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Abstract

As the effects of COVID-19 have been unfolding, growing attention has been paid to the
intersection of COVID-19 and substance use and the related harms. However, there are
few theories and little empirical evidence to guide investigations in this area. To advance
this emerging area of inquiry, we present a conceptual model that synthesizes evidence,
information and knowledge on substance use and related harms in the context of the
pandemic. The conceptual model offers a visual representation of the connections
between the pandemic and substance use and related harms, and can be used to iden-

tify areas for future research.
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Introduction

In March 2020, the World Health Organization
declared the coronavirus disease 2019
(COVID-19) a pandemic.! In response,
Canada has implemented significant pub-
lic health measures to reduce transmis-
sion.? Studies on the effects of physical
distancing and self-isolation suggest that
people may be changing how they use
substances—alcohol,® opioids*? and ciga-
rettes’—as a result of the COVID-19 pan-
demic. Moreover, the pandemic and
associated secondary effects* may present
unique challenges, such as decreased
access to services and safe supplies of
substances, and increased risk of sub-
stance-related harms.>?

The COVID-19 pandemic is an unprece-
dented event in modern history. The limited

evidence that can be drawn from previous
pandemics, for example, the severe acute
respiratory syndrome (SARS) outbreak of
2003, may not be representative of current
circumstances. A rapidly evolving area of
investigation has been of substance use and
related harms in the context of the pan-
demic. Despite a growing number of editori-
als and media reports,*’ there are few
theories and little empirical evidence to
guide future research.

A conceptual model is a diagram of “link-
ages among a set of concepts believed to
be related to a particular public health
problem.”® This type of model is particu-
larly useful when there is little existing
empirical evidence and formal theory.
Model development involves summarizing
and integrating the knowledge available
from the scientific literature and from the

Highlights

e As of June 2020, substance use
and related harms in the context
of a pandemic remained largely
uninvestigated.

e The COVID-19 pandemic may
impact how Canadians use sub-
stances and may present specific
challenges and harms among peo-
ple who use substances.

e The conceptual model in this paper
offers a synthesis of evidence,
information and knowledge of the
concepts and associations relevant
to substance use and harms in the
context of the pandemic.

e Relevant concepts were synthesized
into five interrelated domains that
can be used to identify areas for
future research into substance use
and related harms in the context of
COVID-19: substance use as a means
of coping; changes in social support
and networks; availability and acces-
sibility of services; increased risk of
COVID-19 transmission among peo-
ple who wuse substances; and
increased risk of severe outcomes.

experience of experts and professionals.
Conceptual models can guide future
research by providing potentially perti-
nent concepts and guiding hypotheses to

" In this paper, we use the term “secondary effects of COVID-19” to refer to the indirect effects of the pandemic, including the impacts of public health measures taken to control the spread
of COVID-19 and the psychosocial impact of the pandemic environment such as worry and fear.
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be tested on the potential relationships
between concepts.?

The objective of this paper is to present a
conceptual model of the possible effects of
the COVID-19 pandemic on substance use
and related harms. This model was devel-
oped primarily with a focus on opioids
and other illegal drugs; however, alcohol
and cannabis use were also considered.
This model can be used to generate spe-
cific research questions and hypotheses
that can then be tested through rigorous
methods. The model can be updated and
refined as evidence emerges.

Model development

While there is no standardized methodol-
ogy for developing a conceptual model,
we used the general approach to model
development described by Earp and
Ennett® to guide the development process.
Earp and Ennett’s approach is a well-
established and widely cited and adapted
method of conceptual model develop-
ment.”!° The overarching process of model
development involves determining the
scope of the model, identifying concepts
or variables that relate to the issue of
interest and explicating potential relation-
ships between concepts.??

The scope of the model presented in this
paper includes substance use and related

harms as they pertain to the COVID-19
pandemic. We developed the model
through an iterative process of literature
review, discussion within the research
group and consultation with public health
professionals and experts. Model develop-
ment was led by a researcher (AE) with
experience in qualitative research and the-
matic analysis.

We developed the first version of the
model by summarizing a list of potentially
relevant concepts and conducting a litera-
ture review of these concepts in published
and grey literature sources. Beginning in
March 2020, we searched the peer-reviewed
literature in MEDLINE and the World Health
Organization COVID literature database for
English-language original research arti-
cles, reviews and editorials/commentar-
ies. We then searched pre-print databases
and grey literature sources. As the focus
on the conceptual model is an emerging
area of investigation, with limited high
quality literature to rely on, we expanded
the search to include expert opinion and
media reports to support generating
potential concepts to include in the model.
The members of the research group dis-
cussed the list of concepts and the poten-
tial relationships between them, and
revised these based on the results of the
literature review. We then drafted the
visual model and circulated it for

FIGURE 1

discussion and revision within the research
group.

To obtain rapid feedback, we invited pro-
fessionals with expertise in substance use
and related harms surveillance, research,
policy and program to critically review the
draft of the visual model and accompany-
ing text descriptions and to comment. We
gave these professionals a spreadsheet to
document comments and questions on
each domain as well as to provide feedback
on the overall model. Using the feedback,
we refined the conceptual model and circu-
lated the revised model and text descrip-
tions to the research group and to the
experts who had provided feedback on the
model for confirmation and additional feed-
back. The conceptual model was devel-
oped between March and May 2020.

This model should be considered a first
version that may be revised and expanded
as the pandemic and its effects continue
to unfold, new areas of concern and inves-
tigation emerge, and research evidence
becomes available.

Conceptual model

The conceptual model (Figure 1) provides
a visual representation of how intersecting
factors associated with the COVID-19 pan-
demic affect harms in people who use

Conceptual model for substance use and related harms in the context of COVID-19
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The intersection of COVID-19 and substance-related harms may differ by sociodemographic and socioeconomic groups.
Certain groups may be at elevated risk of substance-related harms and of COVID-19; thus, research on these concepts through a health equity lens is required.
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substances. The model has five main inter-
related domains:

e substance use as a means of coping;
e changes in social support and networks;

e changes in availability and accessibil-
ity of services related to substance use
and harms;

e increased risk of COVID-19 transmission
among people who use substances;
and

e increased risk of severe outcomes
among people who use substances.

The domains likely intersect and interact,
which may increase the risk of harms in
many cases. Moreover, the concepts and
relationships may differ between socio-
demographic and socioeconomic groups
(e.g. by sex, gender, age, ethnicity, racial-
ization, income or occupation) as not all
groups and communities in Canada are
equally affected by COVID-19 or substance-
related harms. While literature has
emerged on the disproportionate effects of
COVID-19 in the United States and how
the pandemic has exacerbated health
inequalities," as of June 2020, there was
little evidence available on the Canadian
context.

Substance use as a means of coping

The COVID-19 pandemic has affected
many facets of daily life. People may
turn to substances to cope with distress
and other secondary effects of COVID-
19, such as boredom and changes in
routine. A survey of 1036 adults in
Canada conducted between March 30
and April 2, 2020, found that a quarter
of people aged 35 to 54 years reported
increased alcohol consumption during
the pandemic outbreak.!?

Impact of COVID-19 on mental health

Recognition of how the pandemic may
directly and indirectly affect mental health
is growing. Symptoms of stress, anxiety
and depression associated with the pan-
demic have been observed in the general
population.'® Fewer people aged 15 and
older reported excellent or very good men-
tal health during the period from March
30 to April 2, 2020, compared to 2018 esti-
mates.'* The survey revealed that younger
adults (aged 15 to 24) were particularly
affected, with 62% reporting excellent or
very good mental health in 2018 compared
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to just 42% during the pandemic; thus,
this age group may also be at higher risk
of using substances to cope.

The number of people experiencing dis-
tress may be increasing for reasons
directly related to COVID-19, that is, diag-
nosis with infection and/or risk of trans-
mission. But more people may be
experiencing distress due to the secondary
effects of the pandemic, for example, eco-
nomic impacts or changes to health care
services. Participants in a United Kingdom
survey reported increased anxiety, depres-
sion, stress and concerns about the effects
of physical distancing and the practical
implications, such as financial impacts, on
their well-being.'

Stigma associated with COVID-19
Experiences of social stigma related to
COVID-19 may contribute to poor mental
health outcomes in some populations. For
example, stereotyping and prejudiced mes-
saging in the media, such as using terms
that link COVID-19 to China (e.g., “China
virus”), may fuel discrimination and stig-
matization.!® Older adults,'” health care
workers and people who have tested posi-
tive for COVID-19 and their families are
among the groups who also potentially
face stigma.'® Increased distress and other
impacts on mental health can result in
increased use of substances.”

Hardships related to employment, finances
and access to basic needs

Many people across the country have
faced hardships as a result of the decline
in employment between February and April,
2020.% In April 2020, approximately 5.5 mil-
lion Canadians either lost their employ-
ment or were working substantially
reduced hours.? Employment decreased
more sharply among recent immigrants
than among people born in Canada.
Moreover, compared with men, women
had higher rates of unemployment in the
early months of the pandemic.*

For some, the pandemic has resulted in
having to work from home, changes to
their regular schedules and boredom. A
2020 survey published by the Canadian
Centre on Substance Use and Addiction
found that schedule changes and boredom
were two of the top three reasons given
for increased alcohol and cannabis use.!
The third reason most often cited was
stress. Note that this survey was con-
ducted over 3 days early in the outbreak,
and the situation has evolved since then.

Job loss or insecurity and continued
financial hardships and related issues,
such as food and housing insecurity, may
have resulted in increased stress.

Impact on essential workers

Workers who have continued to provide
essential services may be at increased risk
of exposure to COVID-19 at their physical
workplaces and transmission of the virus.
Essential workers include people employed
in health care, transportation and food
and those services necessary for the basic
functioning of society. These workers may
face demands and challenges associated
with implementing new and evolving pro-
tocols related to COVID-19. Essential
workers may be at increased risk of
depression, anxiety and distress,” which
increases the likelihood of substance use.

Availability of mental health services

The capacity of mental health services,
including the availability and accessibility
of trained personnel and infrastructure,
may be affected during the pandemic.
Demand for services may increase as peo-
ple try to cope with stressors associated
with COVID-19. Many service providers
have transitioned to telehealth services.*
This may be a barrier to people who do
not have consistent access to phones,
computers or private space, for example.
If mental health needs are not met because
of these limitations, people may turn to
substances as a coping behaviour."”

Changes in social support and networks

Effects on social support and activities
Physical distancing, closures of recreation
and community facilities, limits on cul-
tural and religious gatherings and other
secondary effects of COVID-19 may affect
access to social supports and resources for
coping with stress. This could result in
people feeling isolated and/or bored.*
Restrictions or service alterations, such as
changes in end-of-life care and funeral
arrangements, may also affect the sup-
ports available to people who lose a fam-
ily member or friend during the pandemic.
Decreased social support and isolation
may be associated with distress and
increased use of substances to cope.***
Lack of support or social isolation may
disproportionately affect some, for exam-
ple, people living in retirement homes or
long-term care facilities that have limited
visitors, people living alone and essential
workers who may have to spend extended
time away from family.
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When people are overcoming a substance
use disorder, social support, including
informal supports and peer-support group
meetings, may be a crucial facet of their
recovery.” The secondary effects of
COVID-19 may affect access to such social
supports. Support groups may be facili-
tated through web-based platforms, but
people who have barriers to accessing
technology may not be able to benefit
from this type of support.

Increased caregiving demands

Childcare and caregiving demands may
increase because of daycare and school clo-
sures and changes in access to support and
care resulting from physical distancing. In
addition, many people will be caring for
sick or distressed loved ones during the
pandemic. The impacts of these demands
will not be equal across sociodemographic
groups; for example, a disproportionately
high number of caregivers are women.*
Thus, sex and other factors that affect
health inequalities should be considered
while examining these issues.*

Quuality of care and risk of infection for care-
givers may also be of particular concern.

These changes in caregiving demands
may increase distress and the use of sub-
stances to cope.

Changes in patterns of substance use with
others

Patterns of substance use, including where
people use and who they use substances
with, may change due to the need for
physical distancing and other secondary
effects of COVID-19. Reduction or closure
of harm reduction services may also affect
patterns of substance use. If people are
following physical distancing guidelines,
they may be using substances alone,
increasing the risk of death if they over-
dose.?” People may also be driven to use
in public places, which may result in
increased risk of harm, anxiety and likeli-
hood of arrest and possible incarceration.?

Changes in supply and access to substances

International travel limitations and reduced
travel between Canadian provinces and
territories has affected supply chains of
illegal substances.*** In addition, COVID-19
risk reduction measures such as physical
distancing and self-isolation may also
have affected access. Limited supplies
may change the potency or composition of

the illegal drugs that are available.”
Changes in supply and access may also
pose as a barrier to COVID-19 risk reduc-
tion measures. For example, individuals
seeking new sources may not be able to
practise physical distancing.

If access to substances is limited, there
may be an increase in the number of peo-
ple who go through withdrawal and an
increase in instances of people starting to
use new or unfamiliar but more readily
available substances.®® Interruptions in
supply can affect a person’s tolerance,
increasing the risk of overdose when sub-
stances do become available. The risk of
overdose may be greater if potency is
increased or substances are contaminated.

Some jurisdictions have seen increases in
overdoses since the beginning of the pan-
demic. In June 2020, British Columbia
recorded the highest number of illicit drug
toxicity deaths to date as well as an
increase in the number of cases that
involved high concentrations of fentanyl.*
Note that there may be geographical dif-
ferences in supply dynamics and how
provinces, territories and municipalities
are working to mitigate these issues.

For legal substances such as alcohol and
cannabis, some provinces and territories
made changes to existing regulations
about the sale of these substances. While
most licensed establishments were closed
for in-person dining and drinking during
the initial period of restrictive measures,
other actions increased access to alcohol.
For example, licensed restaurants in Ontario
were allowed to sell alcohol with takeout
and delivery orders, and to sell spirits at a
lower price with these orders.’®* Delivery
of cannabis by licensed retail stores was
also allowed in Ontario in March, but was
discontinued in July.3

Changes in availability and accessibility of
services related to substance use and harms

Impacts on treatment services, outreach and
substance-related therapies

The COVID-19 pandemic may affect the
availability and accessibility of certain
treatment services for substance use dis-
orders.*® Many providers have shifted to
telehealth outpatient services and wait
times may be affected. People who made
use of outreach services for substance use
and related harms may be affected during

the pandemic. Service reductions in out-
reach programs may take place due to per-
sonnel or infrastructure limitations.

The implications of COVID-19 on opioid
agonist therapies have been discussed in
commentaries, media reports and in regard
to policy.** As these therapies are typically
administered in-person on a regimented
basis, the pandemic may disrupt therapy
for people who are in isolation or afraid to
leave their home. As mentioned above,
jurisdictions have responded in different
ways to mitigate issues to do with the safe
supply of substances. For example, British
Columbia has increased efforts to provide a
safe supply of substances to reduce harms
during the pandemic.*® The safe supply
approach involves prescribing and dispens-
ing pharmaceutical-grade medications as
an alternative to the unregulated street
supply of substances to people who are at
risk of harms such as an overdose.*

Harm reduction services

Harm reduction services sites, including
safe consumption sites, may reduce their
hours, limit the number of people they can
serve or close temporarily during the
COVID-19 pandemic.?” Service reductions
may involve limiting the number of avail-
able consumption booths to take into
account physical distancing measures and
accommodating reductions in staff because
of their need to self-isolate or quarantine.
Programs that provide harm reduction sup-
plies (e.g. sterile equipment) and distribute
naloxone may face closures, reduced hours
and/or other service restrictions® that limit
the number of people that they can serve.

Capacity of hospitals, emergency
departments, first responders to treat
overdose and other substance-related harms
If hospitals or first responders become
overwhelmed as a result of pandemic-
related patient intake, their capacity to
respond to and provide treatment for over-
doses and other substance-related harms
may be limited.” Moreover, some people
may choose to delay treatment, avoid
accessing health care services or abstain
from calling emergency services due to
fears associated with COVID-19.

Drug-related overdoses may be treated dif-
ferently due to COVID-19. Opioid poison-
ings (overdoses) are typically treated by
administering naloxone and immediately
providing oxygen, either through a mask

" As of the time of submitting this paper (June 2020), this has not been the case in Canada.
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or rescue breathing. First responders may
no longer be able to give oxygen this way
because of the risk of COVID-19 transmis-
sion.” Moreover, some first responders
have stopped administering naloxone in a
nasal spray due to the risk of COVID-19
transmission through nasal droplets,*
although as of June 2020, we found no
reports of changes to practices of adminis-
tering naloxone by injection.

Some people who overdose require venti-
lators to survive. Should a situation occur
where demand for ventilators is over-
whelmed due to COVID-19, only a limited
number of ventilators may be available.*

Increased risk of COVID-19 transmission
among people who use substances

Increased risk of transmission due to shared
substance use equipment

Sharing substance use equipment (e.g.
pipes, joints, vaping devices or alcohol
containers) increases the risk of virus
transmission. (This is linked to the “avail-
ability of harm reduction services” domain,
as the availability and accessibility of
harm reduction services, such as sterile
supply programs, may impact access to
clean equipment and consequently, risk of
transmission.)

Stigma associated with substance use
Stigmatizing substance use stems from
erroneous beliefs that people with sub-
stance use disorders are to blame for their
conditions or are dangerous or reckless,
and that substance use is a choice or mat-
ter of will power. Experiences related to
stigma may act as a barrier to accessing
health and social services.*® People who
use substances may also receive poorer
quality health care services or engage in
harmful behaviours or coping methods
(e.g. avoidance of health care or more or
more frequent substance use).

Outcomes associated with the stigmatiza-
tion of people who use substances may be
exacerbated during the pandemic and may
impede access to care and uptake of
COVID-19 risk reduction measures.>!24!
People who use substances are likely to
experience multiple forms of stigmas (i.e.
targeted toward their health conditions,
characteristics, sex/gender or gender iden-
tity, racialized identity, age, ability or lan-
guage). Complex intersections between
multiple stigmas can further affect health.*

Incarcerated populations

People who use substances tend to be
overrepresented in incarcerated popula-
tions, and substance use is common in
prison populations in Canada.*? Incarcerated
populations are at increased risk of dis-
ease transmission during the pandemic
and face unique challenges when imple-
menting risk reduction measures.”** For
example, the aging prison population, issues
of crowding within cells and the high
prevalence of substance use and associ-
ated comorbidities may elevate the risk of
COVID-19 infection and likelihood of
severe outcomes.*

People experiencing homelessness,
instability or inadequate housing

People who use substances may be more
likely to experience housing instability or
homelessness. Individuals who rely on
shelters, shared or overcrowded accom-
modations or public places are less likely
to have regular access to hygiene supplies
and may not be able to practise physical
distancing. They are at higher risk of
acquiring and transmitting COVID-19. In
addition, they may face barriers to imple-
mented risk reduction measures.* Service
reductions due to the pandemic and limit-
ing capacity at shelters may serve as a
barrier to accessing shelter, hygiene facili-
ties and safe places to use substances.
This would likely increase the risks of
both infection and overdose. Moreover,
this population often has worse access to
health services, experiences higher rates
of substance use and may be less likely to
engage in harm reduction measures (e.g.
using sterile drug equipment).*

Increased risk of severe outcomes among
people who use substances

People who use substances may be
overrepresented in groups at high risk of
severe outcomes

Several pre-existing health conditions are
risk factors for severe outcomes among
people diagnosed with COVID-19.%° Many
of the conditions that have been identified
as risk factors also disproportionately
affect people who use substances: chronic
lung disease, cardiovascular disease and
weakened immune system.*>4¢

As mentioned in the section “Substance
use as a means of coping,” effects of the
pandemic may contribute to increased
substance use. In addition, use of certain

substances may increase the risk of severe
illness among people diagnosed with
COVID-19: the use of certain substances
may weaken the immune system and the
use of long-acting and immunosuppres-
sive opioids, such as methadone or fen-
tanyl, has been associated with increased
risks of respiratory infections.*

Abrupt discontinuation of opioids, which
can trigger withdrawal, has also been asso-
ciated with an elevated risk of serious
infection,” meaning that disruptions in
access to opioids during the pandemic may
exacerbate the risk of COVID-19 infection.

Chronic alcohol consumption has also been
associated with weakened immune function
and even moderate consumption has been
linked with increased risk of infection.*

Potential for adverse effects associated with
use of certain substances among people
with COVID-19

Among those infected with COVID-19,
people who use substances may be sus-
ceptible to complications and more severe
outcomes. Opioid use increases risk of
respiratory infections that, in turn, increases
the risk of disease complications and
severe outcomes.” Methamphetamine use
may also increase the risk of severe
COVID-19 outcomes, as its use can lead to
pulmonary damage and/or affect immune
function.”® Examining potential adverse
effects of methamphetamine use among
people with COVID-19 may be an impor-
tant area of investigation as the preva-
lence of methamphetamine use is rising in
North America.*

Due to the harmful effects on lung health,
smoking and vaping may also increase the
risk of severe COVID-19 infection.” How-
ever, these associations have not yet been
substantiated and further investigation is
needed.

Poly-substance use may impact disease
outcomes and could interact with risk fac-
tors, including older age or having one or
more chronic conditions, for severe out-
comes related to COVID-19.

In addition to the potential for substance
use to affect the severity of COVID-19 out-
comes, the effects of COVID-19 on respira-
tory function could affect the risk of
opioid overdose. Chronic respiratory

" As of the time of submitting this paper (June 2020), this has not been the case in Canada.
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disease has been associated with greater
risk of opioid overdose hospitalizations
and mortality.’"5> Similarly, diminished
lung capacity caused by COVID-19 infec-
tion may further increase harms.” Coupled
with the potential changes in drug sup-
plies and reduced availability of certain
harm reduction and treatment services, as
described above, the risk of overdose may
be particularly high for some people who
use substances during the pandemic.

Potential for withdrawal to mask COVID-19
symptoms

COVID-19 symptoms such as fever and
difficulty breathing could be mistaken for
withdrawal symptoms among people who
use substances. Changes in the circulating
drug supply and available services as a
result of the pandemic may increase the
number of people experiencing with-
drawal. There may also be less oversight
of these issues due to limitations to the
accessibility or availability of services dur-
ing the pandemic.

Implications for research

The secondary effects of the COVID-19
pandemic is a rapidly evolving topic.
This conceptual model of substance-
related harms and COVID-19 offers guid-
ance for future areas of investigation
where there is currently a dearth of
empirical evidence.

As this area of investigation is emerging,
few original peer-reviewed studies and
reviews were available. Therefore we also
included commentaries and non-reviewed
sources to inform the development of the
model. While the quality of evidence
informing this conceptual model is lim-
ited, the inclusion of a variety of evidence
sources, including peer-reviewed original
research, allowed for a rapid and in-depth
examination of this emerging area. While
conceptual models are not intended to
specify how or where to target interven-
tions,'" the information provided in this
paper may help to identify areas where
research could support intervention efforts.

The present model suggests that COVID-19
and its secondary effects may have far-
reaching implications for how people use
substances in Canada and the unique harms
to which they are exposed. Given this,
research on these topics is needed to con-
firm or disprove the proposed relationships.

The model presented five interrelated
domains of concepts that highlight potential

Vol 40, No 11/12, November/December 2020

associations of interest. Empirical evi-
dence on changes in patterns of substance
use in response to the mental health and
social effects of the pandemic is needed.
Substance use and exposure to related
harms may be affected by changes in
social support, safe access to substances
and access to services. Risk of COVID-19
infection among people who use sub-
stances, as well as severe outcomes
among people diagnosed with COVID-19,
should be monitored to elucidate how
substance use, including poly-substance
use, contribute to disease outcomes.

The relationships posited in this model
likely intersect with sociodemographic or
socioeconomic factors, as certain popula-
tions are at elevated risk for both
substance-related harms and COVID-19.
Research into how the intersection between
the pandemic and substance-related harms
affects different communities and groups
across Canada is needed to document
health inequalities and inequities.

Conclusion

In this paper we presented a model that
illustrated relevant interrelated concepts in
the emerging area of substance use and
related harms in the context of the COVID-19
pandemic. The conceptual model syn-
thesized information from a variety of
sources—including peer-reviewed litera-
ture, opinion pieces and commentaries,
grey literature and expert opinion and per-
spectives on substance use and related
harms during the COVID-19 pandemic—to
summarize the available material and
generate future research directions.

The full effects of the pandemic on sub-
stance use and related harms have likely
not yet been realized. Evidence is needed
to elucidate the relationships shown in the
conceptual model to better understand
these issues as they unfold and to guide
future research and considerations for pol-
icy and programs during the pandemic.
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