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Abstract 1 

The SARS-CoV-2 pandemic has been associated with dramatic increases in substance use, as 2 

marked by increased alcohol, nicotine and cannabis sales. Lethal opioid overdoses also increased 3 

dramatically, especially during the initial phases of the epidemic when lockdowns and social 4 

isolation combined with increasing fentanyl contamination of the illicit drug supply resulted in 5 

more overdoses and fewer opportunities for rescue. Substance use, and especially inhalational 6 

drug use, increases the likelihood of both transmission and severe infection. Youth are especially 7 

vulnerable to substance use and have increased risk of long-term problems. These outcomes 8 

highlight the need for greater access to substance use treatment. Virtual treatment, which 9 

emerged as a promising format during the pandemic, may reduce access barriers. This 10 

manuscript reviews trends in substance use during the pandemic, explores root causes of 11 

increased use and overdose and examines the potential to increase treatment through virtual care, 12 

especially during future periods of disruption. 13 
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Introduction 1 

The SARS-CoV-2 pandemic has exposed and exacerbated the challenges faced by 2 

vulnerable populations including individuals with substance use disorders (SUD).
1,2

 Disasters of 3 

the past have been linked to increased alcohol, tobacco, and cannabis use, and the SARS-CoV-2 4 

pandemic is no exception.
3,4

 Measures to curb the spread of coronavirus have led to unintended 5 

negative consequences, including isolation increased stress and anxiety, all of which are factors 6 

that can lead to substance use.
5,6

 Additionally, access to medical care and other supports and 7 

treatments were also limited during the SARS-CoV-2 pandemic. The increase in substance use 8 

and resulting development of SUD during the pandemic, especially among youth, has large 9 

implications for public health
7,8

 and also the economy.  10 

Increases in alcohol, nicotine and cannabis use during the SARS-CoV-2 pandemic 11 

Many individuals use psychoactive substances as coping mechanisms, including for 12 

mitigation of stress caused by the SARS-CoV-2 pandemic.
8,9

 In June 2020, 13% of adults aged > 13 

18 years across the United States (US) reported starting or increasing substance use to cope with 14 

stress or emotions.
10

 Alcohol is the most commonly used depressant psychoactive substance in 15 

the US. Stay-at-home orders and lockdowns contributed to increased alcohol consumption.
11

 In 16 

the US, liquor stores were deemed essential businesses and remained open during the pandemic, 17 

with alcohol sales increasing substantially.
12,13

 Increased alcohol sales during lockdowns raised 18 

concern for increased at-home drinking, as public locations such as bars were closed.
14

 This 19 

increased consumption has led to increased at-risk drinking, sometimes referred to as “gray area 20 

drinking”, in which a person does not meet criteria for alcohol use disorder but consumes enough 21 

alcohol to negatively impact health.
15

 Increases in overall alcohol consumption have been 22 

particularly notable in women
16

 and young adults.
17

 Lockdowns have also been associated with 23 
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increased binge drinking,
18

 and more adolescent alcohol use at home, often permitted by parents, 1 

and sometimes for children as young as 13 years of age.
19

 Initiation of alcohol use in early 2 

adolescence has been linked to increased risk of binge drinking and alcohol use disorder later in 3 

life. In the US, more than 90,000 deaths annually are attributed to alcohol use, with an average of 4 

29 years of life lost per death for a total of 2.7 million years of potential life lost.
20

 Costs to the 5 

economy include those from loss of workplace productivity and healthcare. In 2010, the CDC 6 

estimated that the cost of excessive alcohol use is more than $2 per drink.
21

 Increased alcohol use 7 

during the pandemic will have enormous financial costs and act as a substantial hindrance to the 8 

economic recovery.     9 

Increased stress is also associated with increased tobacco and nicotine use.
22

 Similarly to 10 

alcohol, tobacco sales increased during the pandemic.
13

 The popularity of e-cigarettes has led to 11 

nicotine use in many individuals who were previously non-smokers, including among young 12 

adults.
23

 E-cigarette use had been increasing in popularity prior to the SARS-CoV-2 pandemic, 13 

with an estimated 2.3% of all US adults reporting current vaping.
23

 In August 2019, the Centers 14 

for Disease Control and Prevention (CDC) received report of a case of E-cigarette, or Vaping, 15 

product use-Associated Lung Injury, or EVALI. This vaping epidemic overlapped with the 16 

beginnings of the SARS-CoV-2 pandemic, and by February 2020 there were 2807 EVALI cases 17 

and 68 deaths.
24

 E-cigarette use continues to be popular, with extension of use into younger 18 

populations. Per the National Youth Tobacco Survey in 2021, 11.3% of high school students and 19 

2.8% of middle school students currently use e-cigarettes, for a total of more than 2 million 20 

youths.
25

 Tobacco product use is a financial burden, with 5.1 million years of potential life lost 21 

and $96.8 billion in productivity losses annually in the US.
26

   22 
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Cannabis has been a substance of particular interest during the pandemic as self-isolation 1 

is a risk factor for increased cannabis use.
5
 By 2020, when stay-at-home orders for the pandemic 2 

were put in place, 27 states had decriminalized cannabis possession and 11 states had legalized 3 

adult recreational cannabis use.
27

 As the pandemic evolved, more states began to pass laws 4 

legalizing cannabis, even while cannabis remained federally illegal.
28

 As of August 2021, 47 5 

states have at least some form of cannabis legalization, with 18 states and the District of 6 

Columbia legalizing both medical and adult recreational cannabis use.
28

 Compared to those who 7 

did not isolate, young adults who self-isolated during the pandemic had greater cannabis use.
5
 8 

SUD increases the likelihood of SARS-CoV-2 infection 9 

Regardless of substance, individuals with SUD are a particularly vulnerable population 10 

and at increased risk for SARS-CoV-2 infection and worse outcomes,
1
 even if they have been 11 

fully vaccinated.
29

 Numerous socioeconomic determinants of health and behavioral factors lead 12 

to increased SARS-CoV-2 infection risk for individuals with SUD.
2
 For example, homelessness 13 

and incarceration often results in overcrowding, which increases risk for disease transmission 14 

and can secondarily lead to a lack of hygiene supplies and disinfecting materials.
30

 Seeking out 15 

substances requires interaction with others and often leads to close proximity, increasing risk of 16 

disease transmission. During withdrawal and craving phases, individuals with substance use 17 

disorders are at risk of violating lockdown orders in order to acquire substances. Additionally, 18 

alcohol and drug use have been linked to a disregard for social distancing.
8
 Behaviors associated 19 

with inhalational substance use, such as smoking and vaping, include mask removal, repeated 20 

inhalation and forceful exhalation, hand-to-mouth movements and sharing of paraphernalia from 21 

mouth to mouth,
31

 all of which increase the risk of viral transmission. Youth who report e-22 

cigarette use are at 5 times greater risk of SARS-CoV-2 infection compared to non-users; dual 23 
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users (e-cigarettes and tobacco) are 7 times more likely to have an infection compared with non-1 

users.
32

 Previously healthy adolescents and young adults who report vaping are now a population 2 

considered high risk for SARS-CoV-2 infection.
24,33

 3 

Individuals with SUD have worse outcomes with SARS-CoV-2 infection 4 

Further complicating the relationship between SUD and SARS-CoV-2 infection, 5 

individuals with SUD have higher prevalence of co-occurring medical disorders, including 6 

cardiovascular, endocrine, metabolic, pulmonary, and renal disorders,
1,7

 all of which increase the 7 

likelihood of a severe outcome with SARS-CoV-2 infection
2
. Substance use can compromise the 8 

immune system,
7,34

 increasing the likelihood of becoming infected, worsening the severity of 9 

infectious diseases and potentially decreasing the effectiveness of vaccines. 10 

Inhalational substance use in particular damages the lungs, leading to an increased risk of 11 

respiratory tract infections. Smoking has been associated with severe illness and worse outcomes 12 

for individuals with SARS-CoV-2 infections.
34

 At a state level, vaping prevalence was found to 13 

be positively associated with COVID-19 cases and deaths.
35

 The vaping epidemic has led to an 14 

increased prevalence of lung damage, EVALI, and associated respiratory disorders in young 15 

populations.
24,33

  16 

Relationship between pandemic and overdose deaths 17 

The syndemic of drug related overdose deaths and the SARS-CoV-2 pandemic continues 18 

to be troubling and relentless. An estimated 81,230 deaths occurred secondary to drug overdoses 19 

from June 2019 through May of 2020, which constituted an 18% increase from the year before, 20 

with a steep increase specifically in April and May of 2020.
36

 In total, the public health crisis 21 

triggered by coronavirus has exacerbated the already resource-challenged behavioral health 22 
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system resulting in over 100,000 drug related overdose deaths during the 12 month period ending 1 

April 2021.
37

 2 

A study conducted by the Addiction Policy Forum, which surveyed individuals
 
with SUD 3 

and other impacted individuals, found that 20% of the respondents reported an increase in 4 

substance use since the SARS-CoV-2 pandemic began.  In addition, 4% of the respondents 5 

reported that they or their family member experienced an overdose and 1% reported being 6 

impacted by a fatal overdose of a family member.
38

 Seventy two percent of individuals who 7 

overdosed reported opioid use.
39

 8 

Possible contributors to overdose deaths include public health practices implemented in an 9 

effort to control the spread of coronavirus resulting in changes and/or disruption to behavioral 10 

health treatment. For instance, the Addiction Policy Forum survey indicated that of those who 11 

reported an overdose, many were unable to access naloxone, needle exchange services, or 12 

general needed services.
38

 While some individuals indicated increased access to take-home doses 13 

and curbside medication pickup,
39

 access to other treatment components such as medical 14 

appointments and counseling were curtailed, and the decreased support may have put one of the 15 

most vulnerable populations at increased risk. 16 

 Recent data from the Rhode Island Data Ecosystem (RIDE) found that 53% of 17 

individuals who died from overdose were in their personal residence, suggesting that social 18 

isolation, reduced social support, and increased use of substances while alone all likely 19 

exacerbated the risk of overdose.
40

 The data also indicate a reduction in deaths associated with 20 

drug overdose at hospitals, perhaps due to the overall decrease in hospital admissions not 21 

associated with SARS-CoV-2 infections or a reluctance to use emergency medical services 22 

during the pandemic.
40–42

 In addition, the RIDE study, and others,
43,44

 found that individuals with 23 
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mental health diagnoses who may be in greatest need of social support, behavioral health 1 

treatment and other protective resources had the greatest increase in risk of fatal overdose during 2 

the SARS-CoV-2 pandemic.
40,43–46

 Moreover, the lethality of the drug supply during the 3 

pandemic, especially illicitly manufactured fentanyl, has contributed significantly to the rise in 4 

overdose deaths.
47

 5 

Special considerations for youth 6 

 Youth have been a particularly vulnerable and unsettled group during the course of the 7 

SARS-CoV-2 pandemic with unprecedented upheaval and alterations to their usual course of 8 

development socially, academically, and within the family structure. The switch from in-person 9 

school to virtual or hybrid learning, halting extracurricular activities, and families uprooting to 10 

new communities are just a few examples of the many transitions adolescents were forced to 11 

make over the last 18+ months. As adolescence is already a turbulent developmental stage, the 12 

structure and predictability of life inside and outside the home is grounding and protective for 13 

youth. Under the circumstances, it is then not surprising that young people have been one of the 14 

most vulnerable populations during the course of the pandemic.   15 

 Of particular concern for youth during the SARS-CoV-2 pandemic is the risk of 16 

substance use initiation and escalation. Early initiation of substance use is associated with 17 

immediate and later life negative outcomes including violence, poor physical health, delinquent 18 

behavior, mental health problems and addiction. A Canadian study found that overall the 19 

percentage of youth using substances decreased during the pandemic as fewer youth initiated 20 

substance use during the initial periods of lockdown and school closures during which peer 21 

contact was decreased significantly and access to substances was likely more limited. However, 22 

the frequency of cannabis and alcohol use increased among those who were already using these 23 
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substances. The study also found substantial face-to-face substance use with peers despite stay at 1 

home orders particularly for youth who assessed their popularity as “low”. On the contrary, 2 

solitary substance use, also a risk factor for substance use disorders, was reported mostly by 3 

those with depression, fear of contracting coronavirus, or youth who self-rated their popularity as 4 

average to high popularity.
48

 As the pandemic has progressed, substance use has remained 5 

relatively stable among youth
 
with those at highest risk being older, out of school, and residing 6 

outside of the parental/guardian home.
49

 While most of the data available at this time has 7 

provided a snap shot of adolescent substance use early in the pandemic, it is possible that 8 

initiation rates may rebound as students return to school while stress remains high due to the 9 

ongoing pandemic. Extended longitudinal research could be quite enlightening as adolescents 10 

develop into adults and physical and mental health outcomes can be followed.  As the SARS-11 

CoV-2 pandemic has already had several surges with restrictions increased and later relaxed 12 

along with widespread vaccine distribution, it will be crucial to follow youth and others over the 13 

course of this worldwide disease. The ramifications of the SARS-CoV-2 pandemic are 14 

widespread and will continue to evolve and emerge for the foreseeable future.    15 

Treatment 16 

Access to medical care overall has been a concern during the pandemic as COVID-19 cases 17 

rose, the health care system became overburdened, and our medical teams grew more fatigued. 18 

As the treatment of those with COVID-19 disease was prioritized, routine care and treatment of 19 

non-SARS-CoV-2 related illnesses were delayed and/or not tended to, especially during the 20 

beginning stages of the pandemic or viral surges. SUD treatment faced numerous unique 21 

challenges, including increased allowance of take-home doses of methadone for patients in 22 

treatment programs.
50

 The shift from in-person appointments to telehealth over the course of the 23 
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last 18+ months has allowed for access to some medical care that otherwise would not have been 1 

possible during the SARS-CoV-2 pandemic. However, resources necessary to access virtual 2 

services such as reliable internet, personal electronic devices, and privacy can make telehealth 3 

limiting to certain patient populations. Additional limitations also exist in the provision of 4 

adequate medical treatment via telehealth, including the inability to measure vital signs, conduct 5 

a complete physical examination, administer injections or obtain labs, which makes virtual 6 

treatment platforms appropriate for only certain illnesses and appointment types. Despite the 7 

limitations of telehealth, virtual mental health services during the pandemic served to improve 8 

continuity of care for some patients and families.
51

 While the standard of care remains in-person 9 

treatment, SUD-focused telehealth can also be delivered in an effective and safe manner.
52 10 

Youth with SUD can be a particularly challenging group to engage in treatment. Telehealth 11 

may help to reduce barriers for treatment entry and continuation.
53

 More investigation is needed 12 

to determine the effectiveness and safety of telehealth in youth with SUD, however, trends seem 13 

promising for this service delivery method. Virtual care could increase treatment participation 14 

for some populations during time of normal operation and serve as a critical link for those in 15 

need of treatment during future periods of disruption.  16 

Conclusions 17 

Substance use increased during the SARS-CoV-2 pandemic, likely in part as a coping 18 

mechanism for the associated increased stress. In particular, alcohol, nicotine and cannabis use 19 

rose, with reports of both heavier use of previously used substances as well as increased 20 

initiation of new substance use. Those individuals who consequently developed substance use 21 

disorders are at increased risk of disease transmission and infection due to multiple 22 

socioeconomic and behavioral factors. Additionally, this vulnerable population is at higher risk 23 
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of severe outcomes from SARS-CoV-2 infection due to weakened immune systems and the 1 

medical comorbidities associated with substance use. As utilization of healthcare resources 2 

shifted away from primary care and lockdowns went into effect, the rate of overdose deaths 3 

increased substantially. Individuals with substance use disorders found themselves with 4 

decreased access to treatment, social supports, and other resources. The stress of the pandemic 5 

extended into the adolescent and young adult populations, leading to concerns of youth substance 6 

use initiation and escalation. Virtual treatment platforms may help lower barriers for treatment 7 

entry and continuation; more research is needed to evaluate the effectiveness of virtual care. As 8 

substance use is associated with millions of years of potential life lost annually, in addition to 9 

billions of dollars of productivity losses, recovery from the SARS-CoV-2 pandemic will require 10 

addressing these issues. 11 
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