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A B S T R A C T   

Objective: To compare the mortality risk due to covid-19 with death due to overdose in British Columbia, Canada. 
The opioid epidemic was declared a public health emergency in 2016. 
Methods: Mortality risk was calculated in micromorts with covid-19 data for January–October 2020, derived from 
the BC center for Disease Control, and illicit drug toxicity deaths for January 2010–September 2020, derived 
from the BC Coroners Service. Age-stratified covid-19 incidence and deaths per 100,000 population and age- 
stratified illicit drug toxicity death rates per 100,000 population were calculated. A micromort is a unit of risk 
equivalent to a one-in-a-million chance of death. 
Results: During the covid-19 pandemic, illicit drug toxicity deaths reached 1.0 micromorts per day, representing 
an increase of 0.5 micromorts per day relative to 2019 rates. In comparison, covid-19 mortality risk was 0.05 
micromorts per day among individuals from the general population living in British Columbia and 21.1 
micromorts per day among those infected with covid-19. Covid-related mortality risk was significantly lower 
among individuals aged <60 years, relative to older adults, whereas drug toxicity-related mortality was highest 
for individuals aged 30–59 years. 
Conclusions: The mortality associated with covid-19 is apparent and distributed unevenly across subpopulations. 
The mortality due to overdose has increased during covid-19 and exceeds mortality due to covid-19. Our results 
instantiate the triple threat caused by covid-19 (i.e., public health crisis, economic crisis and mental health crisis) 
and quantitatively highlight the externality of increased mortality due to deaths of despair in response to public 
health efforts to reduce covid-related mortality. 
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1. Introduction 

The coronavirus disease 2019 (covid-19) pandemic threatens global 
health across geopolitcal boundaries and economic strata (World Health 
Organization 2020; Secretary-General of the OECD 2020). The pandemic 
threatens the trifecta of health as defined by the World Health Organi-
zation: physical health, mental health, and social well-being (World 
Health Organization 2005; Public Health Agency of Canada 2020, 
Czeisler et al., 2020). In addition to infection-related case fatality and the 
indeterminate threat of chronic symptoms, the covid-19 pandemic has 
exposed and amplified the underlying loneliness epidemic (McGinty 
et al., 2020, Nabavi, 2020, Killgore et al., 2020). 

Loneliness is a pervasive public health concern that is related to, but 
distinct from social isolation: a person who is socially isolated is alone, 
but not necessarily lonely. A person who lacks desired social connect-
edness is not necessarily alone but feels lonely (Lindsay et al., 2019, 
Beller and Wagner, 2018). Moreover, loneliness predicts adverse mental 
and physical health outcomes, as well as greater non-communicable 
disease-related morbidity (e.g., hypertension, diabetes) and mortality 
(Richard et al., 2017, Leigh-Hunt et al., 2017, Miller, 2011, Matthews 
et al., 2019, Holt-Lunstad and Smith, 2016, Park et al., 2020). 

Social isolation, unemployment, financial insecurity, low educa-
tional attainment, childhood trauma, and substance misuse are associ-
ated with loneliness, suicide, and deaths of despair (Miller, 2011, Bruce 
et al., 2019, Macdonald et al., 2018, Creed and Reynolds, 2001, Milner 
et al., 2016). Approximately 20–30% of opioid overdoses may represent 
intentional self-harm (Braden et al., 2017, Oquendo and Volkow, 2018, 
Johnson et al., 2013, Mack et al., 2017). Increased rates of opioid 
overdoses and alcohol dependence have contributed to declining life 
expectancy among middle-aged Americans, whereas morbidity and 
mortality among youth and older adults continue to fall in the US (Case 
and Deaton, 2015). Similarly, within Canada, opioid-related deaths 
emerged as a national public health crisis in 2016, claiming 8.4 lives per 
100,000 population nation-wide in 2016; the highest provincial opioi-
d-related death rate of 20.7 per 100,000 population in 2016 was 
observed in British Columbia (Belzak and Halverson, 2018, Wood, 
2018). Opioid overdose rates were highest among individuals between 
the ages of 19 and 59, and were especially high in males (Mack et al., 
2017, Belzak and Halverson, 2018). 

While coronavirus infection-related mortality disproportionately 
affects older adults, the prevalence of loneliness has increased globally 
during the pandemic, particularly among young and middle-aged adults 
(Bu et al., 2020, González-Sanguino et al., 2020, Trad et al., 2020). 
Lower-income individuals with poor social support or pre-existing 
mental illness are especially vulnerable to loneliness (Killgore et al., 
2020, Ustun, 2020). Furthermore, unemployment and suicide are 
robustly linked at a population level. During the Great Recession of 
2008, a 1% increase in unemployment rate was correlated with a 
0.8–1.6% increase in suicide rates in USA, Canada, and European 
economies (De Vogli et al., 2013, Reeves et al., 2014, Stuckler et al., 
2009, Phillips et al., 2014, Luo et al., 2011). An estimated 28% of excess 
suicides observed between 2007 and 2010 in the USA were attributable 
to the increase in unemployment rate during this period (from 5.8% to 
9.6%) (Reeves et al., 2012). 

The economic fallout of the covid-19 pandemic has been projected to 
increase suicide rates by 3–8% in the US and 5–27% in Canada, per year, 
over 2020 and 2021, as a result of lockdown-related unemployment (RS 
McIntyre and Lee, 2020, RS McIntyre and Lee, 2020). Similarly, the Well 
Being Trust projected over 27,000–154,000 excess deaths of despair in 
the US (between 2020 and 2029) due to unemployment (Petterson et al., 
2020). Monthly suicide rates increased significantly in Japan after 
emergency lockdown measures were lifted in late May 2020 (Ueda et al., 
2020). Women, unemployed persons, students, and individuals under 
age 40 experienced egregious increases in suicide incidence relative to 
previous years (Ueda et al., 2020). For example, monthly suicide rates 
increased among women by 21–22% in August and September, relative 
to the respective mean monthly rates for 2017–2019 (Ueda et al., 2020). 

Taken together, covid-19 poses an unprecedented threat to mental 
health, especially in the context of the opioid epidemic, the loneliness 
epidemic, and the economic crisis (Xiong et al., 2020, C Wang et al., 
2020). The hazards of covid-19 and related containment measures on 
public health are pluralistic: their effects vary within the populace as a 
function of a multitude of factors mediating resilience. Loneliness and 
other individual or systemic factors (e.g., limitations in healthcare ac-
cess, housing and food security, economic opportunity) that amplify (or 
mitigate) risk in the context of the opioid epidemic may also mediate 
vulnerability (or resilience) in the context of covid-19. 

Herein, we compare mortality rates attributable to coronavirus 
infection and illicit substance overdose in British Columbia, Canada. We 
additionally evaluate changes in lifestyle behaviours during the covid- 
19 lockdown in a nationally representative sample and describe their 
potential impacts on overall life expectancy. 

We express population-level mortality risks in micromorts and mal-
adaptive lifestyle changes in microlives. Introduced by Ronald A. Howard 
in 1980, micromorts are commonly used in actuarial sciences and decision 
analyses to quantify the risk of death per unit of exposure to a risk factor 
or event (Howard, 1980). Micromorts are easier to interpret and 
comprehend than abstract numerical figures, and have been used to 
convey risks associated with surgical operations and medical treatments 
(Fry et al., 2016, Hickson et al., 2020, Howard, 1989). Similarly, micro-
lives are commonly used to quantify the risk of death associated with 
chronic exposure (Spiegelhalter, 2012). For example, the mortality risk of 
general anesthesia is 10 micromorts per procedure (0.001% chance of 
dying), which is comparable to the mortality risk of skydiving (10 
micromorts per jump by an experienced diver) (Fry et al., 2016). Chronic 
cigarette smoking reduces adult life expectancy by 6.5 years on average; 
said differently, averaged over a lifetime, smoking reduces life expectancy 
by 7 micromorts per day (3.5 hours per day) (Shaw et al., 2000). 

2. Methods 

2.1. Data sources 

As of manuscript writing (November 10, 2020), British Columbia 
entered phase 1 on March 14, 2020 (i.e., banned gatherings with over 50 
people, required self-isolation for travellers, restricted non-essential 
travel), phase 2 on May 19, 2020 (i.e., partial return to school), and 
phase 3 on June 24, 2020 (i.e., return to school, re-opening non-essential 
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travel within BC) (BC Centre for Disease Control 2020). The cumulative 
count and incidence (per 100,000 population) of covid-19 deaths in 
British Columbia were derived for January 15 to October 24, 2020 from 
the BC center for Disease Control (BC Centre for Disease Control 2020). 
Monthly illicit drug toxicity death rates in British Columbia for January 
1, 2010 to September 30, 2020 were derived from the BC Coroners 
Service (BC Coroners Services 2020). 

Age-stratified covid-19 and drug overdose events were available for 
age groups <19, 19–29, 30–39, 40–49, 50–59, 60–69, and 70–79. Sex- 
and age-stratified covid-19 data were unavailable for the present analysis. 
In contrast to the public health agencies of Quebec, Alberta, and Ontario, 
the government of British Columbia does not publish information about 
individual cases as of manuscript writing (Cox and Keller, 2020). 

Survey data of changes in lifestyle behaviours during the covid-19 
pandemic were obtained by Statistics Canada between May 4, 2020 
and May 10, 2020 (N = 4,600) under the aegis of "Canadian Perspective 
Survey Series 2: Monitoring the Effects of COVID-19" (Messacar et al., 
2020). Individuals ages 15 and older were sampled from census and 
administrative government records across Canada using a stratified, 
multi-stage, probability-based sampling design to comprise a nationally 
representative study sample. The cumulative response rate was 14.5% 
(Canada, 2020). Age was reported categorically in the survey (i.e., 
15–24, 25–34, 35–44, 45–54, 55–64, 65–74, 75 and older). 

2.2. Measuring risk 

A micromort is a unit of risk equivalent to a one-in-a-million chance 
of death. Micromorts convert abstract mortality statistics into concep-
tually simple, intuitive and comparable quantities (Fry et al., 2016). The 
risk of dying while giving birth vaginally can be expressed as 120 
micromorts, whereas undergoing general anesthesia is associated with 
10 micromorts; the risk of dying on the day of birth is 430 micromorts 
(Fry et al., 2016, Howard, 1984, Walker et al., 2014). The daily popu-
lation risk of dying due to non-natural causes is approximately 1 
micromort (Walker et al., 2014). Greater micromort values denote 
greater mortality risk. 

Similarly, one microlife represents a 30-minute change in life ex-
pectancy; microlives are designed to quantify the risk of death associated 
with chronic exposure (Spiegelhalter, 2012). For example, eating an 
extra serving of red meat every day is estimated to reduce average life 
expectancy by 1.2 years, which is comparable to losing 1.1 microlives (33 
minutes) per day for 57 years, from age 35 to 80 (Spiegelhalter, 2012). 
The difference in average life expectancy between living in the year 2010 
vs. 1910 is 15 microlives (7.5 hours) per day (Spiegelhalter, 2012). 

2.3. Statistical analysis 

One micromort is equivalent to a mortality rate of 0.1 per 100,000 
population (or case frequency). A mortality rate of 1 per 100,000 pop-
ulation over a period of 5 days is equivalent to 2 micromorts per day. 
Therefore, the number of covid-19 deaths, accumulated over 283 days of 
observation (January 15 to October 24, 2020), can be converted to 
micromorts per day as follows: number of deaths / population estimate 
of 5,139,568 * 1,000,000 / 283 days. Similarly, the number of covid-19 
deaths / number of covid-19 cases * 1,000,000 / 283 days estimates, in 
micromorts per day, mortality risk among individuals with covid-19 (as 
opposed to mortality risk among BC residents generally, irrespective of 
covid-19 infection status). 

Illicit drug overdose mortality risk was likewise computed, using the 
cumulative number of deaths per 100,000 population, during the 214 
day-period in 2020 wherein monthly data were available during the 
lockdown (March 1 to September 30, 2020). Illicit drug overdose mor-
tality rates per 100,000 population for 2010–2019 was converted to 
micromorts per day for each year. 

Self-reported changes in alcohol consumption, smoking, empty calo-
rie consumption, and sedentary lifestyle were surveyed ascertained as 

being “Increased”, “Decreased”, and “No change” during the pandemic (i. 
e., “Have your weekly habits changed for any of the following activ-
ities?”; “Consuming alcohol”, “Using tobacco products”, “Eating junk 
food or sweets”, “Watching television”, “Spending time on the internet”). 
Survey data were stratified by age group and sex and descriptively re-
ported in the present analysis. 

3. Results 

3.1. Covid-19 incidence and mortality in British Columbia 

Covid-19 was associated with a mortality risk of 0.2 micromorts per 
day for individuals living in British Columbia between January 15 and 
October 24, 2020. The case rate was 336.9 per 100,000 population (n =
13,427) and the death rate was 6.5 per 100,000 population (n = 258). 
The median age of covid-19 cases was 37, while the median age of covid- 
19 deaths was 85. 

The mortality risk of covid-19 for individuals under the age of 40 was 
null, 0.1 micromorts per day for individuals aged 40–79 years, and 2.6 
micromorts per day for individuals over the age of 79 (Table 1). In-
dividuals under the age of 40 comprised 54.4% (n = 7,298) of the cu-
mulative count of covid-19 cases; all individuals under the age of 40 who 
had tested positive for covid-19 survived, including 153 hospitalized 
cases. Individuals between the ages of 40 and 79 accounted for 41.0% (n 
= 5,513) of covid-19 cases and 31.4% (n = 81) of deaths. Older adults 
(age ≥80) accounted for 4.6% (n = 616) of covid-19 cases and 68.6% (n 
= 177) of deaths. The mortality risk of covid-19 for individuals who had 
tested positive for covid-19 varied across age groups (Table 1). 

For individuals who had tested positive for covid-19 – including 
those residing in long-term care facilities – the mortality risk of covid-19 
was 67.9 micromorts per day. Among covid-19 cases who were not 
residents of a long-term care facility, mortality risk diminished to 21.1 
micromorts per day. Covid-19-associated mortality risk rose to 1,152.4 
micromorts per day for covid-positive residents of long-term care facil-
ities. Long-term care facility residents accounted for 70.2% (n = 181) of 
covid-19 deaths. 

3.2. Illicit drug overdose deaths in British Columbia 

The rate of illicit drug toxicity deaths rose relatively slowly between 
2010 and 2015. The increase in overdose mortality rate accelerated in 
2016 and was declared a public health emergency. The rates continued 
to rise between 2017 and 2018, then decreased in 2019 (micromorts per 
day [by year]: 0.1 [2010], 0.2 [2011–2014], 0.3 [2015], 0.6 [2016], 0.8 
[2017], 0.9 [2018], 0.5 [2019]). Illicit drug mortality rates steadied at 
0.5 micromorts per day throughout January–February 2020. Fentanyl 
was detected in 80–85% of illicit drug toxicity fatalities between 2016 
and 2020. 

However, during the covid-19 lockdown, overdose mortality risk 
increased to 1.0 micromorts per day, representing an increase of 0.5 
micromorts per day (March–September 2020) from 2019 and Januar-
y–February 2020 rates. Relative to March–September 2019 (n = 583 
deaths), there were 465 excess overdose-related deaths in March-
–September 2020 (n = 1,048). When compared to the former peak of the 
opioid crisis in 2018, the increase during the lockdown is commensurate 
with an increase of 0.1 micromorts per day (114 excess deaths). 

The highest rates of illicit drug overdose deaths in March–September 
2020 were observed among adults ages 40–49 (1.8 micromorts per day) 
and ages 30–39 and 50–59 (1.6 micromorts per day). Overdose deaths 
among individuals under the age of 40 accounted for 42.6% of illicit 
drug deaths during the covid-19 pandemic (0.9 micromorts per day); 
overdose deaths among individuals aged 40–49 years accounted for an 
additional 23.2%. 

Y. Lee et al.                                                                                                                                                                                                                                      



Journal of Affective Disorders 296 (2022) 514–521

517

3.3. Maladaptive lifestyle behaviours in Canada 

Self-reported changes in alcohol consumption, smoking, empty cal-
orie consumption, and sedentary lifestyle were surveyed in a nationally 
representative sample in May 2020 (Table 2). The proportion of re-
spondents reporting increased alcohol consumption was greater among 
younger and middle-aged adults, relative to older adults (e.g., 29.0% in 
ages 25–34 and 27.5% in ages 35–44 vs. 4.9% in ages ≥75). Similarly, 
empty calorie consumption increased among a larger proportion of 
younger individuals than among older adults (e.g., 50.9% in ages 15–24 
vs. 14.0% in ages ≥75). The majority of respondents reported increased 
sedentary behavior (i.e., watching television, internet browsing) across 
all age groups, with the greatest increases observed in younger in-
dividuals (Fig. 1). Over 90% of respondents, irrespective of age, reported 
no changes in tobacco smoking during the pandemic. 

4. Interpretation 

Opioid-related deaths and hospitalizations declined in 2019, and 
the first quarter of 2020, relative to the height of the opioid crisis in 
2018 (Health Canada 2020). However, during the covid-19 pandemic, 
illicit drug toxicity deaths reached 1.0 micromorts per day (March-
–September 2020), surpassing the peak mortality risk of 0.9 micro-
morts per day in 2018. There were 465 excess overdose-related deaths 
in March–September 2020, representing an increase of 0.5 micromorts 
per day, relative to March–September 2019 (n = 583 deaths). In 
comparison, the mortality risk associated with covid-19 (excluding 
individuals residing in long-term care facilities) was 0.05 micromorts 
per day among individuals living in British Columbia and 21.1 
micromorts per day among those infected with covid-19. 

A significant proportion of Canadians self-reported increased mal-
adaptive behaviours (e.g., alcohol consumption, sedentary lifestyle) 
during the pandemic. Increased maladaptive behaviours were particu-
larly pronounced among younger and middle-aged adults. The surge in 
overdose-related mortality may indicate a rise in opioid consumption 
and/or suicide. However, we were unable to ascertain the number of 
accidental (vs. intentional) fatal overdoses in our sample for the given 
study period. Changes in access to or the quality of substances due to 
disruptions in supply and transportation, as well as disruptions in 
naloxone (anti-overdose) kit distribution, during the pandemic may also 
partially explain the observed increase in overdose-related deaths 
(Green et al., 2020, Enns et al., 2020). 

While older age increases risk for covid-19 mortality, younger age 
appears to increase risk for illicit drug-related mortality. More specif-
ically, among individuals under the age of 40, covid-related mortality 
risk was null, whereas overdose-related mortality risk was 0.9 micro-
morts per day. Among individuals aged 40–49, covid-related mortality 
risk was 7.0 micromorts per day among those who had tested positive for 
covid-19 and 0.03 among adults aged 40–49 regardless of covid-19 
infection status; however, drug toxicity-related mortality for adults 
aged 40–49 was 1.8 micromorts per day. 

The covid-19 pandemic was projected to increase suicides and deaths 
of despair as a consequence of the social and economic fallout (RS 
McIntyre and Lee, 2020, RS McIntyre and Lee, 2020, Petterson et al., 
2020). Our findings, in keeping with other studies documenting the 
“echo pandemic” of covid-related mental health fallout, indicate that the 
hazards of the pandemic are engendered by social determinants of 
health, including financial insecurity, age, gender, loneliness, social 
isolation, disrupted sleep, psychological distress, and pre-existing 
mental health conditions (Killgore et al., 2020, C Wang et al., 2020, 

Table 1 
A comparison of covid-19 and illicit drug overdose mortality rates in British Columbia, Canada. Covid-19 statistics for Jan–Oct 2020 and illicit drug overdose statistics 
for Mar–Sep 2020 were obtained from the British Columbia center for Disease Control. One micromort equates to a one-in-one-million chance of dying.  

Age group Covid-19 Illicit drug overdose 

Mortality per 100,000 
(cumulative deaths) 

Micromorts per 
day 

Micromorts per day for 
covid+ cases 

Mortality per 100,000 
(cumulative deaths) 

Micromorts per 
day 

<19 0 0 0 2.2 (12) 0.1 
19–29 0 0 0 42.5 (188) 1.2 
30–39 0 0 0 58.4 (246) 1.6 
40–49 0.8 (4) 0.03 7.0 64.1 (243) 1.8 
50–59 1.3 (7) 0.04 13.8 58.9 (250) 1.6 
60–69 5.2 (27) 0.1 89.8 25.6 (99) 0.7 
70–79 12.8 (43) 0.4 237.0 3.7 (9) 0.1 
80–89 70.2 (102) 1.9 883.4 0 0 
≥90 194.5 (75) 5.3 1,274.1 0 0 
Overall 6.5 (258) 0.2 67.9 35.9 (1,048)a 1.0 
Overall (excluding long-term 

care residents) 
1.9 (77) 0.05 21.1 - -  

a The total count of overdose deaths includes one case whose age was unknown. 

Table 2 
Self-reported changes in lifestyle behaviours during the covid-19 pandemic. Participants were surveyed by Statistics Canada between May 4, 2020 and May 10, 2020 
(N = 4,600). One micromort represents a 30-minute change in life expectancy, averaged over lifetimes at a population-level.  

Increase in 
maladaptive behavior 

Age Group, n (% of participants reporting change) Microlives per day (literature value) 

15–24 25–34 35–44 45–54 55–64 65–74 ≥75 

Alcohol consumption 50 
(21.6) 

177 
(29.0) 

210 
(27.5) 

146 
(19.7) 

144 
(14.3) 

90 
(10.4) 

15 (4.9) -1 for each drink after the first (up to 6) (Gigerenzer et al., 2007) 

Tobacco smoking 13 (5.6) 40 (6.6) 50 (6.6) 27 (3.7) 41 (4.2) 19 (2.3) 3 (1.1) -0.4 per cigarette (Shaw et al., 2000) 
Empty calorie 

consumption 
118 
(50.9) 

285 
(46.8) 

300 
(39.3) 

238 
(32.3) 

306 
(30.8) 

207 
(24.6) 

42 
(14.0) 

-1 per 5 kg above ideal body weight of average height ( 
Spiegelhalter, 2012, Prospective Studies Collaboration 2009) 

Watching television 160 
(69.3) 

373 
(61.1) 

422 
(54.9) 

403 
(54.1) 

563 
(55.7) 

499 
(56.9) 

169 
(53.3) 

-1 for two hours (Wijndaele et al., 2011) 

Internet usage 195 
(84.1) 

438 
(71.9) 

517 
(67.4) 

479 
(64.2) 

603 
(59.5) 

533 
(60.6) 

193 
(60.5) 

-2 for 3 hours of sitting (Katzmarzyk and Lee, 2012)  

Y. Lee et al.                                                                                                                                                                                                                                      



Journal of Affective Disorders 296 (2022) 514–521

518

Q Wang et al., 2020, Hao et al., 2020, Lee et al., 2020). Moreover, the 
uncertainty of covid-19 as a health risk, the indeterminate availability of 
treatments and vaccines, the unpredictable duration of lockdown mea-
sures, and the crisis of misinformation related to covid-19 additionally 
distress the mental health and social well-being of predisposed in-
dividuals (Wang et al., 2020, VanderWeele, 2020). 

Covid-19 has disproportionately harmed the financial livelihood of 
vulnerable citizens, altered social support and networks, and diminished 
the availability and accessibility of health and social services (e.g., 
related to substance use) (Enns et al., 2020, Holmes et al., 2020). In-
dividuals with pre-existing substance use disorders may experience 
additional difficulties accessing harm reduction services and drug 
rehabilitation facilities (e.g., methadone clinics, buprenorphine supply) 
due to lockdown-related service restrictions (e.g., reduced hours, low-
ered patient capacity for physical distancing, temporary closures, 
reduced staff availability or need for additional staff to enforce 
covid-related safety measures) (Green et al., 2020, Alexander et al., 
2020, Becker and Fiellin, 2020). Telehealth interventions may be war-
ranted to reduce substance use-related mortality (e.g., online motiva-
tional interviewing, counselling) (Zhou et al., 2020). 

A significant proportion of younger adults reported increases in 
alcohol consumption and other maladaptive behaviours, which may 
additionally contribute to covid-related morbidity and mortality. Furth 
ermore, the economic fallout of the covid-19 pandemic disproportionately 
affects working-age individuals (OECD Economics Department 2020). 
Individuals under the age of 40 comprise 47.3% of the BC population and 
individuals under the age of 50 comprise 59.8% of the BC population (BC 
Centre for Disease Control 2020). A recent analysis modeling covid-19 
mortality rates in the UK reported that, while school closures and the 
isolation of younger people effectively decelerated the demand for 
intensive care unit beds, these measures may have significantly increased 
the total number of deaths long-term by prolonging the epidemic (Rice 
et al., 2020). Furthermore, the restrictive measures have lowered the 
reproduction number to near one, thereby increasing the risk for unpre-
dictable superspreading events and community outbreaks (Rice et al., 
2020). 

4.1. Limitations 

The cumulative age-standardized covid-19 case rate of 244.9 per 
100,000 population in British Columbia is lower than the national 
average of 550.1 per 100,000 population; and the incidence of opioid- 
related overdoses in British Columbia is significantly higher than in 
other parts of Canada, which may limit the generalizability of our find-
ings to other Canadian provinces or territories and beyond (Public Health 
Agency of Canada 2020, Probst and Rehm, 2018). While we were able to 
estimate mortality risk for subpopulations who had tested positive for 
covid-19, we were unable to estimate mortality risk for subpopulations 
with opioid use disorders, who have significantly greater risk for drug 
toxicity deaths. Micromorts and microlives represent averages over 
populations and lifetimes; they are not intended to consider or account 
for individual variability in risk factors (e.g., pre-existing chronic dis-
ease), behaviours (e.g., mask wearing, personal hygiene, physical activ-
ity), or other moderators of mortality or exposure. Our results, derived 
from population level data, compare mortality risk between aggregate 
groups of people; we dissuade readers from generalizing our findings and 
making inferences about mortality risk in individual persons. 

5. Conclusions 

Our study represents the first use of microrisk analysis in psychiatry, 
and supports the utility of micromorts in medicine for communicating 
risk assessments and informing medical decisions. A growing body of 
evidence indicates that covid-19 will have long-term health effects 
beyond the immediate threat of infection mortality (e.g., opioid over-
dose, suicide, depression, acute stress disorder). Non-communicable 
diseases are projected to account for 85.7% and 67.8% of health- 
related disability in high- and low-income countries, respectively, by 
the year 2040 (Foreman et al., 10). Policy makers should align physical 
health, mental health, and social well-being priorities when designing 
and implementing measures to manage covid-19. Interventions to 
mitigate covid-19 risk should be informed by consideration of social 
factors that moderate not only physical health, but also mental health 
and social well-being within the plurality of the population, and should 
not have the externality of increasing mortality due to other causes. 

Fig. 1. Self-reported changes in lifestyle behaviours during the covid-19 pandemic. Participants were surveyed by Statistics Canada between May 4, 2020 and May 
10, 2020 (N = 4,600; by age [n]: 15–24 [n = 233], 25–34 [n = 612], 35–44 [n = 770], 45–54 [n = 749], 55–64 [n = 1023], 65–74 [n = 886], 75+ [n = 327]). 
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