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4. Rationale:  
  
 Chronic obstructive pulmonary disease (COPD) encompasses chronic bronchitis and 
emphysema.1  Symptoms of COPD include wheezing, dyspnea, sputum production, 
airflow obstruction, decreased expiratory flow, loss of lung elasticity, hyperinflation, and 
inflammatory narrowing of airways due to infiltration by neutrophils, macrophages, and 
CD8-positive T cells.1,2,3  COPD is the fifth leading cause of death worldwide.1  As of 
1999, COPD accounted for 5.1% and 4.8% of deaths the U.S. in men and women, 
respectively.4  Among COPD patients participating in an international multi-center trial, 
the specific causes of death were as follows: respiratory (35%), cardiovascular (27%), 
cancer (21%), and other/unknown (18%).5   
 The long-term mortality among individuals with COPD has been described in 
several studies, although most included only white individuals.  For example, in a cohort 
of 1,999 men from Norway, subjects with stage I and II COPD as described by the Global 
Initiative for Chronic Obstructive Lung Disease had significantly higher all-cause 
mortality over 26 years of follow-up compared to individuals without COPD.6   
 Racial differences in all-cause mortality in COPD patients have not been previously 
described.  Therefore, we propose to examine race-specific all-cause mortality by 
presence and severity of COPD within the ARIC cohort. 
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5. Main Hypothesis/Study Questions: 
 
 We hypothesize that all-cause mortality rates among blacks and whites in the ARIC 
cohort will show a significant negative association with categories of COPD at baseline. 
 
6. Design and analysis (study design, inclusion/exclusion, outcome and other 
variables of interest with specific reference to the time of their collection, summary 



of data analysis, and any anticipated methodologic limitations or challenges if 
present). 
 
 All ARIC participants who can be classified on COPD will be included in this study.  
Individuals who self-report asthma or report a physician diagnosis of asthma at baseline 
will be excluded from analyses.  The independent variable will be COPD as determined 
by lung function tests (FEV1 as a percentage of predicted value, and FEV1/FVC ratio).  
COPD will be defined as shown below.   
 
No COPD   FEV1/FVC > 70% 
     FEV1 > 80% predicted 
 
COPD    FEV1/FVC < 70% 
     FEV1 < 80% predicted 
 
Baseline data for lung function will be used for all participants.  Additionally, we will 
identify those self-reporting physician diagnosed chronic bronchitis, or self-reporting 
chronic cough and phlegm for 3 or more months for two consecutive years.  A composite 
definition for COPD including either COPD defined by spirometry or self-reported 
chronic bronchitis will be additionally used for analyses.  The dependent variable in this 
study will be mortality due to any cause.  First, we will assess race-specific rates of 
mortality by COPD using Poisson regression.  Then, cox proportional hazards regression 
will be used to determine the hazard ratios of all-cause mortality by prevalence of COPD 
at baseline.  If confounding is observed, the associations will be adjusted for the 
following covariates at baseline: age, sex, field center, body mass index, diabetes, 
smoking status and amount, alcohol, hypertension, physical activity, and serum total 
cholesterol.  Analyses will be stratified by race and interaction tests by sex will be 
conducted, and analyses will be reported separately by sex within race group if evidence 
of heterogeneity by sex is present.  Additionally, we will test an interaction between 
smoking and COPD on all-cause mortality.  If the smoking-COPD interaction is 
significant, we will report analyses stratified by smoking status or categories of pack-
years of smoking.  Finally, we will conduct a sensitivity analysis including individuals 
with FEV1/FVC > 70% and FEV1 < 80% or FEV1/FVC < 70% and FEV1 > 80% in the 
referent no COPD category to determine whether we need to exclude these individuals 
from our analysis.  Finally, we will depict cumulative survival by COPD category in 
blacks and whites using the Life Table approach.    
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