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Adverse respiratory outcomes were also examined stratifying by benzodiazepine half-life 

type received (i.e., long-acting agents vs. intermediate/short-acting agents). There is some 

evidence to suggest that long-acting benzodiazepines may be associated with greater risk of 

adverse effects, like psychomotor effects, over shorter-acting agents [1-2]. Adverse respiratory 

outcomes were also examined among individuals who received the most commonly dispensed 

benzodiazepine, which was lorazepam, for the community-dwelling group (56.6%) and the long-

term care resident group (74.5%).  

In the community-dwelling cohort, compared to non-users, both new users of long-acting 

benzodiazepines and new users of intermediate/short-acting benzodiazepines had significantly 

higher risk of outpatient respiratory exacerbations and ER visits for COPD or pneumonia (On-

line Supplement 3 Table 1). Among new users of long-acting agents, significantly lower all-

cause mortality was also observed, and among new users of intermediate/short-acting agents, 

there was also significantly increased risk of hospitalizations for COPD or pneumonia. In the 

subgroup of individuals receiving lorazepam specifically, the risks of outpatient respiratory, ER 

visits for COPD or pneumonia and all-cause mortality were all significantly elevated among 

benzodiazepine recipients. In the long-term care resident cohort, there were no significant 

differences in adverse respiratory outcomes between new and non-users of benzodiazepines in 

either benzodiazepine half-life type strata or among lorazepam users (On-line Supplement 3 

Table 2). 

The finding of multiple significantly increased adverse respiratory outcomes consistently 

across different benzodiazepine drug subgroups in the community-dwelling cohort help support 

that our main results are robust. While some studies have reported that non-respiratory adverse 

effects of benzodiazepines, like psychomotor effects, are heightened with the use of longer-
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acting benzodiazepine agents [1-2], this has not been consistently demonstrated [3-4]. We found 

that both long-acting and intermediate/short-acting benzodiazepines were significantly associated 

with important adverse respiratory outcomes, with slightly higher relative risks among users in 

the intermediate/short-acting subgroup compared to the long-acting subgroup.  
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On-line Supplement 3 Table 1 - Risk ratios and confidence intervals for adverse respiratory outcomes for the matched community-dwelling cohort stratified by benzodiazepine 

drug type received 

 

Sensitivity 

analyses 

Benzodiazepine 

use status 

 

Outpatient 

respiratory 

exacerbation 

 ER visit 

for COPD 

or 

pneumonia 

 Hospitalization 

for COPD or 

pneumonia 

 ICU 

admission 

during 

hospitalization 

for COPD or 

pneumonia 

 All-cause 

mortality 

 

            

Benzodiazepine 

drug half-life 

type dispensed 

 

 N (%) 
RR (95% 

CI) 
 N (%) 

RR (95% 

CI) 
 N (%) 

RR (95% 

CI) 
 N (%) 

RR (95% 

CI) 
 N (%) 

RR (95% 

CI) 

Long-acting New users 

 335 (4.22%) 

1.27 

(1.09,1.49) 85 (1.07%) 

1.49 

(1.07,2.08) 118 (1.49%) 

0.96 

(0.75,1.23) 16 (0.20%) 

0.80 

(0.41,1.54) 

116 

(1.46%) 

0.48 

(0.38,0.59) 

 Non- users 

263 (3.31%)   57 (0.72%)   123 (1.55%)   20 (0.25%)   

243 

(3.06%)   

            

Intermediate/short-

acting 

New users 

 

 2046 (4.99%) 

1.48 

(1.39,1.58) 

609 

(1.49%) 

2.00 

(1.75,2.30) 825 (2.01%) 

1.11 

(1.01,1.23) 117 (0.29%) 

0.86 

(0.67,1.10) 

1282 

(3.13%) 

0.99 

(0.92,1.07) 

 Non- users 

1380 (3.37%)   

304 

(0.74%)   740 (1.81%)   136 (0.33%)   

1290 

(3.15%)   

 

 

 

           

Specific 

benzodiazepine 

drug dispensed§ 

           

Lorazepam New users 

 

 1423 (5.14%) 

1.53 

(1.41,1.66) 

434 

(1.57%) 

2.14 

(1.81,2.52) 542 (1.96%) 

1.07 

(0.95,1.20) 82 (0.30%) 

0.89 

(0.66,1.20) 

972 

(3.51%) 

1.11 

(1.02,1.22) 

 Non- users 

930 (3.36%)   

203 

(0.73%)   508 (1.83%)   92 (0.33%)   

873 

(3.15%)   

 

§ Results are presented only for lorazepam, which was the most commonly dispensed benzodiazepine. 
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On-line Supplement 3 Table 2 - Risk ratios and confidence intervals for adverse respiratory outcomes for the matched long-term care resident cohort stratified by benzodiazepine 

drug type received 

 

Sensitivity 

analyses 

Benzodiazepine 

use status 

 

Outpatient 

respiratory 

exacerbation  

 ER visit 

for COPD 

or pneum-

onia 

 Hospitaliz-

ation for 

COPD or 

pneumonia 

 ICU 

admission 

during 

hospitaliz-

ation for 

COPD or 

pneumonia 

 All-cause 

mortality 

 

            

Benzodiazepine 

drug half-life 

type dispensed 

 

N (%) 
RR (95% 

CI) 
 N (%) 

RR (95% 

CI) 
N (%) 

RR (95% 

CI) 
N (%) 

RR (95% 

CI) 
 N (%) 

RR (95% 

CI) 

Long-acting New users 

 22 (4.92%) 

0.85 

(0.49,1.46) <6* 

0.14 

(0.02,1.16) 9 (2.01%) 

0.90 

(0.37,2.21) 

<6* 

 NA 

46 

(10.29%) 

0.85 

(0.59,1.22) 

 Non- users 

26 (5.82%)   7 (1.57%)   10 (2.24%)   0   

54 

(12.08%)   

            

Intermediate/short

-acting 

New users 

 

 476 (5.88%) 

1.08 

(0.96,1.22) 64 (0.79%) 

0.98 

(0.70,1.38) 188 (2.32%) 

1.06 

(0.86,1.29) 12 (0.15%) 

0.75 

(0.35,1.59) 

967 

(11.94%) 

0.99 

(0.91,1.08) 

 Non- users 

440 (5.43%)   65 (0.80%)   178 (2.20%)   16 (0.20%)   

974 

(12.03%)   

 

 

 

           

Specific 

benzodiazepine 

drug dispensed§ 

           

Lorazepam New users 

 

 379 (5.95%) 

1.06 ( 

0.92,1.21) 49 (0.77%) 

0.92 

(0.63,1.36) 142 (2.23%) 

1.03 

(0.82,1.30) 9 (0.14%) 

0.64 

(0.28,1.49) 

839 

(13.18%) 

1.09 

(0.99,1.19) 

 Non- users 

359 (5.64%)   53 (0.83%)   138 (2.17%)   14 (0.22%)   

773 

(12.14%)   

 

* Percentages are not presented for cell sizes less than 6, in keeping with ICES publication rules. 

§ Results are presented only for lorazepam, which was the most commonly dispensed benzodiazepine. 


