
SAMPLE SIZE CALCULATION  

 

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- = .80 

Significance level  = .05 

Formula: 

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

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

z1-  = 0.84  (for 1- = 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 = 294 300. 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- = .80 

Significance level  = .05 

Formula: 

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

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

z1-  = 0.84  (for 1- = 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 

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

 

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

Power 1- = .80 

Significance level  = .05 

Formula: 

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

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

z1-  = 0.84  (for 1- = 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 = 188.2 190.   



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- = .80 

Significance level  = .05 

Formula: 

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

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

z1-  = 0.84  (for 1- = 0.80) 

pmean  = (r *pcopd patient + pnon-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 = 133.8 134. 

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  201 patients. 

 
For this sample size calculations was used: 

Power 1- = .80 

Significance level  = .05 



Formula: 

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

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

z1-  = 0.84  (for 1- = 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  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 (table 1). However, this sample size is not reasonable 

and it is not meaningful for the current study to include 600 patients anymore. 

 

Table 1. Sample size calculation based on available data (baseline data of tertiary care patients) 

 n  Baseline CAT-score  

(mean)  

Baseline CAT-score 

(standard deviation) 

Cardiovascular comorbidity 192 21.13 6.77 

No cardiovascular comorbidity 221 21.63 6.55 

Total sample size 4322   

    

Impaired ejection fraction  65 21.54 7.11 

No impaired ejection fraction 350 21.38 6.56 

Total sample size 46044   

 

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 (table 2). Thus, it is possible to detect clinically relevant changes with the present 

available data.  

 

 

 



Table 2. Sample size calculation based on available data (change in CAT-score, longitudinal data 

(before and after rehabilitation) of tertiary care patients  

 

4.  However, using these data (table 2) to re-calculate the sample size, a sample of 

n=3084 was needed (table 3). This is due to small differences in variances. As mentioned 

earlier, this sample size is not reasonable and meaningful for the current study. 

 

Tabel 3. Sample size calculation based on available data (change in CAT-score, longitudinal data 

(before and after rehabilitation) of tertiary care patients 

 

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 

GOLD stage n Change in CAT score 

(mean)  

Change in CAT score 

(standard deviation) 

 

2 95 -2.61 6.94  

3 102 -3.50 6.88  

4 56 -2.98 7.69  

GOLD stage n Change in CAT score 

(mean)  

Change in CAT score 

(standard deviation) 

 

2 95 -2.61 6.94  

3 102 -3.50 6.88  

4 56 -2.98 7.69  

Between variance    39.260 

Within variance    12553.072 

Total sample size 3084    



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. 

 


