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Objectives
Characterize trends in opioid toxicities among people 
with and without OUD and assess the impact of the 

COVID-19 pandemic on event rates.
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RESULTS
• Across Canada, the COVID-19 pandemic occurred 

amidst an ongoing drug toxicity overdose crisis.
• People with opioid use disorder (OUD) are most 

frequently impacted by opioid-related harms, 
however it is unknown if the pandemic led to 
disproportionate increases in opioid toxicities among 
this population.

INTRODUCTION

CONCLUSIONS
• The rate of opioid toxicities has continued to grow across 

Ontario, with substantial acceleration during COVID-19.
• The important differences observed among people with OUD 

compared to those without, highlights the critical need for 
improved access to both novel and existing harm reduction 
and treatment interventions. 

METHODS
Study Design: Population-based time series analysis 
of all individuals in Ontario who experienced a fatal 
or non-fatal opioid toxicity over the study period. 
 
Study Period: January 1, 2014, to December 31, 
2021.

Data Sources: Linked Ontario administrative 
healthcare databases housed at ICES. Non-fatal 
opioid toxicities were identified using the Canadian 
Institute for Health Information’s National 
Ambulatory Care Reporting System and Discharge 
Abstract Database. Fatal opioid toxicities were 
identified using the Drug and Drug/Alcohol-Related 
Deaths database.

Outcome: Opioid toxicities, measured as a count of 
events each month and reported as rates per 
100,000 Ontario population.

Stratification: People with OUD were defined as 
those who received opioid agonist treatment or an 
in-hospital OUD diagnosis in the five-years prior to 
their index date. All other individuals were classified 
as not having OUD.

Statistical Analysis: We used interventional 
autoregressive integrated moving average (ARIMA) 
models, with ramp transfer functions to assess the 
impact of the declaration of the pandemic 
emergency in March 2020.

Figure 1. Monthly rates of opioid toxicities, overall and stratified by people with and without OUD

• We observed an increase in the overall rate of opioid toxicities following the onset of 
the COVID-19 pandemic,
• Among people with OUD, we found a significant increase of ~28 opioid 

toxicities/month.
• People with OUD may have been disproportionately impacted by the pandemic due 

to:
• Lockdowns preventing harm reduction programs from operating
• Increased unpredictability of the unregulated supply
• Reduced access to treatment for OUD

DISCUSSION
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Table 1. Baseline characteristics, assessed at each person’s first opioid toxicity

Characteristics Overall
N= 52,052

No OUD
N= 31,528

OUD
N= 20,524

Age
0-24 7,265 (14.0%) 5,423 (17.2%) 1,842 (9.0%)
25-44 24,057 (46.2%) 11,355 (36.0%) 12,702 (61.9%)
45-64 15,592 (30.0%) 10,135 (32.1%) 5,457 (26.6%)
65+ 5,138 (9.9%) 4,615 (14.6%) 523 (2.5%)

Male 31,489 (60.5%) 17,864 (56.7%) 13,625 (66.4%)
Income quintile

1 (lowest) 19,601 (37.7%) 11,019 (34.9%) 8,582 (41.8%)
2 11,424 (21.9%) 6,926 (22.0%) 4,498 (21.9%)
3 8,347 (16.0%) 5,320 (16.9%) 3,027 (14.7%)
4 6,381 (12.3%) 4,173 (13.2%) 2,208 (10.8%)
5 5,638 (10.8%) 3,781 (12.0%) 1,857 (9.0%)

Region of residence 
Rural 5,662 (10.9%) 3,565 (11.3%) 2,097 (10.2%)
Urban 45,775 (87.9%) 27,679 (87.8%) 18,096 (88.2%)

Table 2. Rate of opioid toxicities: results of the interventional ARIMA analyses

ARIMA models
(no intercept)

Increase in monthly rate of opioid toxicities 
per 100,000 (95% CI)

p-value

Overall - (0,1,4)
March 2020: (ramp function) 0.19 (0.029, 0.36) 0.021

People with OUD – (2,1,1)
March 2020: (ramp function) 0.19 (0.10, 0.28) <.001

People without OUD - (1,1,0)
March 2020: (ramp function) 0.004 (-0.12, 0.13) 0.95


