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Abstract: Since 2020, people who use drugs (PWUD) experienced heightened risks related to drug
supply disruptions, contamination, overdose, social isolation, and increased stress. This study
explored how the lives of PWUD changed in Philadelphia over a one-year period. Using semi-
structured interviews with 20 participants in a Housing First, low-barrier medication for opioid use
(MOUD) program in Philadelphia, the effects of the first year of the COVID-19 pandemic on the daily
lives, resources, functioning, substance use, and treatment of PWUD were explored. Interviews were
analyzed using a combination of directed and conventional content analysis. Six overarching themes
emerged during data analysis: (1) response to the pandemic; (2) access to MOUD and support services;
(3) substance use; (4) impacts on mental health, physical health, and daily functioning; (5) social
network impacts; and (6) fulfillment of basic needs. Participants reported disruptions in every
domain of life, challenges meeting their basic needs, and elevated risk for adverse events. MOUD
service providers offset some risks and provided material supports, treatment, social interaction,
and emotional support. These results highlight how there were significant disruptions to the lives
of PWUD during the first year of the COVID-19 pandemic and identified critical areas for future
intervention and policies.

Keywords: substance use; medication for opioid use disorder; COVID-19; social networks; social
isolation; vaccine hesitancy

1. Introduction

People who use drugs (PWUD), such as opioids, are at elevated risk for severe
COVID-19 and mortality, as they have high rates of underlying health conditions [1,2], high
rates of homelessness, incarceration, provider-related stigma, and lack of access to health
resources [3]. PWUD were also particularly vulnerable to other adverse experiences during
COVID-19 due to criminalization of substance use, poverty, unemployment, homelessness,
contamination of the drug supply, and risk of overdose [4,5]. During the first year of the
pandemic, rates of overdose and medication for opioid use (MOUD) service use changed
over time, but ultimately increased, resulting in over 100,000 drug overdose deaths in the
US in the 12 month period ending April 2021 [6–10]. Thus far, there is limited literature
on the effects for PWUD beyond their rates of infection with COVID-19, use of services,
substance use, and rates of overdose. The few qualitative studies that explored the daily
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experiences, social, and mental health effects of PWUD were conducted in Canada and the
United Kingdom [11–16], and it is unclear how well these experiences reflect those in the
United States.

In addition to national efforts to promote safety during the pandemic—such as mask
wearing policies and social distancing guidelines—federal, state, and local policy changes
were rapidly enacted during the pandemic to adapt care for PWUD to mitigate disruptions
in MOUD services and to preserve housing for vulnerable persons [17]. The effectiveness
of these policy changes has largely been positive. Several studies have reported on how
adaptations during the pandemic—such as mobile vans with extended release MOUD [18],
expanded methadone take-homes [19,20], and telehealth [21]—helped to minimize disrup-
tions to those previously engaged in services. However, many individuals struggled with
MOUD adherence during the pandemic and some forms of support were disrupted, such
as group therapy visits [22] and harm reduction services (necessitating reuse of injection
equipment, which increased risk for COVID-19 and other infections) [23,24]. In addition,
PWUD have low vaccination rates for all diseases [25]. Understanding vaccine perspectives
specific to PWUD can better support these communities with education and outreach cam-
paigns. Lastly, it is also less clear how well PWUD were able to rally individual-level (e.g.,
coping ability) and community-level resources for harm reduction practices (e.g., MOUD
services, fentanyl testing strips) to mitigate their risk of substance use, social isolation,
and safety concerns. Understanding the cumulative effects of the pandemic on all these
domains is critical to identifying areas for future interventions as substance use experts
anticipated many increased risks for harmful outcomes related to substance use for this
population [26].

For the present study, we explored how individuals with opioid use disorders (OUD)
in an integrated primary and behavioral healthcare, MOUD, and supportive housing
program perceived the pandemic’s effects on their lives during the first year of COVID-19
as well as their attitudes towards vaccination, social distancing, and other COVID-19
prevention measures. We sought insight into how policy changes designed to preserve
MOUD access and social distancing operated and how social, economic, housing, and
community-level stressors contributed to individuals’ ability to engage in harm reduction,
engage in MOUD services, and affected their mental health, social connections, resources,
and substance use.

2. Materials and Methods
2.1. Setting and Study Sample

The structure of the overall low-barrier, integrated MOUD program at the Project
HOME Health Services (PHHS) federally qualified health center (FQHC) was described
previously [27]. The Integrated Care Clinic (ICC) where this project took place is a partner-
ship between the PHHS FQHC and Pathways to Housing PA (PTHPA), a Housing First
program that provides supportive housing to people with serious mental illnesses and
substance use disorders [27,28]. The ICC is unique in that the primary care and MOUD
services are embedded and integrated with the PTHPA permanent supportive housing
services including care coordination, nurse care management, on-site psychiatric services,
peer support, and an array of additional services.

From April 2020 to March 2021, PTHPA served 235 clients with MOUD services,
which were predominantly male (59%) and non-Hispanic White (54%). The mean age
of those served was 42.3 years old (SD = 9.5; range: 24–66). A convenience sample of
20 participants in the ICC MOUD program were recruited by staff at PTHPA. The sample
did not significantly differ in the proportion that were male (z = −0.51, p = 0.61) or non-
Hispanic White (z = −0.51, p = 0.61) of the total population served. Twenty of 23 clients
who were approached agreed to participate. Inclusion criteria required participants to be at
least 18 years old, English-speaking, currently receiving MOUD services through PTHPA,
and able to consent. Study personnel explained the study to interested participants and



Int. J. Environ. Res. Public Health 2022, 19, 9751 3 of 14

obtained verbal consent. Verbal consent was obtained to minimize risk of infection during
interviews and to protect the anonymity of the participants.

2.2. Procedures

Two female PhD interviewers with extensive qualitative interview experience with
PWUD (ELK, MKR) conducted in-depth semi-structured qualitative interviews with partic-
ipants over the phone or through Zoom from January to April 2021 (see Supplementary
Materials for interview guide). The research team collaboratively developed a set of open-
ended questions that asked participants about the impacts of COVID-19 on their lives with
a focus on social determinants (e.g., food, income, housing, safety, transportation), services,
and social impacts. Interviews lasted 10–45 min and participants were compensated with
USD 20 cash and two transportation passes for their time. A pseudonym is used when par-
ticipants are directly quoted. The study was approved by the Thomas Jefferson University
Institutional Review Board under protocol no. 20G.344.

2.3. Analysis

A professional transcription service transcribed audio-recorded interviews verbatim.
An initial codebook was created by the coding team through line-by-line analysis of three
randomly selected interviews and revised according to team consensus. Once a codebook
was developed, transcripts were analyzed in Nvivo 12 through directed and conventional
content analysis [29]. Interviews were independently coded by four female coders with
extensive field experience with PWUD and graduate training in psychology (Ph.D.) and
public health (Ph.D. and MPH) as well as undergraduate training in anthropology (BA).
Codes with a Cohen’s Kappa (k) below 0.70 were individually reviewed and reconciled.
Once intercoder agreement was consistent, alternating pairs of primary and secondary
coders independently coded the interviews and any remaining coding discrepancies were
resolved via consensus agreement. After completing coding, six authors (ELK, MPH,
KMS, KSJ, SH, and KS) composed thematic memos and the group iteratively examined the
relationships between the codes to arrive at the central themes.

3. Results

The majority of participants were non-Hispanic White (60%) and male (65%; n = 20).
The average age was 44.2 years old (SD = 8.1; range: 31 to 59 years old) with partici-
pants reporting an average of 27 months in MOUD treatment at PTHPA (range: 0.5 to
132 months; see Table 1). Knowledge of personal infection with COVID-19 was rare, with
only two participants reporting possible infection. Eight participants discussed knowing
others who were infected, and 25% knew someone who died from COVID-19. Six main
themes related to COVID-19 were identified during analysis: responses to the pandemic;
access to MOUD and support services; substance use; impacts on mental health, physical
health and functioning; impacts on social networks; and fulfillment of basic needs.

Table 1. Sample demographic and clinical characteristics (n = 20).

n %

Gender
Cisgender man 13 65%
Cisgender woman 7 35%

Race/Ethnicity
White 12 60%
Black 4 20%
Latinx 3 15%
Other 1 5%

M SD
Age 44.2 8.1

Number of Months in MOUD Treatment 27.3 29.6
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3.1. Responses to the COVID-19 Pandemic
3.1.1. COVID-19 Attitudes and Behaviors

Attitudes about COVID-19 (n = 13) ranged widely, with some indicating a great of
skepticism about how dangerous it was, some reporting apathy, and some a great deal of
fear. Of those who were skeptical, two cited conspiracy theories around population control,
government sources of COVID-19, or a belief that fentanyl exposure was protective against
COVID-19. Among those expressing fear, concerns were wide ranging. These included
a general sense of fear from others around them, concern about where they might be at
high risk to become infected by COVID-19 (jail or public transit), general fear of what the
future held, difficulty getting healthcare from hospitals due to fear of infection, and fears of
COVID-19 generally. However, fear of COVID-19 was far from the main stressor for many,
as illustrated by Jerry, who said, “I’m more worried about getting shot around here than I
am about COVID”.

Personal infection with COVID-19 was relatively rare, as only two assumed they were
infected with COVID-19 at one point. However, eight participants discussed knowing
others who were infected, and a quarter knew someone who died from COVID-19 infection.
Despite varying attitudes about COVID-19, 18 of 20 participants reported wearing a mask at
least some of the time and 16 described practicing social distancing. About a third indicated
taking COVID-19 precautions very seriously in terms of handwashing, social distancing,
and consistent mask use. Vigilance about preventing COVID-19 infection was difficult and
took a social and mental toll on people. The majority of participants reported getting tested
for COVID-19 at some point, often multiple times through PTHPA, in jail, at the hospital, or
at church. Some discussed how they had changed their behaviors to reduce their likelihood
of arrest and exposure to COVID-19 because they were afraid of how vulnerable they
would be while sharing a cell, as noted by one older male participant (Walter):

Yeah, because jail is even worse, they got people piled up on each other and it
takes two weeks to get the results back so you could be bunking with someone
who has COVID.

People also perceived a great deal of tension and fear from others when in the com-
munity, which exacerbated some of their own negative feelings. A few expressed extreme
frustration when others did not comply with COVID-19 prevention measures. Conversely,
a small number expressed a great deal of discomfort while wearing a mask or frustration
that masks interfered with their ability to read others’ social cues or to make connections to
new people or clinical staff. People who disliked masks discussed how it affected them
physically and mentally. Mentally, they felt more irritable or felt that others around them
were irritated by wearing masks and physically it was hot, uncomfortable, and hard to
breathe. Ben noted how COVID-19 guidelines had major personal costs as they interfered
with his access to critical resources.

I’ve got it on now. I wear a mask. I stay the distance. I practice the distancing.
And mostly now, I stay inside now. But a lot of places I wasn’t able to go. Because
of COVID, you can’t get in a lot of places. Even some shelters were limited
because of the COVID. A lot of things were limited due to the COVID and the
amount of people allowed into these places. So a few places I couldn’t get into
and I just had to suffer, I guess, or get used to it.

3.1.2. Vaccination

Among the 19 participants who responded about vaccination, 11 were vaccine-willing,
5 were not vaccine-willing, and 3 were vaccine hesitant. Two participants among the
11 vaccine-willing had already received vaccinations at the time of the interview. The
11 people who were vaccine-willing expressed motivations such as not wanting to be
infected with COVID-19 and fears of serious illness or death from COVID-19. When asked
if they would hypothetically be willing to be vaccinated that same day, most immediately
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replied in the affirmative. Some expressed concerns about vaccine side effects; however,
these worries did not impact vaccination intent. Gabby said:

Because I want to avoid the virus. I’ll have it protect me against it . . . but I would
still wear my mask and everything, just to be on the safe side.

Others reported previous vaccine hesitancy but ultimately decided in favor of vaccina-
tion. Walter said:

I wasn’t going to get it, but I think I’m going to get it now because I just don’t
want to take the opportunity of having a third breakout or a big boom, back into
red being a high risk.

Three participants were vaccine-hesitant. While two were unsure whether they would
ultimately be vaccinated, one believed she would likely get vaccinated after she was able to
“see how it’s going” with others. These participants cited deeper concerns about side effects
and believed the precautions they were already taking (e.g., handwashing, social distancing)
were adequate. Five participants were unwilling to receive a vaccine at the time of the
interview. Reasons for refusal included: not wanting to introduce the vaccine substance into
their body, previous adverse experience with influenza vaccination, government distrust,
and beliefs that their body’s immune system response was adequate. Two noted a belief in
conspiracy theories related to the COVID-19 vaccine, fertility, and population control. Bob
was adamant about his decision to remain unvaccinated:

You’ve got it or you don’t. You’re going to get it or you won’t. You got it, not
being around people that have it, period. That’s all there is to it.

3.2. Connection to MOUD Services

One year into the COVID-19 pandemic, PTHPA was a main service provider for all
participants, though only five exclusively received services there. Participants described
receiving telehealth services, home visits, as well as regular clinic visits throughout the
pandemic, albeit less frequently for some (n = 5). Participants largely reported core MOUD
services were accessible during COVID-19 with six individuals stating directly that there
was no change in their service access or quality. One participant noted that despite a
decrease in the number of staff, all the normally scheduled home visits, transportation,
clinic visits, and money distribution did not change in function. “Anything I need help
with, they are there for me”, said one participant (Ben) and another commented that
PTHPA was his lifeline. A few participants had concerns about PTHPA staff turnover as
interfering with rapport and one client expressed concern that PTHPA was trying to help
too many high-need people simultaneously, which limited their capacity to help her. Five
interviewees noted the loss of MOUD group structure as an important place for social
interaction, an activity replacement for substance use, and a reason to come into the office
more routinely for services. The loss of these groups increased their sense of isolation
and anxiety.

The majority of participants (n = 13) also described receiving services from other
specialty substance use treatment centers including outreach, harm reduction, housing,
inpatient rehabilitation, methadone treatment, and abstinence-based treatment groups (e.g.,
Narcotics Anonymous). Many reported some disruptions or adaptations by these providers
during the pandemic, such as reduced bed capacity, online groups, and lower capacity for
in-person treatment groups. All participants receiving outside methadone treatment (n = 4)
reported that clinic resources were operating at full capacity with some modifications (such
as conversion of Narcotics Anonymous meetings from in-person to Zoom).
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3.3. Substance Use, Harm Reduction, and Overdose
3.3.1. Substance Use

We did not ask people for a comprehensive substance use history, only about the
frequency and quantity of their use in the prior year. Among those reporting a decrease,
they attributed it to social-distancing and staying home alone, fear of incarceration and
subsequent infection, and loss of income. Tag outlined how access to his MOUD helped to
facilitate his staying home, as it decreased his need to seek out drugs.

It’s been affected. I don’t go out as much, so I just use my Suboxone. It is helpful
in a way because I won’t go out as much to gets drugs. I’ll use my Suboxone. So
in a way it’s helpful.

Six others described decreased use over the prior year due to personal motivation,
positive buprenorphine/methadone experiences, and changes in behavior following ad-
verse experiences and increased access to mobile services. Those who said COVID-19
directly increased their substance use (n = 2) explained that being forced to stay home
caused boredom that increased their cravings and use.

Of the 16 participants that discussed the local drug supply, the majority reported it had
worsened during COVID-19 (n = 11) and several reported contamination of all substances.
Participants described heroin suspected as adulterated with fentanyl, xylazine (a veterinary
tranquilizer), or amphetamines and of powder or crack cocaine adulterated with fentanyl
or unknown substances. These participants expressed a lack of confidence in the identity
and purity of their substances of choice and fears of unexpected, adverse physical reactions
of vomiting, bacterial infections, and overdose. ClaireBear expressed her deep frustration
with the changes to the drug supply and its impact on her health.

They cut it with crap. It’s not like heroin...Yeah, it’s tranquilizer, which affects
your whole GI system. It’s not even for human consumption, and then your GI
system doesn’t work for a couple days so that anything you eat goes putrid in
your stomach. It comes up either through your mouth or out the other way, and
it’s horrible.

Three participants explicitly expressed that their frequency/quantity of substance use
was directly impacted by the contaminated drug supply. Five individuals reported no
change in the cost, availability, nor quality of the drug supply during COVID-19, which
they attributed to their long-standing relationships with their suppliers. While they did not
express personal fear of contamination of their drugs, they acknowledged that the purity
of the general supply fluctuated throughout the city.

3.3.2. Harm Reduction

All participants named at least one method of harm reduction that they employed
while using substances during the pandemic, namely MOUD services (n = 19). For the
16 who still used drugs at some point in the prior year, most still used in the presence of
another person or asked someone to check in on them (n = 10), and some utilized fentanyl
test strips (n = 6) and naloxone (n = 5). Eight participants described partaking in actions that
increased their agency over the frequency of their use and methods of consumption (i.e.,
not selling their buprenorphine, spacing out doses, sniffing/snorting instead of injecting,
avoiding triggering spaces/people, not sharing syringes). Access to naloxone was seen as
plentiful during the pandemic, as Bob described, “I got more Narcan than the whole world,
and I’ve got neighbors”. Several participants also remarked that their consistent access to
naloxone was critical to reversing witnessed overdoses.
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3.3.3. Overdose

Four participants discussed personal overdose or extreme withdrawal that occurred
during the pandemic. Participants recalled their experiences within the context of other
complex vulnerabilities, including the transition in and out of incarceration, mental health
crises, social isolation, and termination of methadone treatment. Almost half of the par-
ticipants reported knowing people who overdosed in the prior year, such as a friend’s
overdose described by Elisha.

My one friend, he had went down and, and he got his drugs and he went to use
in the usual place that he does where they’re all other people and the cops, they
come and told everyone they, they couldn’t be in groups anymore. So they made
everyone disperse, which caused him to, you know, get on the train and use on
the train and then he used too much. And you know, overdose.

3.4. Impacts on Mental Health, Physical Health, and Functioning

The mental health effects of the pandemic were highly individualized. Several partici-
pants expressed a great deal of fear about the pandemic, but others reported skepticism
and apathy. Of those who were skeptical, two cited conspiracy theories around population
control, government sources of COVID-19, or a belief that fentanyl exposure was protective
against COVID-19. COVID-19-specific fears broadly fell into three categories: (1) a general
sense of fear from being around others; (2) concern about high risk of infection COVID-19
in jail, public transit and hospital settings; and (3) fear for the future. Vigilance about
preventing infection was difficult and took a social and mental toll on participants.

When directly asked about their mental health, almost half initially reported no
adverse effects and two reported improvement. Importantly, most participants who had
mental health struggles reported that they could turn to PTHPA for support. However, later
in the interview, eight said that they have felt more lonely, isolated, irritable, or anxious.
These impacts were largely attributed to non-pandemic issues, such as housing quality,
deaths, and substance use. The pressures of the pandemic also raised some existential
questions and many participants described a complex, evolving reaction over time, which
was best described by Miss B:

Being under these conditions I would say, and I’m speaking in general but I’m
also speaking for other people, it kind of forces you to look at your life. It forces
you to face reality and figure out what you want to do and what it’s going to be
like because the COVID came on so strong and fast and for all those people who
died, it’s caused me to feel depressed a lot. It’s caused me to realize how little of
a life I have. How empty and it’s just the reality of it. It’s what it is. It’s just crazy.
It brings fear for the future. You never know what’s going to happen and you
feel like... I feel like I’ve had to cherish every little thing. I’ve also felt offended a
lot. There’s nothing I can do about it. It’s going to be what it’s going to be.

The majority of participants (n = 11) stated their physical health was “okay” or “good”,
though several described complex histories of hospitalizations for overdose, injuries, and
other health conditions and six reported their health was adversely affected by COVID-19.
Those who reported their health as “bad” or “not good” typically reported mobility issues,
such as back or leg pain, that interfered with daily tasks. Almost half reported receiving
assistance with their physical health from PHHS and PTHPA during the pandemic and
there was little note of disruptions to access to primary care services.

Most individuals (n = 12) reported COVID-19 impacted their daily routines. Of
those limiting their daily activities by staying at home, most reported feelings of isolation,
irritability, anxiety, or loneliness related to their restricted activities. For example, Savannah
described how shut downs due to the pandemic closed off many of her routines
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Let’s see. It’s hard to, let’s see. It’s a lot harder shopping and getting everything
that I need because a lot of places aren’t even open. You can’t really go out and
eat anywhere. You know how you go out and you have conversations? You know
what I mean? You can’t do all that, so yeah. It’s a big blocker, also.

However, three continued their daily activities normally, enjoying a mix of indoor and
outdoor activities. Some reported going to PTHPA as a reason to leave their homes and for
needed social interaction.

3.5. Impact on Social Connections

Several participants reported missing social activities (e.g., family gatherings, going
to groups) as the vast majority (n = 16) reported social distancing efforts. Throughout
the interviews participants described impacts on their relationships and all were asked
to identify the three people closest to them in their social networks (SNs). The majority
(n = 12) identified three people that they were close to, primarily family members, and half
reported daily contact with someone. Many reported less frequent contact with family,
particularly in-person contact due to distance, infection concerns, or transportation issues.
This was particularly difficult for the loss of contact with children, as described by Elijah,

It’s not like it was before where we’re seeing each other every day and, or like
every week, especially with the kids and in COVID, you know, it’s we don’t want
to have them on the bus or like on the train or whatever, any type of transportation
we get over here and vice versa. So, we’ve kind of just been doing it over the
phone . . . but it’s just not the same as being there in person.

A few described still seeing their closest friends and family on a daily basis and feeling
closer to them as the pandemic meant they spent more quality time together. For two people,
their only contacts were with a service provider and another two were only seeing their
social network members via the phone and they reported feeling lonely, anxious, and
depressed. A quarter described the importance of social connections with service providers
and other patients while they lacked access to their closest friends and family.

Loss was a significant theme. Almost half of participants reported a loss during the
pandemic, and the majority of those deaths were due to COVID-19 (5 out of 9). One
interviewee spoke around the abrupt loss of her friend, who went into the hospital after
feeling unwell and passed away of COVID-19 shortly after, stating “ . . . and my heart is
broken to the core”. Participants also lost friends, spouses, or family members to other
causes, including drug use.

3.6. Attendance to Basic Needs

At the time of interview, 17 participants were housed and three did not have stable
housing (in a shelter, in a hotel, and homeless/”couch surfing”). Only two interviewees
discussed housing changes during COVID-19. Savannah said she took an undesirable
apartment out of fear that there would not be any options available in the future due to
COVID-19 and Walter explained that couch-surfing was more difficult now due to social
distancing. While the majority were satisfied with their living conditions, some reported
wanting a change due to noisy neighbors, bug infestation, and community violence (n = 5).

Access to food varied and even among those who said they had enough food (n = 11)
four indicated that they would run out at the end of the month. This required individuals
to be vigilant for community-level resources, which Ben found to be plentiful if a person
knew where to look.

There’s people who will pull up from anywhere at any time with food. I’m going
to tell you something nice. There’s so many people that give away food, cook
food and come down there and give it out, I swear to God. I’m not kidding you.
They do have food services down there. And they have Prevention Point, the
community center, even though I said you can’t stay in there during COVID,
they still have coffee in the morning and they’ll have donations from Wawa.
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They’ll hook you up. And then also, on the other side of Huntingdon, they have
St. Francis. And St. Francis has a meal every night for you.

For some, their circumstances improved, as they noted their benefits increased during
the pandemic (n = 6). There was a near even split in access to increased formal benefits
(n = 11 receiving), such as supplemental security income and stimulus checks, though
two reported difficulty accessing these funds. Informal means of income, such as odd
jobs or panhandling, diminished during the pandemic due to social distancing (n = 8) and
several stated that they could not meet their daily needs (n = 7) or lacked basic supplies at
the end of the month (n = 13), described succinctly by Scott as “I don’t even have toilet paper
for my ass, or food”. Several participants described new barriers to transportation during
the pandemic, as they reported fewer buses and trains in operation with decreased hours
and three described witnessing increased violence on public transit. Several participants
(n = 6) decreased travel due to anxiety about COVID-19, having less places to go, and a
lack of funds for transportation. Over half of participants reported that their access to
transportation did not change during COVID-19 or increased, largely due to PTHPA still
picking them up for their healthcare appointments.

4. Discussion

The present study explored the intersection of the ongoing opioid overdose crisis
and the first year of the COVID-19 pandemic on PWUD in a supportive housing setting
and resulted in six identified themes: response to the COVID-19 pandemic, access to
MOUD and support services, substance use, impacts on mental health, physical health
and functioning, impacts on social networks, and fulfillment of basic needs. Remarkably,
participants in the present study reported little MOUD service disruption almost one
year into the pandemic, which suggests that the policy changes regarding MOUD (e.g.,
easier access to telehealth, allowance of telephone services, allotment of greater take-home
doses) and other supports (e.g., stimulus payments, increased benefits) supported access
to and continuity of MOUD. However, some important services, such as group meetings,
decreased during the pandemic, and were keenly missed. Across states, MOUD services
connections varied highly during a comparable timeframe. A Pennsylvania study analyzing
claims from January to October in both 2019 and 2020 found that the onset of the COVID-19
pandemic was associated with a reduction in both the number of new patients initiating
MOUD treatment and the number of patients filling buprenorphine prescriptions [30]. In
contrast, a Texas study utilizing the Prescription Drug Monitoring Program (PDMP) found
a marked increase in new buprenorphine patients in the first 90 days of the pandemic [31].
It is possible that the low-barrier program model in the present study allowed for easier
retention and future research should explore what specific mechanisms were critical to
MOUD retention and should be perpetuated.

Global and local disruptions to the unregulated drug market during this time were
associated with elevated risk of harm, such as overdose. Accordingly, several studies
noted increased drug use by some PWUD [11,13], as well as changes to MOUD service
capacity [12]. In our sample, changes to the drug supply meant that participants often
felt that there were higher rates of adulterants, such as fentanyl or xylazine, which made
drugs more dangerous overall. Only two participants reported increased drug use, perhaps
reflecting the ongoing connection to MOUD services by participants. Despite personal use
being stable or reduced, participants still contended with several adverse events related
to drug use, including personal or witnessed overdose, impaired health, decreased access
to inpatient rehabilitation services, and impaired relationships. Some harm reduction
strategies, such as using with others, were more difficult but not absent among participants.
The strategies that were less disrupted included access to their MOUD medication, having
naloxone on hand, and fentanyl test strips, which suggest that local policies were effective
at providing resources and tools among participants connected to care.
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As has been found previously among PWUD [32], some participants reported in-
creased feelings of sadness, boredom, irritability, anxiety, and loneliness during the pan-
demic. Participants described how they were negatively affected by their compliance with
social distancing and restricted activities in the general community and the changes to their
social environment were often directly referenced as causing their mental health distress.
While there were relatively low rates of personal infection among our participants, several
had lost a friend or family member to COVID-19, exacting a significant emotional toll.
The majority of individuals were able to maintain some contact with friends and family
in-person, albeit decreased due to poor phone access and lost abilities to travel to see family
(due to insufficient funds or social distancing). Few participants described total social
isolation but the frustrations of their social constrictions within the broader community
and beyond their network were a pervasive challenge. Nationally, reports of mental health
symptoms and poor access to mental health services increased over the course of the pan-
demic [33–35] and future research should explore the impacts on those in public services in
order to determine where additional resources are most urgently required. Many credited
their service providers as providing essential emotional and instrumental social supports,
particularly among those who lacked any contact or had especially reduced access to their
closest friends and family during COVID-19. Encouragingly, many participants described
retaining their access to physical health services, as they received their MOUD through a
specialized primary care designed for PWUD, which highlights the value of integrated care
programs to address the needs of highly vulnerable populations.

Participants in this study were mixed in their intentions to receive the COVID-19
vaccine, though most intended to be vaccinated or had already received their COVID-19
vaccination by the start of the interview. These findings complement those of an Aus-
tralian survey with PWUD where most indicated they would be vaccinated, but 15% said
they would definitely not [36]. Further survey research with this cohort confirmed that
vaccine rates for PWUD lagged behind those of the general population [37]. Concerns
among participants were like those of other Americans with varying levels of medical
mistrust. General medical mistrust and beliefs regarding COVID-19 include concerns
that the government cannot be trusted to tell the truth about COVID-19, information is
being held back by the government, and anxieties about the safety and efficacy of the
COVID-19 vaccine [38]. In many ways, this suggests that while PWUD should receive
tailored risk communication about the COVID vaccine, the content can remain similar to
that delivered to other groups with some additional considerations. For example, PWUD
may have suppressed immune systems due to HIV infection [39] and inadequate nutri-
tion and hydration, especially during periods of heavier drug use [40]. This increased
susceptibility to morbidity from COVID-19 should be communicated in a non-judgmental
manner. The rewards of vaccination should be emphasized, as many participants indicated
their mental health had worsened during the COVID-19 pandemic. Vaccination would
allow PWUD the opportunity to reconnect with family and friends and to feel less nervous
when in crowded places or among others. Overall, these findings highlight the need for
increased public mental health efforts to help rebuild social connections in communities
particularly affected by opioid use and COVID-19, as they experienced significant upheaval
and urgently need intervention.

Participants in this supportive scattered site housing program maintained housing
throughout the first year of the pandemic, which may reflect both the effectiveness of the
housing model as well as federal policies that prevented eviction. Certain segments of
PWUD communities are at increased risk of COVID-19 infection due to congregate living
situations such as recovery houses and homeless shelters [3]. Emerging research indicates
that messages focused on altruistic appeals are effective at convincing vaccine-hesitant
people to accept the COVID-19 vaccine [41]. This approach may translate well with PWUD.
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PWUD often have limited access or interrupted access to cellphones and the internet [42],
which means that education about vaccines needs to occur where PWUD spend time.
Community-based organizations already providing services to this population are natural
partners for vaccination programs. PWUD are open to discussions about COVID-19
vaccination and have similar motivations and concerns about vaccinations as people who
do not use drugs. Like other marginalized populations, messages—and vaccinations—
should be brought to locations where PWUD frequently visit. These include harm reduction
services such as syringe exchange programs, programs where people receive MOUD,
housing programs, transit hubs, food banks and related food-access services, libraries, and
mutual aid programs such as 12-step programs.

Similar to other studies with PWUD [12], many participants in the present study
lacked necessary resources, such as enough food or basic necessities. Encouragingly,
almost half reported accessing their primary care services and had access to mental health
support services. Participants described multiple concurrent stressors related to housing or
neighborhood issues, lost or reduced opportunities for employment, food scarcity, boredom,
loneliness, sadness, irritability, and anxiety. However, they often did not directly attribute
their personal issues to the pandemic, perhaps reflecting the chronic distress present in their
lives. In particular, increasing neighborhood gun violence was a significant source of stress
for these participants, as rates of gunshot deaths in Philadelphia increased dramatically in
2020 and in 2021 [43].

Strengths and Limitations

Among the strengths of this study was the comprehensive assessment of how the
social determinants of health were affected for this population, the use of social network
mapping interviewing, access to resources and supports across agencies and systems,
attitudes and experiences with COVID-19, as well as probing about the local drug supply.
Despite these strengths, the study is limited by the small sample size that was drawn
from one program in one city. However, our participants reflected the experiences of
people at a range of different points in their recovery, did not differ in terms of gender
or race/ethnicity from those receiving services from the clinic during that period, and
were drawn from Philadelphia, a major center for the opioid crisis, meaning that concerns
about their representativeness should be somewhat mitigated. Most participants were
housed and many engaged in at least some social distancing practices within their living
spaces, which may not reflect the experiences of many PWUD. Participants were already
accessing services from one organization, which may contribute to the high use we found
of other services and high access to harm reduction tools. Similarly, participants expressed
relatively stable access to services and satisfaction with services they received. This may be
somewhat unique to the low threshold services received and the COVID-19 responses of
those agencies. Finally, interviews were subject to social desirability bias. Future studies
might expand on these findings with a larger sample in a broader range of contexts and
service providers to establish their generalizability.

5. Conclusions

MOUD service access and retention were critical goals during the pandemic to protect
highly vulnerable PWUD. For those with access, Housing First services played a crucial
role in maintaining engagement in MOUD services and avoidance of harm and expansion
of these services could help PWUD who remain vulnerable. Contrary to national trends,
the majority of our sample were stable or able to reduce their use of substances, which
highlights the critical role of low-barrier MOUD services during the first year of the
pandemic. The relaxation of the restrictions related to the prescription of buprenorphine
and methadone helped to preserve the continuity of care for PWUD and policy makers
should consider making these changes permanent to improve treatment access in the future.



Int. J. Environ. Res. Public Health 2022, 19, 9751 12 of 14

Supplementary Materials: The following supporting information can be downloaded at: https://
www.mdpi.com/article/10.3390/ijerph19159751/s1, Questionnaire S1: Interview Guide.

Author Contributions: E.L.K. assisted with conceptualization, data collection, coding, and analysis;
as well as writing—original draft, visualization, and supervision. M.K.R. contributed to conceptualiza-
tion, data collection, coding, and analysis; as well as writing—original draft and supervision. K.M.S.
contributed to conceptualization, data collection, coding, and analysis; as well as writing—original
draft. K.S., K.S.-J. and S.K.H. each contributed to data coding and analysis as well as writing—original
draft. E.L. contributed to conceptualization and methodology. L.W. contributed to conceptualization,
methodology, supervision, as well as writing—review and editing and funding acquisition. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the Foundation for Opioid Response Efforts (FORE) (grant no.
080-36000-7026-U24301) and the Health Resources and Services Administration (HRSA) of the US
Department of Health and Human Services (HHS) as part of the HRSA Primary Care Training and
Enhancement: Integrating Behavioral Health and Primary Care Program (grant no. T0BHP33104).
The contents are those of the authors and do not necessarily represent the official views of, nor an
endorsement by, HRSA, HHS, or the US Government.

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki, and approved by the Institutional Review Board of Thomas Jefferson
University (protocol code 20G.344 on 21 December 2020).

Informed Consent Statement: Informed oral consent was obtained from all subjects involved in
the study.

Data Availability Statement: Data is available through requests to Lara Weinstein after review.

Acknowledgments: We would like to thank our participants for sharing their experiences with us
and Robert Motley for his support of this project.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

References
1. Schimmel, J.; Manini, A.F. Opioid Use Disorder and COVID-19: Biological Plausibility for Worsened Outcomes. Subst. Use Misuse

2020, 55, 1900–1901. [CrossRef] [PubMed]
2. Wang, Q.Q.; Kaelber, D.C.; Xu, R.; Volkow, N.D. COVID-19 risk and outcomes in patients with substance use disorders: Analyses

from electronic health records in the United States. Mol. Psychiatry 2021, 26, 30–39. [CrossRef] [PubMed]
3. Tsai, J.; Wilson, M. COVID-19: A potential public health problem for homeless populations. Lancet Public Health 2020, 5, e186–e187.

[CrossRef]
4. Cowan, E.; Khan, M.R.; Shastry, S.; Edelman, E.J. Conceptualizing the effects of the COVID-19 pandemic on people with opioid

use disorder: An application of the social ecological model. Addict. Sci. Clin. Pract. 2021, 16, 4. [CrossRef] [PubMed]
5. Volkow, N.D. Collision of the COVID-19 and Addiction Epidemics. Ann. Intern. Med. 2020, 173, 61–62. [CrossRef]
6. Alexander, K.; Pogorzelska-Maziarz, M.; Gerolamo, A.; Hassen, N.; Kelly, E.L.; Rising, K.L. The impact of COVID-19 on healthcare

delivery for people who use opioids: A scoping review. Subst. Abus. Treat. Prev. Policy 2021, 16, 60. [CrossRef]
7. Appa, A.; Rodda, L.N.; Cawley, C.; Zevin, B.; Coffin, P.O.; Gandhi, M.; Imbert, E. Drug Overdose Deaths before and after

Shelter-in-Place Orders during the COVID-19 Pandemic in San Francisco. JAMA Netw. Open 2021, 4, 19–22. [CrossRef]
8. Mason, M.; Welch, S.B.; Arunkumar, P.; Post, L.A.; Feinglass, J.M. Notes from the Field: Opioid Overdose Deaths before, during,

and after an 11-Week COVID-19 Stay-at-Home Order—Cook County, Illinois, January 1, 2018–October 6, 2020. Morb. Mortal.
Wkly. Rep. 2021, 70, 2020–2021. [CrossRef]

9. Provisional Drug Overdose Death Counts. 2021. Available online: www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
(accessed on 26 June 2022).

10. Rosenbaum, J.; Lucas, N.; Zandrow, G.; Satz, W.A.; Isenberg, D.; D’Orazio, J.; Gentile, N.T.; Schreyer, K.E. Impact of a shelter-
in-place order during the COVID-19 pandemic on the incidence of opioid overdoses. Am. J. Emerg. Med. 2021, 41, 51–54.
[CrossRef]

11. Galarneau, L.R.; Hilburt, J.; O’Neill, Z.R.; Buxton, J.A.; Scheuermeyer, F.X.; Dong, K.; Kaczorowski, J.; Orkin, A.M.; Barbic, S.P.;
Bath, M.; et al. Experiences of people with opioid use disorder during the COVID-19 pandemic: A qualitative study. PLoS ONE
2021, 16, e0255396. [CrossRef]

https://www.mdpi.com/article/10.3390/ijerph19159751/s1
https://www.mdpi.com/article/10.3390/ijerph19159751/s1
http://doi.org/10.1080/10826084.2020.1791184
http://www.ncbi.nlm.nih.gov/pubmed/32657207
http://doi.org/10.1038/s41380-020-00880-7
http://www.ncbi.nlm.nih.gov/pubmed/32929211
http://doi.org/10.1016/S2468-2667(20)30053-0
http://doi.org/10.1186/s13722-020-00210-w
http://www.ncbi.nlm.nih.gov/pubmed/33413619
http://doi.org/10.7326/M20-1212
http://doi.org/10.1186/s13011-021-00395-6
http://doi.org/10.1001/jamanetworkopen.2021.10452
http://doi.org/10.15585/mmwr.mm7010a3
www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
http://doi.org/10.1016/j.ajem.2020.12.047
http://doi.org/10.1371/journal.pone.0255396


Int. J. Environ. Res. Public Health 2022, 19, 9751 13 of 14

12. Russell, C.; Ali, F.; Nafeh, F.; Rehm, J.; LeBlanc, S.; Elton-Marshall, T. Identifying the impacts of the COVID-19 pandemic on
service access for people who use drugs (PWUD): A national qualitative study. J. Subst. Abuse Treat. 2021, 129, 108374. [CrossRef]
[PubMed]

13. Ali, F.; Russell, C.; Nafeh, F.; Rehm, J.; LeBlanc, S.; Elton-Marshall, T. Changes in substance supply and use characteristics among
people who use drugs (PWUD) during the COVID-19 global pandemic: A national qualitative assessment in Canada. Int. J. Drug
Policy 2021, 93, 103237. [CrossRef] [PubMed]

14. May, T.; Dawes, J.; Fancourt, D.; Burton, A. A qualitative study exploring the impact of the COVID-19 pandemic on People Who
Inject Drugs (PWID) and drug service provision in the UK: PWID and service provider perspectives. Int. J. Drug Policy 2022,
106, 103752. [CrossRef] [PubMed]

15. Collins, A.B.; Edwards, S.; McNeil, R.; Goldman, J.; Hallowell, B.D.; Scagos, R.P.; Marshall, B.D.L. A rapid ethnographic study of
risk negotiation during the COVID-19 pandemic among unstably housed people who use drugs in Rhode Island. Int. J. Drug
Policy 2022, 103, 103626. [CrossRef]

16. Kesten, J.M.; Holland, A.; Linton, M.J.; Family, H.; Scott, J.; Horwood, J.; Hickman, M.; Telfer, M.; Ayres, R.; Hussey, D.; et al.
Living under Coronavirus and Injecting Drugs in Bristol (LUCID-B): A qualitative study of experiences of COVID-19 among
people who inject drugs. Int. J. Drug Policy 2021, 98, 103391. [CrossRef]

17. Prevoznik, T. Thomas Prevoznik to DEA Qualifying Practitioners, March 31, 2020 [Letter]. 2020. Available online: https://www.
deadiversion.usdoj.gov/GDP/(DEA-DC-022)(DEA068)DEASAMHSAbuprenorphinetelemedicine(Final)+Esign.pdf (accessed on
22 November 2021).

18. Wenzel, K.; Fishman, M. Mobile van delivery of extended-release buprenorphine and extended-release naltrexone for youth with
OUD: An adaptation to the COVID-19 emergency. J. Subst. Abuse Treat. 2021, 120, 108149. [CrossRef]

19. Amram, O.; Amiri, S.; Panwala, V.; Lutz, R.; Joudrey, P.J.; Socias, E. The impact of relaxation of methadone take-home protocols
on treatment outcomes in the COVID-19 era. Am. J. Drug Alcohol Abuse 2021, 47, 722–729. [CrossRef]

20. Figgatt, M.C.; Salazar, Z.; Day, E.; Vincent, L.; Dasgupta, N. Take-home dosing experiences among persons receiving methadone
maintenance treatment during COVID-19. J. Subst. Abuse Treat. 2021, 123, 108276. [CrossRef]

21. Langabeer, J.R.; Yatsco, A.; Champagne-Langabeer, T. Telehealth sustains patient engagement in OUD treatment during COVID-19.
J. Subst. Abuse Treat. 2021, 122, 108215. [CrossRef]

22. Rahman, F.; Evans, N.K.; Bernhardt, J. Access to OUD Treatment and Maintenance of Sobriety amid the COVID-19 Pandemic.
Subst. Use Misuse 2021, 56, 1005–1009. [CrossRef]

23. Walters, S.M.; Perlman, D.C.; Guarino, H.; Mateu-Gelabert, P.; Frank, D. Lessons from the First Wave of COVID-19 for Improved
Medications for Opioid Use Disorder (MOUD) Treatment: Benefits of Easier Access, Extended Take Homes, and New Delivery
Modalities. Subst. Use Misuse 2022, 57, 1144–1153. [CrossRef] [PubMed]

24. Jacka, B.P.; Phipps, E.; Marshall, B.D.L. Since January 2020 Elsevier Has Created a COVID-19 Resource Centre with Free Information in
English and Mandarin on the Novel Coronavirus COVID-19. The COVID-19 Resource Centre Is Hosted on Elsevier Connect, the Company’s
Public News and Information; Elsevier: Amsterdam, The Netherlands, 2020.

25. White, B.; Dore, G.J.; Lloyd, A.; Rawlinson, W.; Maher, L. Ongoing susceptibility to hepatitis B virus infection among people who
inject drugs in Sydney. Aust. N. Z. J. Public Health 2012, 36, 351–356. [CrossRef]

26. Roe, L.; Proudfoot, J.; Tay Wee Teck, J.; Irvine, R.D.G.; Frankland, S.; Baldacchino, A.M. Isolation, Solitude and Social Distancing
for People Who Use Drugs: An Ethnographic Perspective. Front. Psychiatry 2021, 11, 623032. [CrossRef] [PubMed]

27. Weinstein, L.C.; Iqbal, Q.; Cunningham, A.; Debates, R.; Landistratis, G.; Doggett, P.; Silverio, A. Retention of patients with
multiple vulnerabilities in a federally qualified health center buprenorphine program: Pennsylvania, 2017–2018. Am. J. Public
Health 2020, 110, 580–586. [CrossRef]

28. Lai, S.; Li, E.; Silverio, A.; DeBates, R.; Kelly, E.L.; Weinstein, L.C. “It’s a place that gives me hope”: A qualitative evaluation of
a buprenorphine-naloxone group visit program in an urban federally qualified health center. Subst. Abus. 2021, 42, 858–864.
[CrossRef]

29. Hsieh, H.F.; Shannon, S.E. Three approaches to qualitative content analysis. Qual. Health Res. 2005, 15, 1277–1288. [CrossRef]
[PubMed]

30. Chalasani, R.; Shinabery, J.M.; Goetz, C.T.; Chang, C.-C.H.; Yang, Q.; Suda, K.J.; Gellad, W.F. Buprenorphine Dispensing in
Pennsylvania during the COVID-19 Pandemic, January to October 2020. J. Gen. Intern. Med. 2021, 36, 3915–3917. [CrossRef]

31. Cance, J.D.; Doyle, E. Changes in Outpatient Buprenorphine Dispensing during the COVID-19 Pandemic. JAMA 2020, 324,
2442–2444. [CrossRef]

32. Stack, E.; Leichtling, G.; Larsen, J.E.; Gray, M.; Pope, J.; Leahy, J.M.; Gelberg, L.; Seaman, A.; Korthuis, P.T. The Impacts of
COVID-19 on Mental Health, Substance Use, and Overdose Concerns of People Who Use Drugs in Rural Communities. J. Addict.
Med. 2021, 15, 383–389. [CrossRef]

33. Gerlach, L.B.; Solway, E.; Maust, D.T.; Kirch, M.; Kullgren, J.T.; Singer, D.C.; Malani, P.N. The COVID-19 Pandemic and Mental
Health Symptoms among US Adults. J. Gen. Intern. Med. 2021, 36, 3285–3288. [CrossRef]

34. Vahratian, A.; Blumberg, S.J.; Terlizzi, E.P.; Schiller, J.S. Symptoms of Anxiety or Depressive Disorder and Use of Mental Health
Care among Adults during the COVID-19 Pandemic-United States. Morb. Mortal. Wkly. Rep. 2020, 70, 490–494. Available online:
https://www.census.gov/data/experimental-data-products.html (accessed on 25 June 2022). [CrossRef] [PubMed]

http://doi.org/10.1016/j.jsat.2021.108374
http://www.ncbi.nlm.nih.gov/pubmed/34080545
http://doi.org/10.1016/j.drugpo.2021.103237
http://www.ncbi.nlm.nih.gov/pubmed/33893026
http://doi.org/10.1016/j.drugpo.2022.103752
http://www.ncbi.nlm.nih.gov/pubmed/35653821
http://doi.org/10.1016/j.drugpo.2022.103626
http://doi.org/10.1016/j.drugpo.2021.103391
https://www.deadiversion.usdoj.gov/GDP/(DEA-DC-022)(DEA068)DEASAMHSAbuprenorphinetelemedicine(Final)+Esign.pdf
https://www.deadiversion.usdoj.gov/GDP/(DEA-DC-022)(DEA068)DEASAMHSAbuprenorphinetelemedicine(Final)+Esign.pdf
http://doi.org/10.1016/j.jsat.2020.108149
http://doi.org/10.1080/00952990.2021.1979991
http://doi.org/10.1016/j.jsat.2021.108276
http://doi.org/10.1016/j.jsat.2020.108215
http://doi.org/10.1080/10826084.2021.1901935
http://doi.org/10.1080/10826084.2022.2064509
http://www.ncbi.nlm.nih.gov/pubmed/35443862
http://doi.org/10.1111/j.1753-6405.2012.00881.x
http://doi.org/10.3389/fpsyt.2020.623032
http://www.ncbi.nlm.nih.gov/pubmed/33519561
http://doi.org/10.2105/AJPH.2019.305525
http://doi.org/10.1080/08897077.2021.1876202
http://doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/pubmed/16204405
http://doi.org/10.1007/s11606-021-07083-y
http://doi.org/10.1001/jama.2020.22154
http://doi.org/10.1097/ADM.0000000000000770
http://doi.org/10.1007/s11606-021-07046-3
https://www.census.gov/data/experimental-data-products.html
http://doi.org/10.15585/mmwr.mm7013e2
http://www.ncbi.nlm.nih.gov/pubmed/33793459


Int. J. Environ. Res. Public Health 2022, 19, 9751 14 of 14

35. Lee, H.; Singh, G.K. Monthly Trends in Access to Care and Mental Health Services by Household Income Level during the
COVID-19 Pandemic, United States, April: December 2020. Health Equity 2021, 5, 770–779. [CrossRef] [PubMed]

36. Dietze, P.; Hall, C.; Maher, L.; Stewart, A.; Price, O.; Crawford, S.; Peacock, A. COVID-19 vaccine acceptability among people who
inject drugs in Melbourne. COVID-19 Impacts Bull. No.3 2021.

37. Iversen, J.; Wand, H.; Kemp, R.; Bevan, J.; Briggs, M.; Patten, K.; Heard, S.; Maher, L. Uptake of COVID-19 vaccination among
people who inject drugs. Harm Reduct. J. 2022, 19, 59. [CrossRef]

38. Bogart, L.M.; Ojikutu, B.O.; Tyagi, K.; Klein, D.J.; Mutchler, M.G.; Dong, L.; Lawrence, S.J.; Thomas, D.R.; Kellman, S. COVID-19
Related Medical Mistrust, Health Impacts, and Potential Vaccine Hesitancy among Black Americans Living with HIV. J. Acquir.
Immune Defic. Syndr. 2021, 86, 200–207. [CrossRef]

39. Roy, S.; Ninkovic, J.; Banerjee, S.; Charboneau, R.G.; Das, S.; Dutta, R.; Kirchner, V.A.; Koodie, L.; Ma, J.; Meng, J.; et al. Opioid
drug abuse and modulation of immune function: Consequences in the susceptibility to opportunistic infections. J. Neuroimmune
Pharmacol. 2011, 6, 442–465. [CrossRef]

40. Chavez, M.N.; Rigg, K.K. Nutritional implications of opioid use disorder: A guide for drug treatment providers. Psychol. Addict.
Behav. 2020, 34, 699–707. [CrossRef]

41. Rieger, M. Triggering altruism increases the willingness to get vaccinated against COVID-19. Soc. Health Behav. 2020, 3, 78.
[CrossRef]

42. Tsang, V.W.L.; Papamihali, K.; Crabtree, A.; Buxton, J.A. Acceptability of technological solutions for overdose monitoring:
Perspectives of people who use drugs. Subst. Abus. 2019, 42, 284–293. [CrossRef]

43. Interactive: Mapping Philadelphia’s Gun Violence Crisis; Office of the Controller: San Francisco, CA, USA, 2021.

http://doi.org/10.1089/heq.2021.0036
http://www.ncbi.nlm.nih.gov/pubmed/34909547
http://doi.org/10.1186/s12954-022-00643-3
http://doi.org/10.1097/QAI.0000000000002570
http://doi.org/10.1007/s11481-011-9292-5
http://doi.org/10.1037/adb0000575
http://doi.org/10.4103/SHB.SHB_39_20
http://doi.org/10.1080/08897077.2019.1680479

	Introduction 
	Materials and Methods 
	Setting and Study Sample 
	Procedures 
	Analysis 

	Results 
	Responses to the COVID-19 Pandemic 
	COVID-19 Attitudes and Behaviors 
	Vaccination 

	Connection to MOUD Services 
	Substance Use, Harm Reduction, and Overdose 
	Substance Use 
	Harm Reduction 
	Overdose 

	Impacts on Mental Health, Physical Health, and Functioning 
	Impact on Social Connections 
	Attendance to Basic Needs 

	Discussion 
	Conclusions 
	References

