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INTRODUCTION 
 
Tracheostomy is commonly performed in critically-ill patients receiving anticipated prolonged 
invasive mechanical ventilation (IMV). Suggested benefits of IMV via a tracheostomy include 
decreased sedation requirements, improved pulmonary toilet, and accelerated ventilator 
weaning. Nevertheless, tracheostomy use among mechanically-ventilated patients may also be 
associated with poorer outcomes, including increased intensive care unit (ICU), in-hospital, and 
28-day mortality, and impaired functionality among long-term ICU survivors. Clinicians must 
appropriately identify suitable candidates who may benefit from this procedure while 
considering risk factor profiles, prognosis, and patient goals of care. The overall objective of this 
study is to examine trends in tracheostomy use, timing, and outcomes for anticipated prolonged 
IMV, and to determine baseline patient and ICU admission characteristics associated with 
tracheostomy receipt compared with ongoing translaryngeal intubation (TLI). The results of this 
descriptive epidemiological analysis may help inform clinicians, patients, and their families to 
assist in their decision-making process regarding management strategies in this critically-ill 
population. 
 
METHODS 
 
This retrospective cohort study examines critically-ill adults (≥ 18 yr) requiring admission to a 
level-3 ICU in the regional catchment area of a Canadian provincial health authority between 1 
January 2013 and 31 December 2019 (inclusive) with respiratory failure (RF) requiring IMV for at 
least three consecutive days. Clinical and health administrative data, obtained from a 
prospectively-maintained centralized regional critical care database, include sociodemographic 
characteristics, APACHE II severity of illness scores, lengths of stay (LOS), ICU organ support and 
related procedures, and ICU mortality. The primary outcome is ICU mortality, with ventilator-



free days (VFDs), IMV duration, ventilator-associated pneumonia (VAP), and ICU LOS as 
secondary outcomes. Age- and sex-standardized use rates per 1,000 ventilated adult residents 
were determined as: 1) cumulative incidence rates of de novo tracheostomy insertion among 
adult hospitalized patients receiving IMV to estimate overall population burden; and 2) average 
(age-adjusted) annual percent change (AAPC) in the incidence rate of tracheostomy. Generalized 
linear models were used to examine trends in patient and hospital characteristics associated 
with tracheostomy receipt, timing, and use over the study period. 
 
RESULTS 
 
Between 1 January 2013 to 31 December 2019, there were 7,455 eligible IMV episodes among 
7,192 adults admitted to a level-3 ICU in the Canadian province under study, of whom 439 
underwent tracheostomy whereas 6,753 received ongoing TLI during their first qualifying 
(index) IMV episode. The AAPC in the tracheostomy incidence rate was −3.2% (95% confidence 
interval [CI], −12.0 to 7.3) overall, and −4.5 (−11.6 to 4.2) and 0.2 (−22.8 to 29.8) among males 
and females, respectively. The modeled age-adjusted rate per 1,000 ventilated patients 
decreased from 78.5 in 2013 to 64.4 in 2019, although this decrease was not statistically 
significant. Regarding trends among APACHE II principal admission diagnosis category groups, 
the AAPC was −1.9 (−26.5 to 49.0), −3.9 (−10.2 to 2.4), 11.2 (−3.9 to 26.5), and −14.8 (−31.7 to 
6.7) for cardiovascular, neurologic, respiratory, and other conditions, respectively (see Table 1 
for additional results). 
 
DISCUSSION 
 
This study provides potentially informative population-level data on trends in tracheostomy use, 
associated characteristics, and patient outcomes from a large province-wide, Canadian 
perspective with robust data sources. These results will be useful in apprising health care 
providers of variables potentially associated with post-tracheostomy outcomes in prolonged 
IMV settings to facilitate the development and adoption of more patient-centered management 
strategies. Canada’s aging population will increasingly challenge our health care systems, and 
informing patients and their families of anticipated outcomes following tracheostomy in a 
diverse critically-ill patient population may aid with appropriate decision-making and resource 
use. 
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Table 1  Tracheostomy use, patient characteristics, and outcomes among adults receiving 
invasive mechanical ventilation in a Canadian provincial regional catchment area, 2013–2019, 
overall and by year 
 

 
 


