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Methods  

Scoring of CT characteristics 

Scoring of pulmonary abnormalities was performed at a research workstation, using iXViewer 

reviewing software. CT scorings were performed by research physicians with 3 years of experience in 

reading chest CT and one board certified radiologist. The reader was blinded for participant’s 

characteristics and outcome status. A random set of 50 examinations, enriched with abnormalities 

were scored by the radiologist and research physicians. Observer agreement was evaluated according 

to the Guidelines for Reporting Reliability and Agreement Studies (GRRAS)[1]. Observer agreement 

was moderate for emphysema (ICC 0.67); moderate for bronchiectasis (kappa 0.47); and fair for 

airway-thickening (kappa 0.33). 

Identification COPD cases and follow- up  

In the current study, patients with a prior history of acute COPD exacerbation requiring hospital 

admission were excluded. Data on COPD events requiring hospitalization were obtained from the 

Dutch National Registry of Hospital Discharge Diagnoses (ICD-9 codes 491, 492, 496). Data on 

COPD events resulting in death were obtained from the National Death Registry (codes ICD-10 codes 

J41-J44 and J47) from baseline to January 2009 [2]. The database was linked to the study cohort with 

a validated probabilistic method [3 4]. As previously demonstrated, the overall quality of Dutch national 

registers is high and ICD-codes have high specificity (>99%) and negative predictive values (93- 94%) 

[5], enabling reliable identification of COPD events and follow-up. So we can assure with a high 

degree of certainty that we have not included subjects who have been previously hospitalized for 

COPD.  

For each patient we determined an entry date, which was the date subjects underwent chest CT. In 

addition, we determined the censor date, which was the earliest date of the dates on which they 

developed outcome of interest, date the study period ended (1 January 2009) or date of death. We 

determined the person years at risk; the difference between the entry date and the censor date.  
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Statistical analysis 

Cox proportional hazard modelling was used to determine the association between our CT findings 

and the risk of COPD. To account for the case‐cohort approach, weighting was applied to the analysis 

as described by Prentice [6]. Univariate analysis was used to estimate the crude, unadjusted 

association between CT findings and COPD. To identify potentially relevant covariates, we evaluated 

age, scan indication, gender, and the slice thickness together in a multivariate model. Age (in years) 

and slice thickness of the stored axial reconstructions (in millimeters) were modeled continuously, 

whereas gender and scan indication (either cardiovascular, malignancies, or other) were handled as 

factors. Using Wald statistic p values with a threshold of 0.15, we selected the covariates to be 

included in calculating the multivariate‐ adjusted associations between CT findings and COPD risk. All 

analyses were performed using R 2.15 (the R foundation, Vienna, Austria), survival package. 

We confirmed the proportional hazards assumption using Schoenfeld's test. 

 

References 

1. Kottner J, Audige L, Brorson S, et al. Guidelines for Reporting Reliability and Agreement Studies 
(GRRAS) were proposed. J Clin Epidemiol 2011;64(1):96-106 doi: 
10.1016/j.jclinepi.2010.03.002[published Online First: Epub Date]|. 

2. World Health Organization. International Statistical Classification of Diseases and Related Health 
Problems 10th Revision. Secondary International Statistical Classification of Diseases and 
Related Health Problems 10th Revision  2010. 
http://apps.who.int/classifications/apps/icd/icd10online/. 

3. Paas GR VK. Research on the validity of the LMR. Utrecht, Prismant, 2002. 
4. Bruin de AK, J.W.; Gast, A.; Bruin, E.; Sijl van, M.; Verweij, G.;. Record linkage of hospital discharge 

register with population register: experiences at Statistics Netherlands. Stat J UN Econ Comm 
Eur 2004:23-32  

5. Stein BD, Bautista A, Schumock GT, et al. The validity of International Classification of Diseases, 
Ninth Revision, Clinical Modification diagnosis codes for identifying patients hospitalized for 
COPD exacerbations. Chest 2012;141(1):87-93 doi: 10.1378/chest.11-0024[published Online 
First: Epub Date]|. 

6. Prentice RL. On the design of synthetic case-control studies. Biometrics 1986;42(2):301-10  

 

http://apps.who.int/classifications/apps/icd/icd10online/

