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A B S T R A C T

Background: There have been significant efforts to respond to the two public health emergencies of coronavirus
disease 2019 (COVID-19) and overdose in British Columbia (BC), Canada. The purpose of this study was to
quantify the prevalence of known risk factors associated with mortality due to COVID-19 for persons who have
had a non-fatal overdose during 2015–2017 in comparison to persons who have not had an overdose.
Methods: Data were extracted from the BC Provincial Overdose Cohort which includes a 20 % random sample of
BC residents and persons who have had a non-fatal overdose in BC from January 2015 to December 2017. Chi-
square tests and logistic regression were used to compare risk factors by overdose history.
Results: Persons who had a non-fatal overdose were significantly more likely to have three (chronic pulmonary
disease, diabetes, coronary heart disease) of the four known chronic conditions associated with the development
of severe illness due to COVID-19 compared to persons who did not have a previous non-fatal overdose event.
Conclusion: Persons who had an overdose were more likely to have several chronic conditions associated with
the development of severe illness due to COVID-19. The increased likelihood of having these risk factors is
reflective of the social and health inequities experienced by persons who have a history of overdose.

1. Introduction

There have been significant efforts to respond to the dual public
health emergencies of coronavirus disease 2019 (COVID-19) and
overdose in British Columbia (BC), Canada including the provision of
pharmaceutical alternatives to the toxic drug supply (BC Centre on
Substance Use, 2020). The purpose of this analysis was to quantify the
prevalence of known risk factors associated with mortality due to
COVID-19 for persons who have had a non-fatal overdose during
2015–2017 in comparison to persons who have not had an overdose.

2. Materials and methods

Data were extracted from the Provincial Overdose Cohort (ODC),
which includes a 20 % random sample of BC residents and persons who
have had a non-fatal overdose in BC from January 1, 2015 to December
31, 2017. The ODC and definitions for identification of overdose cases
are described elsewhere (MacDougall et al., 2018). Persons who died
prior to December 31, 2017 were excluded. Risk factors for serious
COVID-19-related illness were identified from the literature: 1) chronic
pulmonary disease (including asthma and COPD), 2) diabetes, 3) hy-
pertension, 4) coronary heart disease, 5) over 50 years of age, 6) male

sex, and 7) Elixhauser Comorbidity Index (ECI) of 2+ (Yang et al.,
2020; Driggin et al., 2020). To be recorded as having risk factors 1–4,
persons must have had two physician billing records or one hospitali-
zation record in a one year period from 2015 to 2017 (British Columbia
Ministry of Health, 2017a; British Columbia Ministry of Health, 2017b).
Demographic information was extracted from the Client Roster for the
year 2017 (British Columbia Ministry of Health, 2017c). The ECI was
calculated using hospitalization data for all chronic diseases excluding
respiratory illness, drug abuse, diabetes, hypertension, and coronary
heart disease. Chi-square tests were used to compare risk factors by
overdose history. Logistic regression was used to calculate odds ratio of
having a risk factor for persons who had a previous overdose compared
with persons who did not have an overdose after adjusting for age and
sex. Statistical significance was defined as p< 0.05.

3. Results

This study included 1,041,536 persons, 19,005 persons had one or
more non-fatal overdose events from 2015 to 2017. The average age
was 39 years and 50.0 % were male. Among persons who had an
overdose, 56.0 % had a record of receiving social assistance (N =
10,649) from 2015 to 2017. Of these persons, 53.7 % had a record of no
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fixed address from 2015 to 2017 (N = 5716). After adjusting for age
and sex, persons who had a previous overdose were more likely to have
chronic pulmonary disease, diabetes, coronary heart disease, and an
ECI of over two compared with persons who did not have a previous
overdose (Table 1).

4. Discussion

Persons who had an overdose were more likely to have three of the
four known chronic conditions associated with the development of se-
vere illness due to COVID-19. The increased likelihood of having these
risk factors is reflective of the social and health inequities experienced
by persons who have a history of overdose. Despite being a younger
population, persons who have a history of overdose were more likely to
have co-morbid conditions. Overdose events and chronic health con-
ditions are likely underreported due to misclassification bias. Increasing
use of take home naloxone in community settings has reduced reliance
on health care providers to reverse overdose which is believed to have
lowered health care utilization for overdose events. The high propor-
tion of persons who had a previous overdose who received income as-
sistance and experienced homelessness may suggest limited access to
material resources to support physical isolation.
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Table 1
Risk factors for coronavirus disease 2019 by overdose history.

Risk Factor Persons without a Non-Fatal Overdose (N =
1,022,531)

Persons with a Non-Fatal Overdose (N =
19,005)

P Value Adjusted OR (95 % CI)a,b

1. Chronic pulmonary disease 67,104 (6.6) 2102 (11.1) < 0.001 2.01 (1.92–2.11)
2. Diabetes 66,278 (6.5) 1010 (5.3) < 0.001 1.24 (1.16–1.32)
3. Hypertension 125,860 (12.3) 1341 (7.1) < 0.001 0.98 (0.93–1.05)
4. Coronary heart disease 29,788 (2.9) 634 (3.3) < 0.001 2.08 (1.92–2.27)
5. Age > 50 347,086 (33.9) 3219 (16.9) < 0.001 c

6. Sex Male 506,549 (49.5) 12,502 (65.8) < 0.001 c

7. Elixhauser Comorbidity index† > 2 16,971 (1.7) 2642 (13.9) < 0.001 18.05 (17.19−18.96)

† Excluded chronic pulmonary disease, diabetes, hypertension, and drug abuse from the Elixhauser Comorbidity Index calculation.
a Adjusted for age and sex.
b Persons who did not have a previous non-fatal overdose were the reference group.
c Entered as covariates in the adjusted model.
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