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Given known significant differences in benzodiazepine exposure risk in the older adult 

COPD population [1], we used 1:1 propensity score matching without replacement [2] to create 

matched samples of exposed and unexposed individuals. The propensity score reflects the 

probability of receiving a new benzodiazepine for an individual with a specific set of measured 

baseline factors. The rationale and methods underlying the use of propensity score matching 

have been previously described [2-5]. We selected a 1:1 matching ratio since this has been 

previously shown to minimize bias and additional inclusion of more unexposed individuals 

results in minimal increases in precision [3]. We computed a propensity score for new 

benzodiazepine receipt by developing a logistic regression model with 26 covariates describing 

patient demographic and health characteristics that were known to be associated with 

benzodiazepine receipt in older adults with COPD [1] and that were felt to affect the outcomes of 

interest (Table 1) [6]. Markers of COPD severity, health care utilization, and general health 

status were included in the propensity score. We used a calliper width of 0.2 standard deviations 

of the logit of the propensity score for matching, since this calliper width has been shown to be 

optimal under a variety of scenarios [7]. 

As items such as baseline respiratory symptoms, pulmonary function and supplemental 

oxygen use were not available for inclusion in the propensity score, COPD severity was assessed 

using such measures as COPD exacerbation history in the year prior to the index, disease 

duration, and use of respiratory-related medications. COPD exacerbation history is a commonly 

accepted marker of COPD severity [8-9] and it is known to be associated with severity of 

underlying airflow obstruction [10], risk of future exacerbations [11], and mortality [12]. 

Furthermore, the single best predictor of exacerbations among individuals with COPD, 

regardless of lung function, is a history of previous exacerbation [11]. A cut-off of 1 or more 



exacerbations in the preceding year is used to distinguish degrees of COPD severity by 

exacerbation history [8]. Among individuals who had 1 or more COPD exacerbation in the year 

prior to index, we distinguished whether the exacerbation(s) were or were not all associated with 

presentation to hospital, since presentation to hospital likely represents a more severe form. 

Respiratory exacerbations associated with presentation to hospital were defined as an ER visit or 

a hospitalization for COPD or pneumonia. Respiratory exacerbations not associated with 

presentation to hospital (i.e., outpatient exacerbations) were defined as receipt of an oral 

corticosteroid or respiratory antibiotic within +/-7 days of a physician clinic/office visit for 

COPD or pneumonia and with the corticosteroid or antibiotic prescription having a supply date 

of 5-21 days. This definition of non-hospital associated respiratory exacerbation is similar to 

what has been used in the literature [11, 13]. We also included a covariate in the propensity score 

denoting whether or not individuals had had a COPD exacerbation (requiring and not requiring 

presentation to hospital) in the 30 days prior to index. The rationale for including this variable 

was to balance benzodiazepine users and non-users on a marker of recent respiratory status 

stability at the time of index. Benzodiazepines are frequently prescribed to individuals around the 

times of COPD exacerbations [1], and as a result, any future adverse respiratory events following 

benzodiazepine receipt could be related to the individual's unstable COPD rather than the 

benzodiazepine. 
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