1)= 0.25  

pcopd patient = 0.25  

difference d = 0.10  

ratio r = 1  

 

N = {(1.96 + 0.84)2 * 0.25 * (1- 0.25) * (1+1)}/(0.102 *1) resulted in an n = 294 (about 300). So, the 

total tertiary care patients group should consist 2 *300 tertiary care patients. The GOLD II and GOLD 

III tertiary care patients group will consist in 300 patients and the GOLD IV tertiary care patients will 

also consist of 300 patients.  

 

Sample size calculation for comparing primary care and secondary care COPD patients with tertiary 

care COPD patients  

 

The sample size calculation to compare tertiary care patients with primary care and secondary care is 

based on detecting a minimal difference between 4.5 and 5 units of the CAT (4.5/40 is a proportion of 

0.11 of the maximum of 40 units of the CAT and 5/40 is a proportion of 0.13 of the maximum of 40 

units of the CAT).  

 

For the sample size calculation with 4.5 units difference was used:  

Power 1-B = .80  

Significance level a = .05  

Formula:  

N = {(z a/2 + z1-B )2 * pmean * (1- pmean )* (1+r)}/ {d2 * r}  

z a/2 = 1.96 (for two sided a = 0.05)  

z1-B = 0.84 (for 1-B = 0.80)  

pmean = (r *pcopd patient + pcopd patient)/(r+1) gives (1* 0.25 + 0.25)/(1+1)= 0.25  

pcopd patient = 0.25  

difference d = 0.11  

ratio r = 1  
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N = {(1.96 + 0.84)2 * 0.25 * (1- 0.25) * (1+1)}/(0.112 *1) resulted in an n = 232.3 (about 235)  

 

For the sample size calculation with 5 units difference was used:  

Power 1-B = .80  

Significance level a = .05  

Formula:  

N = {(z a/2 + z1-B )2 * pmean * (1- pmean )* (1+r)}/ {d2 * r}  

z a/2 = 1.96 (for two sided a = 0.05)  

z1-B = 0.84 (for 1-B = 0.80)  

pmean = (r *pcopd patient + pcopd patient)/(r+1) gives (1* 0.25 + 0.25)/(1+1)= 0.25  

pcopd patient = 0.25  

difference d = 0.13  

ratio r = 1  

 

N = {(1.96 + 0.84)2 * 0.25 * (1- 0.25) * (1+1)}/(0.132 *1) resulted in an n = 188.2 (about 190)  

.  

The total tertiary care COPD patients group and the combination of the primary care and secondary 

care COPD patients consist between 190 and 235 patients for this analyse. Therefore for this study 

200 primary care and secondary care COPD patients will be included. A sample of the tertiary care 

patients of 200 patients will be used for these analyses.  

 

Sample size calculation for comparing non-COPD controls with tertiary care COPD patients  

 

The sample size calculation is based on detecting a minimal difference of 5 units of the CAT (5/40 is a 

proportion of 0.125 of the maximum of 40 units of the CAT) between COPD patients (3 groups) and 

non-COPD controls (2 groups). The sample size calculation is repeated with COPD patients as one 

group and non-COPD controls as one group.  

 

The mean of non-COPD control is estimated on 5 units of the CAT. A minimal difference of 5 units 

with COPD patients resulted that the lowest mean of the CAT for COPD patients should be 10 units 

(this is a proportion of 0.25 of the maximum of 40 units of the CAT).  

 

For this sample size calculations was used:  

Power 1-B = .80  

Significance level a = .05  

Formula:  

N = {(z a/2 + z1-B )2 * pmean * (1- pmean )* (1+r)}/ {d2 * r}  

z a/2 = 1.96 (for two sided a = 0.05)  

z1-B = 0.84 (for 1-B = 0.80)  

pmean = (r *pcopd patient + pn0n-copd control)/(r+1) gives (1.5* 0.25 + 0.125)/(1.5+1)= 0.5/2.5 =0.20  

pcopd patient = 0.25  

pnon-copd control = 0.125  

difference d = 0.25 - 0.125 = 0.125  

ratio r = 1.5  

N = {(1.96 + 0.84)2 * 0.20 * (1- 0.20) * (1+1.5)}/(0.1252 *1.5) resulted in an n = 133.8 (about 134). 

Based on this calculation the total non-COPD control group should consist 134 participants and the 

total COPD group should consist 1.5*133.8 = 200.7 (about 201 patients).  

 

For this sample size calculations was used:  

Power 1-B = .80  

Significance level a = .05  

Formula:  
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N = {(z a/2 + z1-|B )2 * pmean * (1- pmean )* (1+r)}/ {d2 * r}  

z a/2 = 1.96 (for two sided a = 0.05)  

z1-B = 0.84 (for 1-B = 0.80)  

pmean = (r *pcopd patient + pnon-copd control)/(r+1) gives (1* 0.25 + 0.125)/(1+1)= 0.375/2 =0.19  

pcopd patient = 0.25  

pnon-copd control = 0.125  

difference d = 0.25 - 0.125 = 0.125  

ratio r = 1  

 

N = {(1.96 + 0.84)2 * 0.19 * (1- 0.19) * (1+1)}/(0.1252 *1) resulted in an n = 152.88 (about 153). Based 

on this calculation the total non-COPD control group should consist 153 participants and the total 

COPD group should consist 153 patients.  

 

The total tertiary care COPD patients group and the non-COPD control group should consist between 

134 and 153 patients for this analyse. Therefore for this study 150 non-COPD controls will be 

included. A minimum sample of 150 tertiary care patients will be used for these analyses.  

 

 

Adjustments to the sample size calculation:  

 

There are some concerns regarding the initial sample size calculation. The following reasons 

underline the adequacy and sufficiency of a smaller sample size, regarding tertiary care patients 

(n=500), for the current study.  

 

1. The sample size calculation was based on the out-dated international COPD GOLD 2007 guideline 

which classified COPD patients into four groups (GOLD I to IV), based on the degree of airflow 

limitation. However, the 2011 GOLD strategy started classifying patients in four groups based on the 

combination of the degree of airflow limitation and the number of exacerbations in the past twelve 

months and health status/severity of symptoms. This new classification has further been elaborated 

and described in the latest WHO COPD GOLD 2015 document. Consequently, these substantial 

changes impact the original foundation of the subgroups: it was outdated and a new composition was 

necessary.  

 

2. One objective of the current study is to study the impact of cardiovascular comorbidities on CAT-

scores. An interim analyses showed that a sample size between n=4322 and n=46044 was necessary 

to detect differences in CAT-scores between patients with and without cardiovascular comorbidities. 

However, this sample size is not reasonable and it is not meaningful for the current study to include 

600 patients anymore.  

 

The sample size has been calculated with the program G*power 3.1.9. [Friedman et al. 

“Fundamentals of Clinical Trails” (3rd edition) 1998; Faul et al. Behavior Research Methods 2007].  

 

The performed test is: t-test mean difference between two independent means (two groups) with a 

power of 0.80 and α-error: 0.05.  

 

3. Furthermore, a minimal clinically important differences of 2 points for the CAT has been established 

(Kon et al. Lancet Respir Med 2014). This was not available at the time of the initial sample size 

calculation. A second interim analyses revealed that GOLD II, GOLD III and GOLD IV patients 

following rehabilitation showed a clinically relevant improvement of their health status. Thus, it is 

possible to detect clinically relevant changes with the present available data.  

 

4. However, using these data to re-calculate the sample size, a sample of n=3084 was needed. This 
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is due to small differences in variances. As mentioned earlier, this sample size is not reasonable and 

meaningful for the current study.  

 

The sample size has been calculated with the program G*power 3.1.9. [Friedman et al. 

“Fundamentals of Clinical Trails” (3rd edition) 1998; Faul et al. Behavior Research Methods 2007].  

 

The performed test is: F-test; ANOVA: fixed effects omnibus, one-way, with a power of 0.80 and α-

error: 0.05.  

 

5. During the period we requested approval of the local medical ethical committee to adjust the 

sample size calculation, nearly 500 tertiary care patients were included in the study. Due to the 

unfeasible amount of patients needed after a re-calculation of the sample size, we suggested a study 

sample of 500 patients. Some observational research has been published studying the change of 

CAT in patients with COPD following pulmonary rehabilitation. The sample sizes in these studies 

varied between n=118 and n= 377 (e.g. Dodd et al. Thorax 2011, Dodd et al. COPD 2012, Kon et al. 

Respiration 2013) underlying the sufficiency of 500 patients for the current study. 
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