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The culminative impact that COVID-19 has had on our na-
tion has resulted in a trifecta of complex and interrelated condi-
tions: COVID-19, substance use disorders (SUD), and chronic pain.
The potential for the almost 33 million Americans (New York
Times, 2021) infected with COVID-19 to develop or suffer from
these three conditions remains to be seen, however, the conditions
for these are present. The purpose of this article is to describe the
symptoms of COVID-19 as currently understood in the literature,
the effects of COVID-related stress and social isolation on problem-
atic substance use, and the potential for central sensitization pro-
cesses that can be triggered by COVID-19 infection and debilitation,
worsening the experience of chronic pain.

Symptoms of COVID-19

Based upon ongoing and developing understanding of the virus
and highly publicized death rates, people infected with COVID-19
face tremendous uncertainty and are confronted with their own
mortality. Qualitative studies from around the world depict experi-
ences of people with COVID-19 (Missel et al., 2021; Liu & Liu, 2021;
Sahoo et al, 2020). Study participants described feeling over-
whelming fatigue, loss of taste and smell, neuromuscular symp-
toms of body aches and headaches, loss of control, isolation, anger,
shame and embarrassment, and anxiety (Roberts et al., 2021;
Sahoo et al., 2020). There was tremendous impact on social rela-
tionships (Missel et al., 2021), switching their belief from COVID-
19 being global mass hysteria to activating considerable concern,
and then fear of infecting those around them (Missel et al., 2021),
and fear of death (Liu & Liu, 2021). People infected with COVID-19
were faced with inability to perform family responsibilities. Fur-
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thermore, they reported facing widespread prejudice and rejection
following infection that took an emotional and physical toll on
their well-being (Liu & Liu, 2021). The required isolation in hospi-
tal settings created distressing mental health symptoms that con-
tinued beyond survival and discharge to another healthcare setting
or home (Liu & Liu, 2021). Living through and surviving an inten-
sive care hospitalization can produce stress and feeling of trauma-
tization in patients without a pandemic; hospitalization and be-
coming severely ill from a pandemic only exacerbates those trau-
matic stressors. Sahoo et al. (2020) found that survivors continued
to have sleep disturbances and severe anxiety which was accentu-
ated with news reports of the death toll. Understanding the expe-
riences of surviving COVID-19 and the experiences of severe illness
set the stage for this paper in anticipating the care needed when
one suffers from COVID, pain, and SUD.

COVID-19 and Substance Use Disorders
Vulnerability to Severe COVID-19 Infection

SUD and the COVID-19 pandemic intersect in several ways
that result in poorer outcomes for persons suffering from both
(Wang et al., 2021). Persons with SUDs are at increased risk for
COVID-19 virus infection related to lifestyle and the direct phys-
iologic effects of abused substances on respiratory and immune
health. Risk for severe COVID-19 disease and death is increased
among persons who are immunocompromised or have underly-
ing health conditions, especially heart and respiratory diseases
(Becker & Fiellin, 2020; Spagnolo et al., 2020; Volkow, 2020). Not
only is nicotine dependence highly prevalent in persons with SUD
(Kalman et al., 2005; Weinberger et al., 2016), but smoking of other
abused substances (cannabis, cocaine) can result in respiratory dis-
ease or compromise, thereby increasing the risk for death and ill-
ness among persons who abuse substances by this route of admin-
istration. Vaping, another method of substance inhalation, is simi-
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larly linked to lung illness and injury, and appears to diminish the
lung’s ability to respond to infection (Madison et al., 2019), making
persons more vulnerable to COVID-19 infection.

Abuse of specific substances can also present unique risks
for COVID-19 infection (Volkow, 2020). For example, metham-
phetamine abuse, which is currently on the rise in the US
(Han et al., 2021; Jones et al., 2020), has been demonstrated to
cause pulmonary damage, pulmonary hypertension, and cardiomy-
opathy (Zhao et al., 2018), all underlying health conditions associ-
ated with poor COVID-19 outcomes. Patients with opioid use dis-
order have high rates of chronic obstructive pulmonary disease,
respiratory depression and hypoxia associated with opioid misuse,
and development of aspiration- or community-acquired pneumo-
nia (Edelman et al., 2019; Marsden et al., 2020), putting persons
at risk for poor COVID-19 outcomes. Alcohol use disorder is associ-
ated with comorbidities such as liver disease, type 2 diabetes, and
chronic kidney disease, which also increase the risk for COVID-19
complications (Kushner & Cafardi, 2020). Further, active SUD brings
with it disruptions to sleep and nutrition, which can result in im-
munocompromise, another risk factor for infection and more se-
vere disease.

Persons with SUD are also more likely than the general pub-
lic to be housed in close quarters, where the risk of virus trans-
mission is great (Marsden et al, 2020). Notable percentages of
persons with SUD experience unstable housing or homelessness
(National Alliance to End Homelessness, 2014; Schiitz, 2016), and
homeless shelters have been identified as settings where virus
transmission is exacerbated (Kuehn, 2020; Ralli et al., 2021). Oth-
ers experiencing homelessness may live in congregate living set-
tings such as encampments or abandoned buildings, without reg-
ular access to basic hygiene and hand washing facilities (Tsai &
Wilson, 2020). Finally, according to the National Institute on Drug
Abuse, an estimated 65% of incarcerated individuals have an active
SUD (National Institute on Drug Abuse, 2020), and prisoners in the
US have been shown to be four times more likely to be infected
with COVID-19 than the general population (Schwartzapfel et al.,
2020). Thus, in addition to physiologic vulnerabilities associated
with SUD, social determinants of health such as housing can put
persons with SUD at risk for infection and disease.

Impact of COVID-19 and SUD treatment

While SUDs make individuals more vulnerable to COVID-19 in-
fection and severe disease, the related lockdowns and need for
social isolation have had negative effects on both SUD treatment
and outcomes. Specifically, social support is a critical compo-
nent of SUD treatment, often operationalized as support group
meetings, whereas social isolation is a known risk factor for
poor treatment outcomes and relapse (Barrick & Connors, 2002;
Johnson et al., 2018; Pettersen et al., 2019; Spagnolo et al., 2020).
In an effort to reduce disease transmission, access to in-person
peer-support group meetings has been limited; although Alco-
holics Anonymous (Alcoholics Anonymous, 2020) and other sup-
port groups (Substance Abuse and Mental Health Services Admin-
istration [SAMHSA], 2021a) have moved their meetings to virtual
platforms, evidence for the efficacy of these online meetings in
comparison to face-to-face interaction has not been established.

In addition, effective treatment for SUDs often includes com-
prehensive services, including housing and social services; how-
ever, due to the pandemic and financial concerns, many treat-
ment centers have had to close or scale back their services
(Alexander, Stoller, Haffajee, & Saloner, 2020). Data collected from
focus groups of veterans in a residential treatment program that
instituted COVID-19 related restrictions highlighted concerns as-
sociated with inconsistent communication about residential poli-

cies, interruptions to medical and addiction services, and feelings
of confinement and social isolation (Clair et al., 2021). Attempts to
deliver safe care with respect to the virus has undoubtedly led to
disruptions of and less effective treatment services.

Provision of medications for opioid use disorder (MOUD)
has been a particular challenge during the pandemic
(Alexander, Stoller, Haffajee, & Saloner, 2020; Becker &
Fiellin, 2020; Volkow, 2020). Medications, such as buprenor-
phine and methadone, are the cornerstone of evidence-based
treatment for opioid use disorder, however their dispensing is
highly controlled. Federal regulations have required that most
patients on methadone therapy come into a licensed opioid treat-
ment program on a daily basis, and although buprenorphine can
be prescribed for up to 30 days, patients must be seen in person
prior to initiating therapy. To reduce COVID-19 infection risk
and avoid disruptions in patient care, early in the pandemic the
US Substance Abuse and Mental Health Services Administration
(SAMHSA) provided guidance allowing stable methadone patients
to receive 28 days of take-home doses, and less stable patients,
14 days of take-home doses of methadone (SAMHSA, 2020). Re-
sponding to the declaration that COVID-19 constituted a public
health emergency, the Drug Enforcement Agency (DEA) further
provided guidance that audiovisual telemedicine approaches could
be used to initiate buprenorphine therapy, and that clinicians
could provide doses in parking lots or outside space adjacent to
the clinic (DEA, 2020). Despite these reduced restrictions in MOUD
delivery, treatment was undoubtedly disrupted for some, and
greater feelings of isolation experienced, especially for those with-
out telehealth capability (Becker & Fiellin, 2020; Marsden et al.,
2020; Spagnolo et al., 2020).

Finally, as health resources were increasingly directed to treat-
ing patients with COVID-19, services to this already marginalized
patient population may be considered less of a priority. SUD treat-
ment was difficult to access even prior to COVID-19, particularly in
rural communities and communities of color (Banks et al., 2021);
underlying SUD-related stigma may make it even more difficult
to gain access to treatment in the context of a global pandemic
(Spagnolo et al., 2020; Volkow, 2020)

Impact of COVID-19 on SUD Outcomes

The consequences of SUD, and primarily overdoses, have in-
creased dramatically during the pandemic. In December 2020, the
Centers for Disease Control and Prevention (CDC, 2020) reported
that over 81,000 drug overdose deaths occurred in the United
States in the 12 months ending in May 2020, which is the high-
est number of overdose deaths ever recorded in a 12-month pe-
riod and an increase of almost 40% from the previous year. Illic-
itly manufactured fentanyl appears to be the primary driver of the
sharp rise in overdose deaths (CDC, 2020). Overdose deaths in-
volving psychostimulants, such as methamphetamine, increased by
34.8% and those involving cocaine increased by 26.5%; with both
stimulants, these deaths are likely linked to co-use of, or contami-
nation with illicitly manufactured fentanyl or heroin (CDC, 2020).

Multiple factors related to the pandemic have been identified
as contributing to this acceleration of overdose deaths. Social dis-
tancing has led to a disruption of usual drug supply chains, mak-
ing substance procurement unreliable, and in the case of opi-
oids, resulting in decreased tolerance and increased likelihood
for overdose (Roe et al., 2021). Due to emergency rooms be-
ing overwhelmed with COVID-19 patients, persons with SUD are
less likely to access urgent care, including treatment for overdose
(Murphy et al., 2021). To avoid withdrawal, patients may engage
in higher-risk behaviors to alleviate withdrawal such as increased
use of alcohol and benzodiazepines, both of which potentiate over-
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dose risk, or violating quarantine to seek drugs, which can fur-
ther expose them to COVID-19 infection (Spagnolo et al., 2020;
Wakeman et al., 2020). Social distancing also increases the like-
lihood of opioid overdoses occurring with no one available to ad-
minister the reversal agent, naloxone, and thus overdoses are more
likely to result in fatalities (Roe et al., 2021; Volkow, 2020).

Not to minimize the role of social isolation in overdose deaths
during the pandemic, it was also a precipitator of relapse. Pro-
longed isolation is a significant stressor, as are the disruptions
COVID-19 has had on daily lives, uncertainty about the future, and
grief from the illness or death of loved ones (Marsden et al., 2020).
Due to neuroadaptations involved in the development of SUDs,
persons with SUD are uniquely at risk to use substances to cope
with distressing feeling states (Koob et al., 2020). Individuals ac-
tively misusing substances typically have extensive and rich social
networks of other substance users, and the loss of these bonds
can be distressing (Roe et al., 2020). Finally, social isolation and
quarantine can lead to boredom which has also been identified
as a precipitator of substance use and relapse (Harris et al., 2005;
Marshall et al., 2019; McEwen et al., 2008; Sarvey & Welsh, 2021).

COVID-19 and Chronic Pain
Vulnerability to Severe to COVID-19 Infection

The COVID-19 pandemic created vulnerabilities in populations
of older adult, racial/ethnic minority, those with lower income,
and those with chronic co-morbidities, such as persistent pain, re-
sulting in more severe COVID-19 infection (Eccleston et al., 2020;
Alonso-Matielo et al.,, 2021). Increasingly appreciated are how the
social determinants of health and stress of social injustice may also
play a role in vulnerabilities.

Factors common in chronic pain populations are older age,
lower socioeconomic status, smoking status, co-occurring chronic
diseases, residence in nursing facilities, and limited access to
care (Manchikanti et al, 2021). These factors overlap with the
risks associated with COVID-19 infection and poorer outcomes,
and pain morbidity can be amplified during COVID-19 infections
(Eccleston et al., 2020; Mun et al., 2021). Currently, the CDC has
not listed chronic pain as a co-morbidity for risk of severe symp-
toms, however, the co-morbidities such as substance use disorder,
asthma, HIV infection, cystic fibrosis, smoking (current or former),
overweight/obesity, cerebrovascular disease, and type 1 diabetes
are listed (CDC, 2021a) and these often co-occur in many patients
with chronic pain. Clauw et al. (2020) suggest that the immuno-
suppression that accompanies depression, poor sleep, and opioid
use in patients with chronic pain further increases their suscepti-
bility to SARS-CoV2. Pain cannot be ignored as a potential compli-
cation in those who are currently infected or have survived COVID-
19. Escalated pain can be a result of social lockdown for those al-
ready with chronic pain, a result of the COVID-19 illness while hos-
pitalized, or a result of the neuromechanistic processes of inflam-
mation and immunity from the SARS-CoV-2 infection itself.

Impact of COVID-19 on Chronic Pain

There are negative consequences on the physical and psycho-
logical health of patients with chronic pain who have COVID-
19. A scoping review by Carrillo-de-la-Pefia et al. (2021) dissem-
inated through online and social media, found that patients with
chronic pain and rheumatic pain reported exacerbation in symp-
toms of pain, fatigue, stiffness, distress, as well as worsening of
mood and sleep during the COVID-19 pandemic. Survey partici-
pants reported their pain was triggered by poor sleep, sedentary
lifestyle, and psychological concerns. Furthermore, they coped with

increase in pain through medication use and increased rest time
(Carrillo-de-la-Pefia et al., 2021). Similarly, Mun et al. (2021) found,
via an online survey, data for 1,453 adults with chronic pain that
25%-30% of individuals reported an exacerbation of pain sever-
ity and interference early in the pandemic. Data also showed in-
dividuals identifying as Black and of non-Hispanic origin experi-
enced greater disruptions in their mood and sleep quality, and
were more likely to report worsened pain interference. Addition-
ally, lockdowns implemented by local and state governments cre-
ated a disconnection from others, augmenting depression, anxiety,
and poor sleep, and exacerbating the distress experienced by pa-
tients with chronic pain who often already suffer pain-associated
loss of roles and relationships (Clauw et al., 2020; Karos et al.,
2020). Examining the effect of social distancing on pain symp-
toms, Hruschak et al. (2021) found that patients with fibromyal-
gia, chronic spine, and postsurgical pain reported a significant in-
crease in pain severity and pain interference, compared with those
experienced prior to social distancing. In this sample, greater pain
severity was associated with female sex, nonwhite race, lower ed-
ucation, disability, fibromyalgia, and higher pain catastrophizing.
Overall, COVID-19 and the resultant isolation negatively impacted
people with chronic pain.

COVID-related hospitalization and chronic pain

Fortunately, hospitalization rates have decreased since the ini-
tiation of vaccination programs (Pawlowski et al., 2021); however
subsequent waves of infection cannot be ruled out as virus vari-
ants continue to arise (CDC, 2021a). When patients are hospital-
ized with COVID-19 infection, the distress suffered from hospi-
talization without the support and care of family increases feel-
ings of isolation, fear, and suffering (Drozdzal et al., 2020). Fur-
ther, to save lives, some patients are admitted to intensive care en-
vironments with intermittent or continuous procedures that may
cause or worsen pain. These procedures may include prone po-
sitioning, mechanical ventilation, and placement of extracorporeal
membrane oxygenation (ECMO), to name a few. In these settings,
sedating medications or neuromuscular blockade agents are often
administered to maintain mechanical ventilation, limiting the pa-
tient’s ability to self-report pain. When patients cannot self-report,
they are vulnerable to having their pain under-recognized and un-
treated (Herr, Coyne, Ely, Gélinas, & Manworren, 2019). Using be-
havioral pain assessment tools, for example the Behavioral Pain
Scale (BPS) or the Critical-Care Pain Observation Tool (CPOT), that
are specific for populations and settings can assist in recognizing
pain in patients infected with COVID-19 (Herr, Coyne, Ely, Gélinas,
& Manworren, 2019). Using these tools will strengthen the assess-
ment of patients unable to report pain.

COVID-related pain can worsen chronic pain

Pain can result from COVID-19 illness. The most common
pain symptoms associated with COVID-19 infection are myalgias,
arthralgias, and headache. In fact, 90.5% of patients complain of
headache, and 36% of patients complain of myalgias. These pain
conditions appear to originate from inflammatory mechanisms or
from immune-mediated processes in the central nervous system
and the peripheral nervous system, respectively (Drozdzal et al.,
2020; Alonso-Matielo et al., 2021). Specific to headache, the effects
of the viral infection on pulmonary tissue activates an immune cell
and pro-inflammatory response creating central cytokine overex-
pression. Resultant increases in cerebral spinal fluid cytokine lev-
els produce central sensitization, stimulation of trigeminal ganglia,
and over production of calcitonin gene-related peptide, which is
known to play a role in migraine. With respect to myalgias, vi-
ral infections are known to induce an upregulation of the proin-
flammatory cytokine IL-6. After COVID infections and pulmonary
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tissue damage, the immune cell activation and cytokine overex-
pression damages muscle tissue, resulting in muscle protein break-
down and increased nociceptive signaling. Further, the spike pro-
tein on the COVID-19 virus binds to the angiotensin II receptor to
enter human cells, and there is evidence that angiotensin recep-
tor signaling is involved in the transmission of pain signals, espe-
cially neuropathic pain (Shepherd et al., 2018). More research is
needed to determine if activity at this G-protein linked receptor
contributes to the pain syndromes associated with COVID-19 in-
fection (Drozdzal et al., 2020).

A specific pain syndrome associated with acute or post COVID-
19 illness is acute transverse myelitis (ATM). ATM typically
presents as a postinfectious complication with rapid onset of pain
location in the lower back, with pain that radiates to extremities
or thoracoabdominal areas, depending on the dermatomal levels
affected. Other ATM symptoms include global weakness, hyper-
reflexia with increased muscle tone, bowel or bladder dysfunction,
and patchy paresthesia to lower limbs (Chow et al., 2020). While
this specific pain syndrome has received a great deal of attention
due to the level of debilitation that can occur, there are other pain
conditions that result.

Clauw et al. (2020) note that chronic pain is not an uncommon
outcome of viral infection in the case of the SARS and Epstein-Barr
viruses, thus the same may develop in those infected with COVID-
19. In fact, in a sample of 100 COVID-19 “long hauler” patients,
68% reported persistent headache and 55% persistent myalgias fol-
lowing resolution of acute infection (Graham et al., 2021). A wor-
thy area of research is determining risk factors for the SARS-CoV-2
virus to induce chronic pain syndromes amongst survivors.

It is clear that pain is a complication of COVID-19 and it can
compound the experience of pre-existing chronic pain. So, while
discoveries of painful conditions post-COVID-19 infections continue
to occur, the pain management nurse must remain vigilant to
symptoms and advocate for thorough workup so that diagnosis
and timely treatment can be appreciated (Chow et al., 2020; Asadi-
Pooya & Simani, 2020).

Restricted access to chronic pain services during pandemic

The management of chronic pain has been challenging during
the COVID-19 pandemic for patients with chronic pain and their
health care team. The challenges are due to the degree of burden
placed on health care systems needing to urgently care for patients
infected with the virus. There have been significant decreases in
access of non-urgent yet vital healthcare services (Clauw et al.,
2020; Karos et al., 2020; Frost, 2020). Elective surgeries and outpa-
tient procedures which could relieve chronic pain, such as epidu-
ral steroid injections (ESI) or facet joint injection, have been re-
duced (Carrillo-de-la Pena et al., 2021; Eccleston et al., 2020).
Acute pain management service teams have been diverted into
the intensive care units, and available chronic pain services have
decreased (Alonso-Matielo et al., 2021). During the peak of pan-
demic, there were medication shortages and a scarcity of resources
such as ventilators or ECMO, with only emergency services avail-
able (Eccleston et al., 2020; Manchikanti et al., 2021). Patients were
instructed to either stay away from health care or to socially dis-
tance (Eccleston et al., 2020), and if health care appointments were
made, limitations of public transportation created barriers to get-
ting to clinical setting (Frost, 2020). Additionally, during lockdown,
there were only emergency services available in many health-
care systems, creating near impossible circumstances for manag-
ing chronic pain by performing simple procedures, such as epidu-
ral injections, facet joint injections, and radiofrequency neurotomy
(Manchikanti et al., 2021). In their survey early in the pandemic,
Mun et al. (2021) found that most persons with chronic pain either
postponed or canceled pain therapy appointments, often with no

future session scheduled. Further, of those patients receiving opioid
therapy, 21.4% of patients had concerns about, and 19.7% had dif-
ficulty accessing prescription opioids due to COVID-19 (Mun et al.,
2021). The use of nonpharmacologic approaches decreased during
the pandemic, including engagement of exercise therapy, massage
therapy, and spinal manipulation among patients with chronic low
back pain (Licciardone, 2021).

Past studies have shown when there are reductions in services
or long waiting periods for pain evaluations, there were increases
in pain interference with decrease in function, more severe depres-
sion (50%), and increased depression and suicidal thinking (34.6%)
(Eccleston et al., 2020). When patients experience delays in pain
care, they may self-medicate with over-the-counter medications
such as non-steroidal anti-inflammatory drugs resulting in gas-
trointestinal bleeding, acetaminophen overuse resulting in hepatic
injury, or opioid overuse or misuse (Manchikanti et al., 2021). The
effects of not treating people with chronic pain results in an in-
crease in severity and complexity of their care.

Caring for Patients with COVID-19 and Coexisting Substance Use
Disorder and Pain

Approaches to care for persons suffering from the three con-
ditions of COVID-19, SUD, and pain must be integrated through a
patient-centered approach to achieve optimal outcomes. The guid-
ing principles of care that are unique to a pandemic include:
(1) keeping patient and provider safe from exposure; (2) directed
nursing assessment; (3) risk mitigation; and (4) support of individ-
ualized self-care options.

Keeping the patient and provider safe from COVID-19 Exposure

Patients with co-morbid SUD and ongoing pain face significant
health challenges without a pandemic. During the pandemic, ef-
forts have focused on the use of virtual technologies to support pa-
tients while minimizing exposure to the virus. Virtual innovations
have evolved overnight to include telemedicine and other means
of remote delivery of virtual face-to-face services. Care delivery via
virtual visits is a means to provide patient-centered care during a
pandemic for treatment specific for those with chronic pain and
SUD. The pivot to virtual visits has allowed for provider interac-
tion and group support interventions (SAMHSA, 2021a) providing
support for people with chronic pain and SUD safely without risk
of virus exposure (Drozdzal et al., 2020; Eccleston et al., 2020;
Manchikanti et al., 2021).

Novel telemedicine solutions for pain management require in-
tegration of seamless application and diagnostic tests that can be
performed at home yet with the ability to incorporate the infor-
mation into electronic health record (Carrillo de la Pena et al,
2021). Recent findings from the “Health Care Consumer Response
to COVID-19” survey of 1,510 patients 18 years and older found that
patients’ expectations have changed as they look for technology
to improve their care experience (Betts et al., 2020). The survey
data showed from 2019 to early 2020, virtual visits rose from 15%
to 19%, then in April 2020 increased to 28%. Furthermore, 80% of
those surveyed reported that they would be willing to have an-
other virtual visit even after the COVID-19 crisis subsides (Betts
et al., 2020). From 2018 to 2020, 42% of respondents steadily re-
ported using technology and apps to measure fitness, monitor their
health goals, and order prescription-drug refills, and in 2020 re-
spondents reported they were more likely to share their data with
health care providers (Betts et al., 2020). Use of technology and
telemedicine solutions have had favorable results on health care
during a pandemic. Studies are needed to determine the mecha-
nism by which patient satisfaction occurs.
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Directed nursing assessment

Beyond key assessment elements for individuals with co-
occurring pain and SUD (Oliver et al., 2012), during the pandemic
special assessment components are needed on the level of dis-
ruption the patient is experiencing, evidence of stress and social
support, and worsening of symptoms as a side-effect of COVID-19.
These assessment components can be obtained virtually and docu-
mented in electronic health records.

Disruption

Efforts to continue care for those with chronic pain and SUD
have been vigorous, yet despite these attempts it is likely that pa-
tients have experienced some type of disruption during the pan-
demic. As noted, social isolation, stress, and anxiety associated
with the pandemic have potential to exacerbate pain states and
substance use. Disruption of activity and sleep routines could also
worsen pain. Nursing assessment should evaluate how the pan-
demic has affected the patient’s experience of pain and ability to
meet SUD treatment goals. This assessment will guide the nurse in
partnering with the patient to problem solve ways of accessing the
care they need.

Stress and social support

As reviewed, the stress related to disease uncertainty, social iso-
lation, COVID-19 illness in the family, and financial insecurity can
contribute to the pain experience and precipitate substance craving
or increased substance use in those with SUD. Assessment of social
support can occur through the use of an assessment tool specific
to support domains such as social support, companionship, and so-
cial distress (Cyranowski et al., 2013). These assessment findings
may change over time. Even so, guidance of appropriate interven-
tions, such as mindfulness activities, acceptance and commitment
therapy, or peer support are warranted.

Worsening of symptoms

As noted, there is evidence that viral-related pathophysiology
of COVID-19 can directly worsen the experience of pain. Assess-
ment tools can be used to evaluate for increased pain, decreased
function, and substance misuse. These screening tools include the
PEG (i.e., pain intensity [P], enjoyment of life [E], and interference
with general activity [G]) to assess pain intensity and interference
(Krebs et al., 2009), and the Drug Abuse Screening Test (DAST) or
Alcohol Use Disorder Identification Test (AUDIT) to evaluate sub-
stance use or misuse (Yudko et al., 2007; Daeppen et al., 2000).
If symptoms appear clinically significant or to have worsened, re-
ferral to a pain or SUD consult should be initiated. Many pain
management nurses are front-line healthcare clinicians, and have
and will continue to play a role of trusted clinicians who listen
and clearly communicate treatment plans developed in partnership
with the patient.

Risk mitigation

During the COVID-19 pandemic, epidemiologic and world-wide
population studies have shown increases in depression, anxiety,
risk for suicide, and risk for opioid overdose (Smith & Lan-
gen, 2020). This highlights the need for screening for mental health
and risk factors that could lead to intentional harm.

Mental health

Critical to assessment during the pandemic is a thorough eval-
uation of the patient’s mental health. Symptoms of depression
and anxiety are common in persons with persistent pain and
SUD (Barry et al., 2017; Bilevicius et al., 2019; Crofford, 2015;
Feingold et al,, 2017; Sendergard et al., 2018), and can produce
substantial barriers to successful treatment of these conditions

(Oliveira et al., 2019; Worley et al., 2015). Since the beginning of
the pandemic, within clinical and general population samples, re-
ported symptoms of anxiety and depression have increased across
age and gender, and data continue to accumulate (Cooke et al.,
2020; Hawes et al., 2021; Peterson et al., 2021; Salari et al., 2020).
Thus, it is highly likely that these are similarly increased in persons
with comorbid chronic pain and SUD.

Risk for suicide

Persistent pain (Elman et al.,, 2013; Cheatle, 2011) and a SUD
diagnosis (Bohnert et al, 2017; Smith, Edwards, Robinson, &
Dworkin, 2004) are independent predictors of suicide risk in non-
pandemic times. Since the beginning of the pandemic, emerg-
ing data suggest increased rates of suicide in community pop-
ulations world-wide. In fact, Canadian epidemiologists projected
2,114 excess suicides in 2020-2021 related to unemployment due
to COVID-19 (Mcintyre & Lee, 2020). In an emergency room in
Austria, the rates of suicide-related admissions tripled between
2019 and 2020 during COVID-19, and attributed to lockdowns
(Carlin et al., 2021). These data highlight the need for depression
assessment as well as an evaluation of risk for suicide.

Opioid overdoses may be a result of suicide attempt or may
be accidental (Cheatle, 2014; Oquendo & Volkow, 2018; Smith, Ed-
wards, Robinson, & Dworkin, 2004), and as described, the increas-
ing rate of opioid overdoses during COVID-19 has been concern-
ing. Nurses and pharmacists can ensure that patients who abuse
opioids are receiving MOUD, or that patients who receive opioid
therapy for the treatment of chronic pain also receive naloxone,
and that members of the household are trained on its adminis-
tration. Naloxone is now available without a prescription at most
major pharmacy chains (CDC, 2019; Collins, 2019), and the cost is
covered by most insurance companies, Medicaid, and Medicare. In
fact, during the pandemic, many pharmacies have been able to de-
liver naloxone to the homes of those who are socially isolating or
in quarantine. The pandemic has been a time of stress and despair
for patients and their families. As front-line healthcare workers,
nurses can be present for early identification of risk so that help
and treatment can be received to restore health.

Self-care During a Pandemic

Escalation of pain symptoms and SUD during the pandemic are
often the result of stress and social isolation, and nurses are well
positioned to make recommendations to mitigate each. Partner-
ing with patients enables determination of what they would find
helpful and could fit into their lifestyle. Self-care includes exer-
cise, mindfulness, outdoor socialization, over-the-counter analgesic
agents, and online pain and SUD management activities (Du et al.,
2017).

Exercise

Outdoor exercise is a particularly potent stress reliever
(Calogiuri & Chroni, 2014) and need not be strenuous to pro-
vide benefit (Kondo et al., 2018), thus patients with pain and mo-
bility limitations can appreciate improvements in pain and func-
tion (Borisovskaya et al., 2020; Wun et al., 2021). Regular exer-
cise also appears to improve sleep quality and duration in patients
with chronic pain (Estévez-Lopez et al., 2021), and sleep distur-
bances are common in patients with pain (Haack, Simpson, Sethna,
Kaur, & Mullington, 2020; Saconi et al., 2021) and SUD (Conroy &
Arnedt, 2014; Roehrs & Roth, 2015; Roehrs et al., 2021).

Mindfulness
Recommendation of other stress-relieving activities, including
mindfulness practices have been demonstrated to be effective in
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patients with chronic pain (Anheyer et al, 2017; Cramer et al.,
2012; Smith & Langen, 2020) and SUD (Priddy et al., 2018;
Zgierska et al., 2009). It may also be helpful to elicit from the pa-
tients what they find to be stress-relieving; for some it might be a
warm shower, completing a crossword puzzle, or engaging in craft
or art-work (Kim, et al., 2020). By encouraging patients to identify
these mindful methods to reduce stress, they may be more likely
to employ them.

Outdoor socialization

During the pandemic, being outdoors can provide the oppor-
tunity for socialization as long as social distance is maintained,
masks are worn, and crowds are avoided. More recent CDC guide-
lines (2021b) have lifted restrictive recommendations for those
who have been vaccinated and are supportive of non-infected indi-
viduals meeting in person. However, health care professionals must
remain abreast of infection incidence rates in their community. So-
cial isolation can also be eased via the use of video chats, computer
meetings, and phone calls; a quick google search can identify mul-
tiple online support groups for patients with chronic pain and SUD
for additional social support.

Over-the-counter analgesics

Over-the-counter analgesia interventions are available to people
in pain without a prescription. Common over-the-counter products
used for chronic pain include topical anesthetics, salicylates, coun-
terirritants, capsaicin, and also transcutaneous electrical stimula-
tion (TENS) units. Topical agents are applied to the closed skin, and
TENS units can be applied over the area of pain but not limited to
that location.

Topical medications have the same mechanism of action as
when medications are administered through oral or injectable
routes. When applied topically, the local drug delivery may po-
tentially avoid systemic adverse effects. Topical anesthetic products
include Lidocaine 0.5% spray gel cream, ointment (e.g., Solarcaine),
Lidocaine 2.5% spray (e.g., Bactine), Benzocaine 6.3% liquid or gel
(e.g., Anbesol), or Pramoxine 1% cream ointment, aerosol, or pads
(e.g. Tucks, ProctoFoam). These can be applied over the area that is
painful if the skin is intact. Local anesthetics can prevent or treat
pain at the axon in neurons by preventing entry of sodium, thus
blocking the action potential (Heavner, 2007).

Topical salicylates include methyl salicylate 30% cream (e.g., Icy
Hot, Bengay Ultra Strength) and trolamine salicylate 10% cream
(e.g., Aspercreme, Sportscreme). Methyl salicylate produces local-
ized vasodilatation, increases local circulation and tissue tempera-
ture, and is used for musculoskeletal pain (Higashi, Kiuchi, & Fu-
ruta, 2010). The analgesic mechanism of action is an inhibition of
cyclooxygenase causing a reduction of prostaglandins. Using top-
ical methyl salicylate rather than an oral salicylate is thought to
be safe, however there have been reports of unintentional poison-
ing. Therefore, recommendations for use should involve a health
care clinician knowledgeable in pain management (Anderson et al.,
2017).

Counterirritants can be applied to the skin and include men-
thol 16% ointment (e.g., Maximum Strength Flexall), Menthol 5%
transdermal (e.g., Icy Hot Back Pain Relief), and Menthol 1.3% with
Camphor 1.3% ointment (e.g., Mentholatum). Menthol creates a
cool sensation through activation of thermoreceptors and is used
for mild to moderate aches of muscles and joints (Higashi, Ki-
uchi, & Furuta, 2010). The hypothesized mechanisms of action in-
clude activation of the transient receptor potential melastatin-8 or
TRPMS8 receptor; cutaneous vasodilation; and weak sodium chan-
nel blocker (Pergolizzi et al., 2018). At low concentration it creates
analgesia by depressing cutaneous nociception and desensitizing

nociceptive C-afferent fibers. High concentrations of menthol are
irritating (Pergolizzi et al., 2018).

TENS units are available over-the-counter for approximately
$30 and reduce pain by activating descending inhibitory paths
in the midbrain and brainstem by releasing serotonin, endoge-
nous opioids, and GABA (Maeda et al., 2007; Sluka et al., 1999;
Vance et al., 2014). Further, high- and low-frequency TENS pro-
duces anti-hyperalgesia by activating delta and mu opioid recep-
tors respectively (Kalra et al., 2001; Pantaleao et al., 2011). More
recently, TENS has been shown to be a feasible and efficacious in-
tervention in fibromyalgia pain (Dailey et al., 2020). Nurses can ed-
ucate patients and their families on accessing TENS units and pro-
vide instructions on their use.

Online and virtual pain and SUD interventions

Use of online pain management and SUD interventions can tar-
get cognitive, emotional, behavioral, and social aspects of the con-
current disorders (Wilson et al., 2015). This method of delivery
can also increase self-efficacy and has shown sustainability at fol-
low up (Marsch et al., 2007; Smith et al., 2019). Online pain man-
agement has been successfully used in temporomandibular disor-
der pain (Lam et al., 2020), in veteran population (Higgins et al.,
2020), for people with low back pain (Du et al., 2017). Although
newer and less well-studied, an online relapse prevention pro-
gram for adolescents was deemed to be both feasible and accept-
able (Sanchez & Bartel, 2015), and efficacy was demonstrated for
a computer-based SUD intervention (Marsch et al., 2007). As pre-
viously noted, many SUD support groups are now meeting online
(SAMHSA, 2021a). Though worthy of further study, these online or
virtual SUD and chronic pain resources can be recommended as vi-
able alternatives for those needing to continue quarantine because
of COVID-19.

Role of Health Disparities

Not only has the pandemic worsened the morbidity associated
with SUD and chronic pain and dramatically changed treatment
approaches, it has exposed clear health disparities among the US
population. Infection and mortality rates are higher for those living
in lower income communities, and among racial and ethnic mi-
nority populations (CDC, 2021c). Investigations have demonstrated
that pandemic effects on chronic pain were worse in Black patients
than in White patients (Hruschak et al., 2021; Licciardone, 2021;
Mun et al, 2021). Racial disparities in health outcomes have
been attributed to chronic inflammatory processes arising from
chronic stress associated with experiences of racial discrimination
(Thames et al., 2019). Although yet to be tested, it is likely that the
distinct stigma and discrimination experienced by persons with
chronic pain (De Ruddere & Craig, 2016) and SUD (Barry, McGinty,
Pescosolido, & Goldman, 2014; Rey, Kurti, Badger, Cohen, & Heil,
2019) could create similar vulnerabilities to becoming infected
with and sickened by COVID-19.

Conclusion

Clearly, SUD and chronic pain put individuals at unique risk for
COVID-19 infection and more severe disease. The associated stress
and social isolation can worsen pain symptoms and increase sub-
stance use behaviors, including relapse and overdose. Pain syn-
dromes associated with the virus as well as painful stressors as-
sociated with hospitalization only exacerbate underlying chronic
pain. Although adaptations have rapidly been made, systems and
delivery of treatment for each disorder have been disrupted which
can allow symptom escalation to occur. The stigma experienced
by persons with chronic pain and SUD further puts them at risk
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for infection and poor health outcomes. It is incumbent on pain
management nurses to employ a patient-centered approach in pro-
viding care to these vulnerable individuals, with an emphasis on
keeping them safe from virus exposure, directed nursing assess-
ment, risk mitigation, and support of individualized self-care op-
tions. These self-care interventions have demonstrated efficacy for
both the management of chronic pain and SUD, therefore, help-
ing the patient utilize these skills brings benefits beyond treating
COVID-19 consequences.

Declaration of Competing Interest

None.

Funding

This work was supported by the National Institutes on Drug
Abuse [K23DA043049 (B.S.), R21 DA046364 (P.C.)] and the National
Institute of Nursing [R21 NR019047 (P.C.)].

References

Alcoholics Anonymous. (2020). A.A. groups using digital platforms to find sobriety
during coronavirus (COVID-19) outbreak. Virtual meetings, email, phone, social
media allow message of recovery to carry on — “ONE DAY AT A TIME". Retrieved
May 12, 2021, from https://www.aa.org/press-releases/en_US/press-releases/
aa-groups- using-digital- platforms-to-find- sobriety-during-coronavirus-
covid-19-outbreak.

Alexander, G. C,, Stoller, K. B., Haffajee, R. L., & Saloner, B. (2020). An epidemic in
the midst of a pandemic: Opioid use disorder and COVID-19. Annals of Internal
Medicine, 173(1), 57-58.

Alonso-Matielo, H., da Silva Oliveira, V. R., de Oliveira, V. T., & Dale, C. S. (2021).
Pain in COVID era. Frontiers in Physiology, 12, Article 624154.

Anderson, A., McConville, A., Fanthorpe, L., & Davis, J. (2017). Salicylate poisoning
potential of topical pain relief agents: From age old remedies to engineered
smart patches. Medicines, 4(3), 48.

Anheyer, D., Haller, H., Barth, ]J., Lauche, R., Dobos, G., & Cramer, H. (2017). Mindful-
ness-based stress reduction for treating low back pain: A systematic review and
meta-analysis. Annals of Internal Medicine, 166(11), 799-807.

Asadi-Pooya, A. A., & Simani, L. (2020). Central nervous system manifestations of
COVID-19: A systematic review. Journal of the Neurological Sciences, 413, Article
116832.

Banks, D. E., Carpenter, R. W.,, Wood, C. A.,, & Winograd, R. P. (2021). Commentary
on Furr-Holden et al.: As opioid overdose deaths accelerate among Black Amer-
icans, COVID-19 widens inequities-a critical need to invest in community-based
approaches. Addiction, 116(3), 686-687.

Barrick, C., & Connors, G. ]J. (2002). Relapse prevention and maintaining abstinence
in older adults with alcohol-use disorders. Drugs & Aging, 19(8), 583-594.

Barry, C. L., McGinty, E. E., Pescosolido, B. A., & Goldman, H. H. (2014). Stigma, dis-
crimination, treatment effectiveness, and policy: Public views about drug addic-
tion and mental illness. Psychiatric Services, 65(10), 1269-1272.

Barry, D. T, Glenn, C. P, Hoff, R. A., & Potenza, M. N. (2017). Group differences in
pain interference, psychiatric disorders, and general medical conditions among
Hispanics and whites in the U.S. general population. Psychiatry Research, 258,
337-343.

Becker, W. C., & Fiellin, D. A. (2020). When epidemics collide: coronavirus disease
2019 (COVID-19) and the opioid crisis. Annals of Internal Medicine, 173(1), 59-60.

Betts, D., Korander, L., Biuliani, S. (2020). Are consumers already living the fu-
ture of health? Key trends in agency, virtual health, remote monitoring, and
data-sharing. Retrieved May 15, 2021, from https://www?2.deloitte.com/us/en/
insights/industry/health-care/consumer-health-trends.html.

Bilevicius, E., Sommer, J. L., Asmundson, G. ]. G., & El-Gabalawy, R. (2019). Associ-
ations of PTSD, chronic pain, and their comorbidity on cannabis use disorder:
Results from an American nationally representative study. Depression & Anxiety,
36(11), 1036-1046.

Bohnert, K. M., llgen, M. A., Louzon, S., McCarthy, ]. F, & Katz, I. R. (2017). Substance
use disorders and the risk of suicide mortality among men and women in the
US Veterans Health Administration. Addiction, 112(7), 1193-1201.

Borisovskaya, A., Chmelik, E., & Karnik, A. (2020). Exercise and chronic pain. Ad-
vances in Experimental Medicine and Biology, 1228, 233-253.

Calogiuri, G., & Chroni, S. (2014). The impact of the natural environment on the
promotion of active living: An integrative systematic review. BMC Public Health,
14(873), 1-27.

Carlin, G. L., Baumgartner, J. S., Moftakhar, T., Konig, D., & Negrin, L. L. (2021). Im-
pact of COVID-19 lockdown on suicide attempts: A retrospective analysis of the
springtime admissions to the trauma resuscitation room at the Medical Univer-
sity of Vienna from 2015-2020. Wiener Klinische Wochenschrift, 31, 1-8.

Carrillo-de-la-Pefia, M. T., Gonzdlez-Villar, A., & Trifianes, Y. (2021). Effects of the
COVID-19 pandemic on chronic pain in Spain: A scoping review. Pain Reports,
6(1), e899.

Centers for Disease Control and Prevention (CDC). (2021a). US COVID-19 cases
caused by variants. Retrieved April 2, 2021, from https://www.cdc.gov/
coronavirus/2019-ncov/transmission/variant- cases.html.

Centers for Disease Control and Prevention (CDC). (2019). Life-saving naloxone from
pharmacies. Vital signs. Retrieved May 12, 2021, from https://www.cdc.gov/
vitalsigns/naloxone/index.html.

Centers for Disease Control and Prevention (CDC). (2020). Overdose deaths accel-
erating during COVID-19. Retrieved May 15, 2021, from https://www.cdc.gov/
media/releases/2020/p1218-overdose-deaths-covid-19.html.

Centers for Disease Control and Prevention (CDC). (2021b) COVID-19. Participate in
outdoor and indoor activities. Retrieved May 15, 2021, from https://www.cdc.
gov/coronavirus/2019-ncov/daily-life- coping/participate-in-activities.html.

Centers for Disease Control and Prevention (CDC). (2021c). Racial and eth-
nic health disparities. Retrieved May 15, 2021, from https://www.cdc.gov/
coronavirus/2019-ncov/community/health-equity/racial-ethnic-disparities/
disparities-deaths.html.

Cheatle, M. D. (2011). Depression, chronic pain, suicide by overdose: On the edge.
Pain Medicine, 12(2), S43-548.

Cheatle, M. D., Wasser, T., Foster, C., Olugbodi, A., & Bryan, J. (2014). Prevalence of
suicidal ideation in patients with chronic non-cancer pain referred to a behav-
iorally based pain program. Pain Physician, 17(3), E359-E367.

Chow, C. C. N,, Magnussen, J., Ip, J., & Su, Y. (2020). Acute transverse myelitis in
COVID-19 infection. BMJ Case Reports, 13(8), Article e236720.

Clair, K., Ijadi-Maghsoodi, R., Nazinyan, M., Gabrielian, S., & Kalofonos, 1. (2021).
Veteran perspectives on adaptations to a VA residential rehabilitation program
for substance use disorders during the novel coronavirus pandemic. Community
Mental Health Journal, 57(5), 801-807.

Clauw, D. ]J., Hauser, W., Cohen, S. P, & Fitzcharles, M. A. (2020). Considering the
potential for an increase in chronic pain after the COVID-19 pandemic. Pain,
161(8), 1694-1697.

Collins F. (2019). Easier access to naloxone linked to fewer opioid deaths. Retrieved
May 15, 2021, from https://directorsblog.nih.gov/tag/naloxone-access-law/.
Conroy, D. A., & Arnedt, J. T. (2014). Sleep and substance use disorders: An update.

Current Psychiatry Reports, 16(487), 1-9.

Cooke, J. E., Eirich, R., Racine, N., & Madigan, S. (2020). Prevalence of posttraumatic
and general psychological stress during COVID: 19: A rapid review and meta-
analysis. Psychiatry Research, 292, Article 113347.

Cramer, H., Haller, H., Lauche, R., & Dobos, G. (2012). Mindfulness-based stress re-
duction for low back pain. A systematic review. BMC Complementary and Al-
ternarive Medicine, 12(162), 1-8.

Crofford, L. J. (2015). Psychological aspects of chronic musculoskeletal pain. Best
Practice & Research. Clinical Rheumatology, 29(1), 147-155.

Cyranowski, J. M., Zill, N., Bode, R., Butt, Z., Kelly, M. A. R., Pilkonis, P. A., Sals-
man, J. M., & Cella, D. (2013). Assessing social support, companionship, and
distress: NIH toolbox adult social relationship scales. Health Psychology, 32(3),
293-301.

Daeppen, ]. B., Yersin, B., Landry, U, Pécoud, A. & Decrey, H. (2000). Reliability
and validity of the Alcohol Use Disorders Identification Test (AUDIT) imbed-
ded within a general health risk screening questionnaire: results of a survey in
332 primary care patients. Alcoholism, Clinical and Experimental Research, 24(5),
659-665.

Dailey, D. L., Vance, D. C, Rakel, B. A, Zimmerman, M. C., Embree, ], Merri-
wether, E. N., Geasland, K. M., Chimenti, R., Williams, ]J. M., Golchha, M., Crof-
ford, L. J., & Sluka, K. A. (2020). Transcutaneous electrical nerve stimulation re-
duces movement-evoked pain and fatigue: A randomized controlled trial. Arthri-
tis & Rheumatology, 72(5), 824-836.

De Ruddere, L., & Craig, K. D. (2016). Understanding stigma and chronic pain: A-s-
tate-of-the-art review. Pain, 157(8), 1607-1610.

Drozdzal, S., Rosik, J., Lechowicz, K., Machaj, F, Szostak, B., Majewski, P, ... Kot-
fis, K. (2020). COVID-19: Pain management in patients with SARS-CoV-2 infec-
tion — Molecular mechanisms, challenges, and perspectives. Brain Sciences, 10(7),
465.

Drug Enforcement Agency (DEA). (2020). DEA policy: Use of telephone evaluations
to initiate buprenorphine prescribing. Retrieved March 24, 2021, from https://
www.deadiversion.usdoj.gov/coronavirus.html.

Duy, S., Hu, L, Dong, ]., Xu, G., Chen, X,, Jin, S., Yin, H., ... Yin, H. (2017). Self-man-
agement program for chronic low pain: A systematic review and meta-analysis.
Patient Education and Counseling, 100(1), 37-49.

Eccleston, C., Blyth, F. M., Dear, B. F, Fisher, E. A, Keefe, F. ], Lynch, M. E.,
Palermo, T. M., Reid, M. C., & Williams, A. C. (2020). Managing patients with
chronic pain during the COVID-19 outbreak: Considerations for the rapid in-
troduction of remotely supported (eHealth) pain management services. Pain,
161(56), 889-893.

Edelman, E. ]., Gordon, K. S., Crothers, K., Akgiin, K., Bryant, K. J., Becker, W. C,,
Gaither, J. R., Gibert, C. L., Gordon, A. J., Marshall, B., Rodriguez-Barradas, M. C.,
Samet, J. H., Justice, A. C, Tate, J. P,, & Fiellin, D. A. (2019). Association of pre-
scribed opioids with increased risk of community-acquired pneumonia among
patients with and without HIV. JAMA Internal Medicine, 179(3), 297-304.

Elman, I., Borsook, D., & Volkow, N. (2013). Pain and suicidality, insights from re-
ward and addiction neuroscience. Progress in Neurobiology, 109, 1-27.

Estévez-Lopez, F, Maestre-Cascales, C., Russell, D., Alvarez-Gallardo, I. C,
Rodriguez-Ayllon, M., Hughes, C. M., Davison, G. W, Safiudo, B., &


https://www.aa.org/press-releases/en_US/press-releases/aa-groups-using-digital-platforms-to-find-sobriety-during-coronavirus-covid-19-outbreak
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0002
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0002
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0002
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0002
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0002
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0002
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0003
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0003
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0003
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0003
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0003
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0003
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0004
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0004
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0004
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0004
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0004
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0004
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0005
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0005
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0005
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0005
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0005
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0005
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0005
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0005
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0006
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0006
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0006
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0006
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0007
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0007
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0007
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0007
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0007
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0007
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0008
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0008
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0008
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0008
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0009
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0009
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0009
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0009
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0009
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0009
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0010
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0010
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0010
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0010
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0010
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0010
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0011
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0011
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0011
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0011
https://www2.deloitte.com/us/en/insights/industry/health-care/consumer-health-trends.html
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0013
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0013
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0013
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0013
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0013
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0013
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0014
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0014
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0014
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0014
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0014
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0014
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0014
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0015
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0015
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0015
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0015
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0015
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0016
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0016
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0016
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0016
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0017
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0017
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0017
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0017
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0017
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0017
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0017
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0018
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0018
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0018
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0018
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0018
https://www.cdc.gov/coronavirus/2019-ncov/transmission/variant-cases.html
https://www.cdc.gov/vitalsigns/naloxone/index.html
https://www.cdc.gov/media/releases/2020/p1218-overdose-deaths-covid-19.html
https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/participate-in-activities.html
https://www.cdc.gov/coronavirus/2019-ncov/community/health-equity/racial-ethnic-disparities/disparities-deaths.html
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0024
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0024
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0025
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0025
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0025
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0025
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0025
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0025
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0025
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0026
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0026
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0026
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0026
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0026
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0026
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0027
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0027
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0027
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0027
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0027
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0027
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0027
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0028
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0028
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0028
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0028
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0028
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0028
https://directorsblog.nih.gov/tag/naloxone-access-law/
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0030
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0030
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0030
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0030
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0031
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0031
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0031
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0031
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0031
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0031
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0032
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0032
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0032
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0032
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0032
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0032
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0033
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0033
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0034
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0034
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0034
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0034
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0034
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0034
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0034
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0034
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0034
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0034
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0035
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0035
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0035
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0035
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0035
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0035
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0035
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0036
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0036
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0036
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0036
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0036
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0036
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0036
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0036
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0036
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0036
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0036
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0036
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0036
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0036
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0037
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0037
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0037
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0037
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0038
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0038
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0038
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0038
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0038
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0038
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0038
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0038
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0038
https://www.deadiversion.usdoj.gov/coronavirus.html
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0040
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0040
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0040
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0040
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0040
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0040
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0040
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0040
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0040
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0040
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0041
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0041
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0041
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0041
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0041
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0041
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0041
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0041
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0041
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0041
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0041
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0042
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0043
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0043
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0043
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0043
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0043
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0044
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0044
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0044
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0044
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0044
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0044
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0044
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0044
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0044

24 Substance Use Disorder, Chronic Pain and COVID-19/Pain Management Nursing 23 (2022) 17-25

McVeigh, J. G. (2021). Effectiveness of exercise on fatigue and sleep qual-
ity in fibromyalgia: A systematic review and meta-analysis of randomized
trials. Archives of Physical Medicine and Rehabilitation, 102(4), 752-761.

Feingold, D., Brill, S., Goor-Aryeh, I, Delayahu, Y., & Lev-Ran, S. (2017). Depres-
sion and anxiety among chronic pain patients receiving prescription opioids and
medical marijuana. Journal of Affective Disorders, 218, 1-7.

Frost, E. A. M. (2020). Understanding and managing the impact of COVID-19 on pa-
tients with chronic pain. Topics in Pain Management, 36(4), 10-20.

Graham, E. L, Clark, J. R, Orban, Z. S., Lim, P. H., Szymanski, A. L., Taylor, C., DiB-
iase, R. M,, Jia, D. T,, Balabanov, R., Ho, S. U, Batra, A., Liotta, E. M., & Ko-
ralnik, 1. J. (2021). Persistent neurologic symptoms and cognitive dysfunction
in non-hospitalized Covid-19 "long haulers". Annals of Clinical and Translational
Neurology, 8(5), 1073-1085.

Haack, M., Simpson, N., Sethna, N., Kaur, S., & Mullington, J. (2020). Sleep deficiency
and chronic pain: Potential underlying mechanisms and clinical implications.
Neuropsychopharmacology, 45(1), 205-216.

Han, B., Cotto, J., Etz, K., Einstein, E. B., Compton, W. M., & Volkow, N. D. (2021).
Methamphetamine overdose deaths in the US by sex and race and ethnicity.
JAMA Psychiatry, 78(5), 564-567.

Harris, M., Fallot, R. D., & Berley, R. W. (2005). Qualitative interviews on substance
abuse relapse and prevention among female trauma survivors. Psychiatric Ser-
vices, 56(10), 1292-1296.

Hawes, M. T,, Szenczy, A. K., Klein, D. N., Hajcak, G., & Nelson, B. D. (2021). Increases
in depression and anxiety symptoms in adolescents and young adults during
the COVID-19 pandemic. Psychologic Medicine, 13, 1-9.

Heavner, J. E. (2007). Local anesthetics. Current Opinion in Anaesthesiology, 20(4),
336-342.

Herr, K., Coyne, P. ], Ely, E., Gélinas, C., & Manworren, R. C. B. (2019). Pain assess-
ment in the patient unable to self-report: Clinical practice recommendations
in support of the ASPMN 2019 Position Statement. Pain Management Nursing,
20(5), 404-417.

Higashi, Y., Kiuchi, T, & Furuta, K. (2010). Efficacy and safety profile of topical
methyl salicylate and menthol patch in adult patients with mild to moderate
muscle strain: A randomized, double-blind, parallel-group, placebo-controlled,
multicenter study. Clinical Therapeutics, 32(1), 34-43.

Higgins, D. M., Buta, E., Williams, D. A., Halat, A., Bair, M. J., Heapy, A. A, ...
Kerns, R. D. (2020). Internet-based pain self-management for veterans: Feasi-
bility and preliminary efficacy of the Pain EASE Program. Pain Practice, 20(4),
357-370.

Hruschak, V., Flowers, K. M., Azizoddin, D. R., Jamison, R. N., Edwards, R. R, &
Schreiber, K. L. (2021). Cross-sectional study of psychosocial and pain-related
variables among patients with chronic pain during a time of social distancing
imposed by the coronavirus disease 2019 pandemic. Pain, 162(2), 619-629.

Johnson, B. R,, Pagano, M. E., Lee, M. T,, & Post, S. G. (2018). Alone on the inside: The
impact of social isolation and helping others on AOD use and criminal activity.
Youth & Society, 50(4), 529-550.

Jones, C. M., Compton, W. M., & Mustaquim, D. (2020). Patterns and characteristics
of methamphetamine use among adults — United States, 2015-2018. Morbidity
and Mortal Weekly Report (MMWR), 69(12), 317-323.

Kalman, D., Morissette, S. B., & George, T. P. (2005). Co-morbidity of smoking in
patients with psychiatric and substance use disorders. American Journal of Ad-
dictions, 14(2), 106-123.

Kalra, A., Urban, M. 0., & Sluka, K. A. (2001). Blockade of opioid receptors in rostral
ventral medulla prevents antihyperalgesia produced by transcutaneous electri-
cal nerve stimulation (TENS). Journal of Pharmacology and Experimental Thera-
peutics, 298(1), 257-263.

Karos, K., McParland, J. L., Bunzli, S., Devan, H., Hirsh, A., Kapos, F. P, Keogh, E.,
Moore, D., Tracy, L. M., & Ashton-James, C. E. (2020). The social threats of
COVID-19 for people with chronic pain. Pain, 16(10), 2229-2235 1.

Kim, K. S., Kwekkeboom, K., & Kim, ]. S. (2020). How does art making work? Testing
the hypothesized mechanisms of art making on pain experience. Complementary
Therapies in Clinical Practice, 40, Article 101200.

Kondo, M. C,, Jacoby, S. F., & South, E. C. (2018). Does spending time outdoors reduce
stress? A review of real-time stress response to outdoor environments. Health
& Place, 51, 136-150.

Koob, G. F, Powell, P, & White, A. (2020). Addiction as a coping response: Hyper-
katifeia, deaths of despair, and COVID-19. American Journal of Psychiatry, 177(11),
1031-1037.

Krebs, E. E., Lorenz, K. A., Bair, J., Damush, T. M., Wu, ]., Sutherland, J. M., Asch, S. M.,
& Kroenke, K. (2009). Development and initial validation of the PEG, a three-
-item scale assessing pain intensity and interference. Journal of General Internal
Medicine, 24(6), 733-738.

Kuehn, B. M. (2020). Homeless shelters face high COVID-19 risks. JAMA, 323(22),
2240.

Kushner, T., & Cafardi, ]. (2020). Chronic liver disease and COVID-19: Alco-
hol use disorder/alcohol-associated liver disease, nonalcoholic fatty liver dis-
ease/nonalcoholic steatohepatitis, autoimmune liver disease, and compensated
cirrhosis. Clinical Liver Disease (Hoboken), 15(5), 195-199.

Lam, J., Svensson, P, & Alstergren, P. (2020). Internet-based multimodal pain pro-
gram with telephone support for adults with chronic temporomandibular disor-
der pain: randomized controlled pilot trial. Journal of Medical Internet Research,
22(10), e22326.

Licciardone, J. C. (2021). Impact of COVID-19 on utilization of nonpharmacologi-
cal and pharmacological treatments for chronic low back pain and clinical out-
comes. Journal of Osteopathic Medicine, 121(7), 625-633.

Liu, W.,, & Liu, J. (2021). Living with COVID-19: A phenomenological study of hospi-
talized patients involved in family cluster transmission. BMJ Open, 11(2), Article
e046128.

Madison, M. C.,, Landers, C. T., Gu, B. H., Chang, C. Y., Tung, H. Y., You, R., Hong, M. .,
Baghaei, N,, Song, L. Z., Porter, P,, Putluri, N,, Salas, R,, Gilbert, B. E., Levental, I,
Campen, M. J., Corry, D. B., & Kheradmand, F. (2019). Electronic cigarettes dis-
rupt lung lipid homeostasis and innate immunity independent of nicotine. Jour-
nal of Clinical Investigation, 129(10), 4290-4304.

Maeda, Y., Lisi, T. L., Vance, C. G., & Sluka, K. A. (2007). Release of GABA and acti-
vation of GABA(A) in the spinal cord mediates the effects of TENS in rats. Brain
Research, 1136(1), 43-50.

Manchikanti, L., Vanaparthy, R. Atluri, S. Sachdeva, H. Kaye, A. D, &
Hirsch, ]J. A. (2021). COVID-19 and the opioid epidemic: Two public health emer-
gencies that intersect with chronic pain. Pain and Therapy, 10(1), 269-286.

Marsch, L. A, Bickel, W. K., & Grabinski, M. J. (2007). Application of interactive, com-
puter technology to adolescent substance abuse prevention and treatment. Ado-
lescent Medicine: sState of the Art Reviews, 18(2), 342-356.

Marsden, J., Darke, S., Hall, W., Hickman, M., Holmes, J., Humphreys, K., Neale, ].,
Tucker, ], & West, R. (2020). Mitigating and learning from the impact of
COVID-19 infection on addictive disorders. Addiction, 115(6), 1007-1010.

Marshall, C. A., Davidson, L., Li, A, Gewurtz, R, Roy, L., Barbic, S., Kirsh, B., &
Lysaght, R. (2019). Boredom and meaningful activity in adults experiencing
homelessness: A mixed-methods study. Canadian Journal of Occupational Ther-
apy, 86(5), 357-370.

McEwen, A., West, R., & McRobbie, H. (2008). Motives for smoking and their corre-
lates in clients attending Stop Smoking treatment services. Nicotine & Tobacco
Research, 10(5), 843-850.

Mclntyre, R. S., & Lee, Y. (2020). Projected increases in suicide in Canada as a con-
sequence of COVID-19. Psychiatry Research, 290, Article 113104.

Missel, M., Bernild, C., Christensen, S. W., Dagyaran, I, & Berg, S. K. (2021). It's not
just a virus! Lived experiences of people diagnosed with COVID-19 infection in
Denmark. Qualitative Health Research, 31(5), 822-834.

Mun, C. ], Campbell, C. M., McGill, L. S., & Aaron, R. V. (2021). The early impact
of COVID-19 on chronic pain: A cross-sectional investigation of a large online
sample of individuals with chronic pain in the United States, April to May, 2020.
Pain Medicine, 22(2), 470-480.

Murphy, S. M., Yoder, J., Pathak, J., & Avery, J. (2021). Healthcare utilization patterns
among persons who use drugs during the COVID-19 pandemic. Journal of Sub-
stance Abuse Treatment, 121, Article 108177.

National Alliance to End Homelessness. (2014). The state of homelessness in Amer-
ica 2014. Retrieved March 23, 2021, from http://www.endhomelessness.org/
library/entry/the-state-of-homelessness-2014.

National Institute on Drug Abuse. (2020) Criminal Justice DrugFacts. Retrieved
March 23, 2021, from https://www.drugabuse.gov/publications/drugfacts/
criminal-justice.

New York Times. (2021). Coronavirus in the U.S.: Latest map and case count.
Retrieved May 12, 2021, from https://www.nytimes.com/interactive/2021/us/
covid-cases.html.

Oliver, J., Coggins, C., Compton, P., Hagan, S., Matteliano, D., Stanton, M., St Marie, B.,
Strobbe, S., & Turner, H. N. (2012). American Society for Pain Management nurs-
ing position statement: Pain management in patients with substance use disor-
ders. Pain Management Nursing, 13(3), 169-183.

Oliveira, D. S., Vélia Ferreira Mendonga, L., Sofia Monteiro Sampaio, R., Manuel
Pereira Dias de Castro-Lopes, ]J., & Ribeiro de Azevedo, L. F. (2019). The impact
of anxiety and depression on the outcomes of chronic low back pain multidisci-
plinary pain management-A multicenter prospective cohort study in pain clinics
with one-year follow-up. Pain Medicine, 20(4), 736-746.

Oquendo, M. A., & Volkow, N. D. (2018). Suicide: A silent contributor to opioid-over-
dose deaths. New England Journal of Medicine, 378(17), 1567-1569.

Pantaleao, M. A., Laurino, M. F, Gallego, N. L., Cabral, C. M. N., Rakel, B., Vance, C.,
Sluka, K. A., Walsh, D. M., & Liebano, R. E. (2011). Adjusting pulse amplitude
during transcutaneous electrical nerve stimulation (TENS) application produces
greater hypoalgesia. Journal of Pain, 12(5), 581-590.

Pawlowski, C., Puranik, A., Bandi, H., Venkatakrishnan, A. J., Agarwal, V., Kennedy, R.,
O'Horo, ]. C., Gores, G. ], Williams, A. W., Halamka, ], Badley, A. D., &
Soundararajan, V. (2021). Exploratory analysis of immunization records high-
lights decreased SARS-CoV-2 rates in individuals with recent non-COVID-19 vac-
cinations. Scientific Reports, 11(1), 4741.

Peterson, J. A., Chesbro, G., Larson, R. Larson, D., & Black, C. D. (2021). Short-
-term analysis (8 weeks) of social distancing and isolation on mental health
and physical activity behavior during COVID-19. Frontiers in Psychology, 12, Arti-
cle 652086.

Pergolizzi, J. V., Taylor, R., LeQuang, J-A., & Raffa, R. B. (2018). The role and mecha-
nism of action of menthol in topical analgesic products. Journal of Clinical Phar-
macy and Therapeutics, 43(3), 313-319.

Pettersen, H., Landheim, A., Skeie, I., Biong, S., Brodahl, M., Oute, J., & David-
son, L. (2019). How social relationships influence substance use disorder recov-
ery: A collaborative narrative study. Substance Abuse: Research and Treatment, 13,
Article 1178221819833379.

Priddy, S. E., Howard, M. O., Hanley, A. W., Riquino, M. R., Friberg-Felsted, K., & Gar-
land, E. L. (2018). Mindfulness meditation in the treatment of substance use dis-
orders and preventing future relapse: Neurocognitive mechanisms and clinical
implications. Substance Abuse and Rehabilitation, 9, 103-114.

Ralli, M., Morrone, A., Arcangeli, A., & Ercoli, L. (2021). Asymptomatic patients as a


http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0044
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0044
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0045
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0045
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0045
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0045
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0045
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0045
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0045
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0046
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0046
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0047
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0048
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0048
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0048
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0048
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0048
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0048
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0048
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0049
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0049
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0049
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0049
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0049
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0049
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0049
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0049
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0050
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0050
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0050
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0050
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0050
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0051
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0051
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0051
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0051
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0051
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0051
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0051
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0052
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0052
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0053
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0053
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0053
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0053
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0053
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0053
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0053
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0054
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0054
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0054
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0054
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0054
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0055
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0055
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0055
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0055
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0055
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0055
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0055
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0055
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0055
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0056
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0056
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0056
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0056
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0056
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0056
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0056
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0056
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0057
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0057
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0057
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0057
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0057
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0057
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0058
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0058
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0058
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0058
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0058
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0059
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0059
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0059
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0059
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0059
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0060
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0060
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0060
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0060
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0060
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0061
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0061
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0061
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0061
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0061
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0061
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0061
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0061
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0061
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0061
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0061
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0061
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0062
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0062
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0062
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0062
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0062
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0063
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0063
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0063
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0063
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0063
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0064
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0064
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0064
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0064
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0064
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0065
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0065
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0065
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0065
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0065
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0065
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0065
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0065
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0065
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0065
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0066
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0066
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0067
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0067
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0067
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0067
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0068
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0068
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0068
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0068
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0068
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0069
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0069
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0070
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0070
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0070
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0070
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0071
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0072
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0072
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0072
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0072
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0072
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0072
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0073
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0073
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0073
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0073
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0073
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0073
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0073
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0073
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0074
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0074
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0074
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0074
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0074
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0075
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0075
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0075
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0075
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0075
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0075
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0075
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0075
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0075
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0075
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0075
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0076
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0076
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0076
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0076
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0076
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0076
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0076
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0076
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0076
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0076
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0077
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0077
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0077
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0077
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0077
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0078
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0078
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0078
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0078
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0079
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0079
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0079
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0079
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0079
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0079
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0079
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0080
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0080
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0080
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0080
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0080
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0080
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0081
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0081
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0081
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0081
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0081
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0081
http://www.endhomelessness.org/library/entry/the-state-of-homelessness-2014
https://www.drugabuse.gov/publications/drugfacts/criminal-justice
https://www.nytimes.com/interactive/2021/us/covid-cases.html
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0085
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0085
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0085
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0085
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0085
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0085
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0085
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0085
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0085
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0085
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0085
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0086
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0086
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0086
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0086
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0086
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0086
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0086
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0087
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0087
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0087
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0087
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0088
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0088
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0088
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0088
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0088
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0088
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0088
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0088
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0088
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0088
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0088
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0089
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0089
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0089
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0089
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0089
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0089
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0089
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0089
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0089
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0089
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0089
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0089
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0089
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0089
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0090
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0090
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0090
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0090
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0090
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0090
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0090
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0091
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0091
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0091
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0091
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0091
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0091
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0092
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0092
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0092
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0092
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0092
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0092
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0092
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0092
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0092
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0093
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0093
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0093
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0093
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0093
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0093
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0093
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0093
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0094
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0094
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0094
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0094
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0094
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0094

Substance Use Disorder, Chronic Pain and COVID-19/Pain Management Nursing 23 (2022) 17-25 25

source of transmission of COVID-19 in homeless shelters. International Journal of
Infectious Diseases, 103, 243-245.

Rey, C. N., Kurti, A. N., Badger, G. J., Cohen, A. H., & Heil, S. H. (2019). Stigma, dis-
crimination, treatment effectiveness, and policy support: Comparing behavior
analysts’ views on drug addiction and mental illness. Behavior Analysis in Prac-
tice, 12(4), 758-766.

Roberts, M. E., Knestrick, J., & Resick, L. (2021). The lived experience of COVID-19.
Journal for Nurse Practitioners, 17(7), 828-832.

Roe, L., Proudfoot, J., Tay Wee Teck, J., Irvine, R. D. G., Frankland, S., & Bal-
dacchino, A. M. (2021). Isolation, solitude and social distancing for people
who use drugs: An ethnographic perspective. Frontiers in Psychiatry, 11, Article
623032.

Roehrs, T., Sibai, M., & Roth, T. (2021). Sleep and alertness disturbance and sub-
stance use disorders: A bi-directional relation. Pharmacology, Biochemistry, and
Behavior, 203, Article 173153.

Roehrs, T. A., & Roth, T. (2015). Sleep disturbance in substance use disorders. Psychi-
atric Clinics of North America, 38(4), 793-803.

Saconi, B., Polomano, R. C., Compton, P. C., McPhillips, M. V., Kuna, S. T, &
Sawyer, A. M. (2021). The influence of sleep disturbances and sleep disorders
on pain outcomes among veterans: A systematic scoping review. Sleep Medicine
Reviews, 56, Article 101411.

Sahoo, S., Mehra, A., Suri, V., Malhotra, P, Yaddanapudi, L. N., & Grover, S. (2020).
Lived experiences of COVID-19 ICU survivors. Indian Journal of Psychological
Medicine, 42(4), 387-390.

Salari, N., Hosseinian-Far, A., Jalali, R., Vaisi-Raygani, A., Rasoulpoor, S., Moham-
madi, M., & Khaledi-Paveh, B. (2020). Prevalence of stress, anxiety, depression
among the general population during the COVID-19 pandemic: A systematic re-
view and meta-analysis. Globalization and Health, 16(1), 57.

Sanchez, R. P, & Bartel, C. M. (2015). the feasibility and acceptability of "Arise": An
online substance abuse relapse prevention program. Games for Health Journal,
4(2), 136-144.

Sarvey, D., & Welsh, J. W. (2021). Adolescent substance use: Challenges and oppor-
tunities related to COVID-19. Journal of Substance Abuse Treatment, 122, Article
108212.

Schiitz, C. G. (2016). Homelessness and addiction: Causes, consequences and inter-
ventions. Current Treatment Options in Psychiatry, 3, 306-313.

Schwartzapfel, B., Park, K, & DeMillo, A. (2020). 1 in 5 prison-
ers in the US. has had COVID-19. The Marshall Project. Retrieved
March 23, 2021, from https://www.themarshallproject.org/2020/12/18/
1-in-5-prisoners-in-the-u-s-has-had-covid-19.

Shepherd, A. J., Mickle, A. D., Golden, ]J. P,, Mack, M. R., Halabi, C. M., de Kloet, A. D.,
Samineni, V. K, Kim, B. S., Krause, E. G., Gereau, R. W., 4th, & Mohapa-
tra, D. P (2018). Macrophage angiotensin II type 2 receptor triggers neuropathic
pain. In Proceedings of the: 115 (pp. EB057-E8066). National Academy of Sciences
of the United States of America.

Sluka, K. A., Deacon, M., Stibal, A., & Strissel, S. A. T. (1999). Spinal blockage of opi-
oid receptors prevents the analgesia produced by TENS in arthritic rats. Journal
of Pharmacology and Experimental Therapeutics, 289(2), 840-846.

Smith, ], Faux, S. G., Gardner, T., Hobbs, M. ]., James, M. A., Joubert, A. E., ... An-
drews, G. (2019). Reboot online: A randomized controlled trial comparing an
online multidisciplinary pain management program with usual care for chronic
pain. Pain Medicine, 2(12), 2385-2396.

Smith, M. T,, Edwards, R. R., Robinson, R. C., & Dworkin, R. H. (2004). Suicidal
ideation, plans, and attempts in chronic pain patients: Factors associated with
increased risk. Pain, 111(1-2), 201-208.

Smith, S. L., & Langen, W. H. (2020). A systematic review of mindfulness practices
for improving outcomes in chronic low back pain. International Journal of Yoga,
13(3), 177-182.

Sendergard, S., Vaegter, H. B., Erlangsen, A., & Stenager, E. (2018). Ten-year preva-
lence of mental disorders in patients presenting with chronic pain in secondary
care: A register linkage cohort study. European Journal of Pain, 22(2), 346-354.

Spagnolo, P. A, Montemitro, C., & Leggio, L. (2020). New challenges in addiction
medicine: covid-19 infection in patients with alcohol and substance use disor-
ders-The perfect storm. American Journal of Psychiatry, 177(9), 805-807.

Substance Abuse and Mental Health Services Administration (SAMHSA). (2020). Opi-
oid Treatment Program (OTP) guidance. Retrieved March 24, 2021, from https:
//www.samhsa.gov/sites/default/files/otp-guidance-20200316.pdf.

Thames, A. D., Irwin, M. R,, Breen, E. C,, & Cole, S. W. (2019). Experienced dis-
crimination and racial differences in leukocyte gene expression. Psychoneuroen-
docrinology, 106, 277-283.

Tsai, J., & Wilson, M. (2020). COVID-19: A potential public health problem for home-
less populations. Lancet Public Health, 5(4), e186-e187.

Vance, C. G., Dailey, D. L., Rakel, B. A, & Sluka, K. A. (2014). Using TENS for pain
control: The state of the evidence. Pain Management, 4(3), 197-209.

Volkow, N. D. (2020). Collision of the COVID-19 and addiction epidemics. Annals of
Internal Medicine, 173(1), 61-62.

Wakeman, S. E., Green, T. C, & Rich, ]. (2020). An overdose surge will compound
the COVID-19 pandemic if urgent action is not taken. Nature Medicine, 26(6),
819-820.

Wang, Q. Q., Kaelber, D. C, Xu, R, & Volkow, N. (2021). COVID-19 risk and out-
comes in patients with substance use disorders: Analyses from electronic health
records in the United States. Molecular Psychiatry, 26(1), 30-39.

Weinberger, A. H., Funk, A. P., & Goodwin, R. D. (2016). A review of epidemiologic
research on smoking behavior among persons with alcohol and illicit substance
use disorders. Preventive Medicine, 92, 148-159.

Wilson, M., Roll, ]. M., Corbett, C., & Barbosa-Leiker, C. (2015). Empowering patients
with persistent pain using an internet-based self-management program. Pain
Management Nursing, 16(4), 503-514.

Worley, M. J., Heinzerling, K. G., Shoptaw, S., & Ling, W. (2015). Pain volatility and
prescription opioid addiction treatment outcomes in patients with chronic pain.
Experimental and Clinical Psychopharmacology, 23(6), 428-435.

Wun, A, Kollias, P, Jeong, H., Rizzo, R. R,, Cashin, A. G., Bagg, M. K., McAuley, ]J. H.,
& Jones, M. D. (2021). Why is exercise prescribed for people with chronic low
back pain? A review of the mechanisms of benefit proposed by clinical trialists.
Musculoskeletal Science and Practice, 51, Article 102307.

Yudko, E., Lozhkina, O., & Fouts, A. (2007). A comprehensive review of the psycho-
metric properties of the Drug Abuse Screening Test. Journal of Substance Abuse
Treatment, 32(2), 189-198.

Zgierska, A., Rabago, D., Chawla, N., Kushner, K., Koehler, R., & Marlatt, A. (2009).
Mindfulness meditation for substance use disorders: A systematic review. Sub-
stance Abuse, 30(4), 266-294.

Zhao, S. X., Kwong, C., Swaminathan, A., Gohil, A, & Crawford, M. H. (2018). Clinical
characteristics and outcome of methamphetamine-associated pulmonary arte-
rial hypertension and dilated cardiomyopathy. JACC Heart Failure, 6(3), 209-218.


http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0094
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0095
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0095
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0095
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0095
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0095
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0095
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0095
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0096
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0096
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0096
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0096
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0096
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0097
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0097
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0097
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0097
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0097
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0097
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0097
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0097
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0098
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0098
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0098
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0098
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0098
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0099
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0099
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0099
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0099
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0100
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0100
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0100
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0100
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0100
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0100
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0100
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0100
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0101
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0101
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0101
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0101
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0101
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0101
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0101
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0101
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0102
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0102
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0102
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0102
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0102
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0102
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0102
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0102
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0102
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0103
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0103
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0103
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0103
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0104
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0104
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0104
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0104
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0105
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0105
https://www.themarshallproject.org/2020/12/18/1-in-5-prisoners-in-the-u-s-has-had-covid-19
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0107
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0107
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0107
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0107
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0107
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0107
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0107
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0107
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0107
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0107
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0107
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0107
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0107
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0108
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0108
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0108
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0108
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0108
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0108
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0109
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0109
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0109
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0109
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0109
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0109
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0109
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0109
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0109
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0110
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0110
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0110
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0110
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0110
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0110
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0111
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0111
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0111
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0111
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0112
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0112
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0112
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0112
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0112
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0112
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0113
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0113
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0113
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0113
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0113
https://www.samhsa.gov/sites/default/files/otp-guidance-20200316.pdf
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0116
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0116
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0116
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0116
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0116
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0116
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0117
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0117
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0117
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0117
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0118
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0118
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0118
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0118
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0118
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0118
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0119
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0119
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0120
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0120
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0120
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0120
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0120
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0121
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0121
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0121
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0121
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0121
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0121
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0122
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0122
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0122
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0122
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0122
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0123
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0123
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0123
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0123
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0123
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0123
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0124
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0124
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0124
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0124
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0124
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0124
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0125
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0125
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0125
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0125
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0125
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0125
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0125
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0125
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0125
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0125
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0126
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0126
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0126
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0126
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0126
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0127
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0127
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0127
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0127
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0127
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0127
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0127
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0127
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0128
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0128
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0128
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0128
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0128
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0128
http://refhub.elsevier.com/S1524-9042(21)00206-X/sbref0128

