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Abstract 

Background Understanding current substance use practices is critical to reduce and prevent overdose deaths 
among individuals at increased risk including persons who use and inject drugs. Because individuals participating 
in harm reduction and syringe service programs are actively using drugs and vary in treatment participation, informa-
tion on their current drug use and preferred drugs provides a unique window into the drug use ecology of communi-
ties that can inform future intervention services and treatment provision.

Methods Between March and June 2023, 150 participants in a harm reduction program in Burlington, Vermont 
completed a survey examining sociodemographics; treatment and medication for opioid use disorder (MOUD) status; 
substance use; injection information; overdose information; and mental health, medical, and health information. 
Descriptive analyses assessed overall findings. Comparisons between primary drug subgroups (stimulants, opioids, 
stimulants-opioids) of past-three-month drug use and treatment participation were analyzed using chi-square 
and Fisher’s exact test.

Results Most participants reported being unhoused or unstable housing (80.7%) and unemployed (64.0%) or on dis-
ability (21.3%). The drug with the greatest proportion of participants reporting past three-month use was crack 
cocaine (83.3%). Fentanyl use was reported by 69.3% of participants and xylazine by 38.0% of participants. High rates 
of stimulant use were reported across all participants independent of whether stimulants were a participant’s primary 
drug. Fentanyl, heroin, and xylazine use was less common in the stimulants subgroup compared to opioid-containing 
subgroups (p < .001). Current- and past-year MOUD treatment was reported by 58.0% and 77.3% of participants. Emer-
gency rooms were the most common past-year medical treatment location (48.7%; M = 2.72 visits).

Conclusions Findings indicate high rates of polysubstance use and the underrecognized effects of stimulant use 
among people who use drugs—including its notable and increasing role in drug-overdose deaths. Crack cocaine 
was the most used stimulant, a geographical difference from much of the US where methamphetamine is most 
common. With the increasing prevalence of fentanyl-adulterated stimulants and differences in opioid use observed 
between subgroups, these findings highlight the importance and necessity of harm reduction interventions (e.g., 
drug checking services, fentanyl test strips) and effective treatment for individuals using stimulants alongside MOUD 
treatment.
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Background
In 2021, an estimated 106,699 drug-involved overdose 
deaths occurred in the United States (US), a record-high 
and astonishing twofold increase from 52,404 deaths in 
2015 [1, 2]. Much of the current overdose epidemic is 
driven by a rise in synthetic opioids such as illicitly man-
ufactured fentanyl, a contributor to approximately 71,000 
deaths in 2021 [2, 3]. However, psychomotor stimulants 
including cocaine and methamphetamine are also con-
tributing to record numbers of unintentional poisonings 
and overdose deaths, both alone and in combination with 
fentanyl, dramatically rising from approximately 12,000 
deaths in 2015 to over 53,000 deaths in 2021 [2–4].

These recent data indicate a “fourth wave” of the over-
dose crisis wherein co-occurring use of fentanyl and 
stimulants is a primary contributor to overdose deaths 
[5, 6]. Indeed, underpinning this public health crisis are 
differences in the most used polysubstance combina-
tions, which vary by geographic location and rurality. 
For example, whereas national data indicate that co-use 
of methamphetamine and fentanyl is the most common 
drug combination found in overdose deaths in much of 
the US, cocaine and fentanyl is the most common combi-
nation in the northeastern US [5, 7].

The provision of harm reduction services is a primary 
component of addressing the ongoing overdose epi-
demic, as indicated by its inclusion in the Biden-Harris 
Administration’s approach to substance use and the U.S. 
Department of Health and Human Services Overdose 
Prevention Strategy [8]. Syringe service programs (SSPs) 
are community-based programs that provide a range of 
harm reduction services [9]. Since their initial creation to 
help reduce and prevent the transmission of blood-borne 
infectious diseases (e.g., human immunodeficiency virus 
[HIV], hepatitis C virus [HCV]), SSPs have expanded to 
offer many harm reduction services and evidence-based 
interventions now commonly alongside providing ster-
ile syringes for people who use drugs (PWUD). These 
additional services often include overdose education and 
naloxone distribution, case management and counseling, 
adulterant test strips (e.g., fentanyl, xylazine), safer smok-
ing supplies, and referrals and linkage to substance use 
treatment, medical care, and mental health treatment 
among others [10–14]. The provision of medication for 
opioid use disorder (MOUD) is another emerging service 
with 32% of SSPs from the National SSP Evaluation Sur-
vey (n = 158 SSPs) offering on-site treatment in 2021 [15].

Amidst an everchanging drug landscape, understand-
ing of current substance use practices is important to 
reduce and prevent overdose deaths—both in general 
and among individuals who are at an increased risk for 
overdose and other drug-related harms, such as persons 
who inject drugs (PWID) in particular [16, 17]. SSPs are 

an ideal setting to inquire about current substance use 
practices, as their “low barrier” approach is well-liked, 
offering non-judgmental services and supports for indi-
viduals who often face stigma in other healthcare settings 
[16, 18]. Because most individuals who receive services at 
SSPs are actively using drugs and vary in treatment and 
recovery service participation, collecting information on 
their current drug use provides a unique window into the 
drug use ecology of communities. The goal of this obser-
vational study was to inform future intervention services 
and treatment provision by assessing drug use practices, 
sociodemographics, and health profiles of individuals 
participating in a low-barrier, community-based SSP in 
Burlington, Vermont that also provides a range of other 
harm reduction services and on-site MOUD treatment. 
A primary focus was to examine how one’s primary (i.e., 
preferred) drug affected drug-use practices, treatment 
participation, and other related findings.

Methods
Study participants and setting
The study population consisted of 150 individuals par-
ticipating in harm reduction services in Burlington, Ver-
mont. Howard Center Safe Recovery is primarily a SSP 
that provides sterile syringe services and other harm 
reduction services including free fentanyl and xylazine 
test strips, Narcan overdose reversal kits, and safer smok-
ing supplies. Other treatment and service programs are 
also available on-site including low-barrier buprenor-
phine access, case management, HIV and HCV coun-
seling, drug treatment counseling, and free legal clinics, 
among others. Safe Recovery is an anonymous program, 
thus, no identifiable information is collected or stored 
about participants.

Procedures
All study procedures were conducted on-site at the 
SSP. This study was approved by the University of Ver-
mont Institutional Review Board. All data were col-
lected between March and June 2023 by a trained SSP 
staff member. Individuals participating in services were 
informed by a SSP staff member about an opportunity to 
participate in the study. If interested, prospective partici-
pants were provided with an information sheet. To pro-
tect anonymity, verbal informed consent was obtained 
from each participant and a consent process documenta-
tion form was completed. Individuals who consented to 
participate in the study were asked to answer a series of 
questions, described in detail below; all procedures were 
conducted in a private room. Completion of this study 
was one-time and accomplished in one visit. To be eligi-
ble, participants had to meet the following criteria: (a) be 
18 years or older, (b) report past 30-day drug use, and (c) 
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participation in harm reduction services at Safe Recov-
ery. For their time and participation, participants were 
compensated with a $25 gift card.

Materials
The primary data collection instrument was the Univer-
sity of Washington Alcohol and Drug Abuse Institute’s 
Washington State SSP Health Survey [19–21]. Areas que-
ried on this structured survey included questions on (a) 
sociodemographics, housing, and employment status; (b) 
treatment and MOUD status; (c) substance use; (d) injec-
tion information; (e) overdose information; and (f ) men-
tal health, medical care, and other health information.

Sociodemographic questions asked about age, race/eth-
nicity, gender, monthly legal income, and being in jail or 
prison in the last year. Housing questions included cur-
rent living situation and housing status. Current employ-
ment status was recorded. MOUD status was assessed via 
questions on current and past-year treatment.

Regarding drug use, participants reported which 
drug(s) was their primary (i.e., preferred) drug via an 
open-ended question. Additionally, participants were 
asked to indicate which drugs they had used in the past 
three months from the following list: (1) heroin, (2) 
methamphetamine, (3) methamphetamine and heroin 
mixed together (i.e., goofball), (4) crack cocaine, (5) pow-
der cocaine, (6) cocaine and heroin mixed together (i.e., 
speedball), (7) fentanyl (and was it purposeful use?), (8) 
xylazine, and (9) alcohol. For each drug used, participants 
reported the route(s) of administration (injected, smoked, 
snorted) and the number of days used in the past seven 
days. If the drug was injected, participants also reported 
the number of days injected in the past week. Percentages 
for the use of each drug were calculated as the proportion 
of participants endorsing past-three month use among all 
participants and the sample size for each subgroup. Per-
centages for each route of administration were calculated 
as the proportion of participants endorsing route use 
among those who reported use of the drug. The average 
number of days used and injected in the past week was 
calculated across participants who reported use of the 
drug.

For participants reporting injection, a series of follow-
up questions included the number of people they were 
picking up syringes for, number of days they picked up 
syringes from SSP in the past month, age of first injec-
tion, number of injections on an average day, number of 
times a syringe is used before discarded, frequency of 
being alone when injecting, frequency of injecting in a 
public place, and any abscesses or skin infections, blood 
clots, or endocarditis.

Overdose information included the number of past 
year personal overdoses, past year number of overdoses 

observed, and use of naloxone/Narcan kit in the past 
three months. Two mental health questions assessed a 
participant’s concern for depression and anxiety. Regard-
ing medical information, participants reported their 
type of health insurance, time of last HIV and HCV test, 
if they ever had HCV, and if ever treated for HCV. For 
medical care, participants reported treatment places 
where services had been received within the past year.

Analysis
Descriptive statistics and frequency distributions were 
generated to assess sociodemographics, injection and 
overdose information, and mental health, health and 
service utilization. Comparisons between primary drug 
subgroups of past-three-month use of each drug and 
treatment participation were analyzed using chi-square 
and Fisher’s exact test. All analyses were performed using 
GraphPad Prism 10 (Boston, MA).

Results
Results for all tables and topics are reported for all partic-
ipants (n = 150), followed by columns for the subgroups 
categorized by primary drug. Three subgroups were cre-
ated based on participant reported primary drug(s); the 
subgroups include stimulants (n = 72), opioids (n = 56), 
and both stimulants and opioids (n = 17; hereafter 
referred to as stimulants-opioids). Five participants who 
reported alcohol as their primary drug are included in 
the overall but not the subgroup analyses.

Sociodemographics, housing, employment, 
and incarceration status
Table  1 contains detailed information on sociodemo-
graphics, housing, employment, and incarceration status. 
The mean age across all participants was approximately 
39  years old; 51.3% were male and most were white 
(90.0%), aligning with state demographics. Most par-
ticipants were either unhoused (46.0%) or in temporary 
or unstable housing (34.7%), with 18.7% of participants 
reporting permanent housing. The most common liv-
ing situations were alone (38.7%) or with a significant 
other (34%). For employment, 64.0% of participants were 
unemployed, 21.3% on disability, and 4.7% indicated full-
time work. Forty participants (26.7%) reported being in 
jail or prison in the last year.

Table 2 contains information on current and past year 
treatment for all participants and each of the three sub-
groups with results organized by type of treatment. 
Regarding MOUD, 87 participants (58.0%) reported 
current treatment, with 33.3% and 24.7% of partici-
pants receiving methadone or buprenorphine/suboxone, 
respectively. Past-year MOUD treatment was reported 
by 116 participants (77.3%). There was a statistically 
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significant difference in current buprenorphine/sub-
oxone treatment between the primary drug subgroups 
(p = 0.016).

Substance use
Table 3 contains detailed information on drug use for all 
participants and each subgroup with results organized 
by drug. The term Used refers to reported use in the past 
three months.

Stimulants main drug subgroup
Seventy-two participants identified stimulants as their 
primary drug. Crack cocaine was the primary drug for 45 

participants (62.5%), methamphetamine for 19 partici-
pants (26.4%), powder cocaine for 6 participants (8.3%), 
and crack cocaine and powder cocaine for 2 participants 
(2.8%). Crack cocaine was the stimulant and drug over-
all with the highest proportion of participants reporting 
use in the past three months (n = 61; 84.7%). Smoking 
was the most endorsed route of administration (100%) 
although approximately 10% of participants also reported 
injecting. Use of methamphetamine and powder cocaine 
in the past three months was reported by 37 participants 
(51.4%) and 21 participants (29.2%). Cumulatively, 46 
participants (63.9%) reported use of opioids in the past 
three months, with 33 participants (45.8%) reporting fen-
tanyl use and 37 participants (51.4%) reporting heroin 
use.

Opioids main drug subgroup
Fifty-six participants identified opioids as their primary 
drug. Heroin was the primary drug for 42 participants 
(75%), fentanyl for 7 participants (12.5%), heroin and 
fentanyl for 3 participants (5.4%), heroin, fentanyl, and 
xylazine for 3 participants (5.4%) and methadone for 1 
participant (1.8%). The drugs with the highest proportion 
of participants reporting use in the past three months 
were heroin (n = 51; 91.1%) and fentanyl (n = 50; 89.3%). 
The most endorsed route of administration was injection 
for heroin (76.5%) and fentanyl (74.0%). Cumulatively, 
49 participants (87.5%) reported use of stimulants in the 
past three months, with 43 participants (76.8%), 26 par-
ticipants (46.4%), and 18 participants (32.1%) reporting 
use of crack cocaine, methamphetamine, and powder 
cocaine, respectively.

Stimulants and opioids main drug subgroup
Seventeen participants identified both stimulants and 
opioids as their primary drug. Crack cocaine and her-
oin were the primary drugs for 12 participants (70.6%), 
methamphetamine and heroin for 2 participants (11.8%), 
and powder cocaine and fentanyl for 1 participant (5.9%); 
2 participants (11.8%) reported preference for any avail-
able drug. Crack cocaine, heroin and fentanyl were the 
drugs with the highest proportion reporting use in the 
past three months with use reported by 17 participants 
(100.0%), 16 participants (94.1%), and 16 participants 
(94.1%). The most endorsed route of administration was 
injection for heroin (75.0%) and fentanyl (68.8%) and 
smoking for crack cocaine (94.1%).

Subgroup differences
Differences in drugs used, frequency of use, and routes 
of administration were observed across the subgroups. 
Regarding opioid use, there was a statistically significant 
difference between the subgroups for past-three-month 

Table 1 Sociodemographics, housing, employment, and 
incarceration status

Variable All participants
(n = 150)

N %

Mean age 38.91

Legal Monthly Income $524

Gender

 Male 77 51.3

 Female 71 47.3

 Transgender 1 0.7

 Other 1 0.7

Race

 White 135 90.0

 Latinx/Hispanic 4 2.7

 Black 4 2.7

 American Indian/Alaska Native 5 3.3

 Other 7 4.7

Housing status

 Unhoused 69 46.0

 Temporary/unstable 52 34.7

 Permanent 28 18.7

 Not reported 1 0.7

Living situation

 Alone 58 38.7

 With significant other 51 34.0

 With friends/parents 27 18.0

 Other 14 9.3

Employment status

 Unemployed 96 64.0

 Disability 32 21.3

 Full-time work 7 4.7

 Other 15 10.0

Jail or prison in last 12 months

 Yes 40 26.7

 No 110 73.3
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use of fentanyl (p < 0.001) and heroin (p < 0.001), as well 
as xylazine (p < 0.001). Use of fentanyl was more preva-
lent in the stimulants-opioids (94.1%) and opioids 
(89.3%) subgroups compared to the stimulants subgroup 
(51.4%). Purposeful use of fentanyl was different between 
subgroups (p = 0.002) with greater proportional use in 
the opioids (56.0%) and stimulants-opioids (50.0%) sub-
groups than the stimulants subgroup (18.9%). Injection 
was the most common route of administration among 
users in the opioids (74.0%), stimulants-opioids (68.8%), 
and stimulants subgroup (48.6%) although smoking was 
almost equally endorsed by users in the stimulants sub-
group (45.9%). Use and subgroup differences for heroin 
were similar to fentanyl. Heroin use was proportionally 
much higher in the stimulants-opioids (94.1%) and opi-
oids (91.1%) subgroups than the stimulants subgroup 
(45.8%) and injection the most common route of admin-
istration. Xylazine use was greater in the stimulants-
opioids (70.6%) and opioids (55.4%) subgroups than the 
stimulants subgroup (19.4%).

Regarding stimulant use, there was no significant dif-
ference between the subgroups for past-three-month 
use of any stimulant. Crack cocaine use was proportion-
ally highest in the stimulants-opioids subgroup (100.0%), 
followed by the stimulants (84.7%) and opioids (76.8%) 
subgroups. Methamphetamine use was highest for the 
stimulants-opioids subgroup (76.5%) and comparatively 
lower in the stimulants (51.4%) and opioids (46.4%) sub-
groups. Whereas users in the stimulants subgroup were 
most likely to smoke methamphetamine (59.5%), users 
in the opioids and stimulants-opioids subgroups were 

most likely to inject (73.1% and 69.2%). However, those in 
the stimulants subgroup who did inject did so more fre-
quently (i.e., 5.4 days in the past week) than participants 
in the opioid-containing subgroups. Powder cocaine use 
was proportionally highest for the stimulants-opioids 
subgroup (47.1%) followed by the opioids (32.1%) and 
stimulants (29.2%) subgroups. Like methamphetamine, 
injection was the most common route of administration 
among users in the opioids (77.8%) and stimulants-opi-
oids subgroups (75.0%) compared to snorting in the stim-
ulants subgroup (61.9%).

Substance use among participants in current MOUD 
treatment
Examination of drug use among the 87 participants 
(58.0%) in current MOUD treatment was undertaken 
to better understand this subpopulation of the over-
all sample (see Additional file 1: Table S1). High rates of 
stimulant use were reported by participants currently on 
MOUD. The stimulant used by the most participants in 
the past three months was crack cocaine (n = 77; 88.5%) 
followed by methamphetamine (n = 36; 41.4%) and pow-
der cocaine (n = 31; 35.6%). For both these latter drugs, 
injection was the most common route of administration. 
Opioid use was also prevalent among participants on 
MOUD. Fentanyl had the highest proportional use in the 
past three months (n = 60; 69.0%) and injection the most 
common route of administration (60.0%). Among other 
drugs, 29 participants (33.3%) reported use of xylazine 
with injection the most endorsed route of administration 
(62.1%).

Table 2 Current and past year treatment

*p < .05

Variable All participants
(n = 150)

Stimulants main drug
(n = 72)

Opioids main drug
(n = 56)

Stimulants and opioids 
main drug
(n = 17)

p value

N % N % N % N %

Current treatment

None 52 34.7 20 27.8 23 41.1 7 41.2 .263

Methadone 50 33.3 24 33.3 20 35.7 6 35.3 .957

Buprenorphine/Suboxone 37 24.7 24 33.3 9 16.1 1 5.9 .016*

Outpatient 23 15.3 14 19.4 7 12.5 2 11.8 .589

12-step/recovery group 1 0.7 1 1.4 0 0.0 0 0.0 .999

Past year treatment

None 32 21.3 14 19.4 11 19.6 5 29.4 .640

Methadone 66 44.0 26 36.1 32 57.1 8 47.1 .059

Buprenorphine/Suboxone 50 33.3 29 40.3 13 23.2 5 29.4 .119

Outpatient 24 16.0 16 22.2 7 12.5 1 5.9 .192

Inpatient 15 10.0 6 8.3 6 10.7 3 17.6 .502

12-step/recovery group 2 1.3 2 2.8 0 0.0 0 0.0 .614
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Table 3 Substance use

Substance All participants
(n = 150)

Stimulants main drug
(n = 72)

Opioids main drug
(n = 56)

Stimulants and 
opioids main drug
(n = 17)

p value

N % N % N % N %

Crack Cocaine

 Used 125 83.3 61 84.7 43 76.8 17 100.0 .072

 Injected 10 8.0 6 9.8 3 7.0 0 0.0

 Smoked 122 97.6 61 100.0 41 95.3 16 94.1

 Snorted 3 2.4 3 4.9 0 0.0 0 0.0

 Not used 25 16.7 11 15.3 13 23.2 0 0.0

 Days used past week 3.54 3.58 3.10 4.88

 Days injected past week 2.44 4.00 .67 0

Powder Cocaine

 Used 49 32.7 21 29.2 18 32.1 8 47.1 .366

 Injected 30 61.2 8 38.1 14 77.8 6 75.0

 Smoked 10 20.4 4 19.0 4 22.2 2 25.0

 Snorted 19 38.8 13 61.9 5 27.8 1 12.5

 Not used 101 67.3 51 70.8 38 67.9 9 52.9

 Days used past week 1.35 1.4 .77 2.71

 Days injected past week 1.71 2.50 1.00 2.33

Methamphetamine

 Used 78 52.0 37 51.4 26 46.4 13 76.5 .092

 Injected 47 60.3 17 45.9 19 73.1 9 69.2

 Smoked 44 56.4 22 59.5 17 65.4 5 38.5

 Snorted 21 26.9 11 29.7 7 26.9 3 23.1

 Not used 72 48.0 35 48.6 30 53.6 4 23.5

 Days used past week 3.56 4.08 3.27 3.00

 Days injected past week 3.75 5.44 2.89 2.78

Heroin

 Used 101 67.3 33 45.8 51 91.1 16 94.1  < .001*

 Injected 72 71.3 20 60.6 39 76.5 12 75.0

 Smoked 36 35.6 12 36.4 18 35.3 5 31.3

 Snorted 21 20.8 9 27.3 7 13.7 5 31.3

 Not used 49 32.7 39 54.2 5 8.9 1 5.9

 Days used past week 5.05 3.53 5.71 6.33

 Days injected past week 5.01 3.80 5.51 5.83

Fentanyl (by itself or mixed)

 Used 104 69.3 37 51.4 50 89.3 16 94.1  < .001*

 Injected 67 64.4 18 48.6 37 74.0 11 68.8

 Smoked 38 36.5 17 45.9 18 36.0 3 18.8

 Snorted 16 15.4 8 21.6 5 10.0 3 18.8

 Not used 46 30.7 35 48.6 6 10.7 1 5.9

 Purposeful use?

 Yes 43 41.3 7 18.9 28 56.0 8 50.0 .002*

 Days used past week 4.93 3.29 5.55 6.18

 Days injected past week 5.03 4.46 5.16 5.80

Speedball (cocaine and heroin mixed)

 Used 21 14.0 5 6.9 9 16.1 6 35.3 .008*

 Injected 15 71.4 2 40.0 8 88.9 4 66.7

 Smoked 9 42.9 3 60.0 5 55.6 1 16.7

 Snorted 3 14.3 1 20.0 2 22.2 0 0.0
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Injection information
Ninety participants (60.0%) reported injecting a drug 
(Table  4). The average age of first injection of any drug 
was 23 years old. The average number of past-week days 
injected and injections per day was 5.34 and 5.43, respec-
tively. Most participants reported either never injecting 
alone (42.2%) or only sometimes alone (30.0%). The per-
centage reporting any abscesses or skin infections was 
43.3%. Blood clots or blood infections and endocarditis 
were reported by 12.2% and 5.6%. Skin infections were 
more commonly reported in the opioids (56.8%) and 
stimulants-opioids (41.7%) subgroups than the stimu-
lants (28.1%) subgroup.

Overdose information
Table  5 contains detailed information on overdoses. 
The average number of personally experienced over-
doses in the past year was 0.7, with the stimulants sub-
group reporting the fewest personal overdoses among 

the subgroups (M = 0.32). The average number of over-
doses a participant witnessed in the past year was 3.3. 
113 participants (76.9%) reported having naloxone or a 
Narcan kit on them in the past three months.

Mental health, health, and medical information
Table  6 contains detailed mental health, health, and 
medical information. Concern about depression and 
anxiety was high among all participants. Approximately 
81% and 88% of participants were concerned about 
depression and anxiety, respectively. Most participants 
reported an HIV and HCV test within the past year 
(64.4% and 60.4%). Medicaid was the primary type of 
health insurance (93.3%). Regarding medical care, the 
most common place participants reported past-year 
treatment was from the emergency room (ER)/urgent 
care (48.7%) with an average of 2.7 visits per person. 
The next most used medical care services were the doc-
tor’s office (30.7%), SSP (5.3%), and jail/prison (5.3%).

Used = use in the past 3 months

*p < .05

Table 3 (continued)

Substance All participants
(n = 150)

Stimulants main drug
(n = 72)

Opioids main drug
(n = 56)

Stimulants and 
opioids main drug
(n = 17)

p value

N % N % N % N %

 Not used 129 86.0 67 93.1 48 85.7 11 64.7

 # Days used past week 2.24 3.00 2.25 2.20

 # Days injected past week 2.14 4 1.57 2.75

Goofball (meth and heroin mixed)

 Used 33 22.0 8 11.1 16 28.6 9 52.9  < .001*

 Injected 28 84.8 7 87.5 14 87.5 7 77.8

 Smoked 9 27.3 3 37.5 4 25.0 2 22.2

 Snorted 3 9.1 1 12.5 1 6.3 1 11.1

 Not used 117 78.0 64 88.9 40 71.4 7 41.2

 # Days used past week 3.13 3.75 2.88 3.00

 # Days injected past week 3.14 4.29 2.64 3.00

Xylazine

 Used 57 38.0 14 19.4 31 55.4 12 70.6  < .001*

 Injected 34 59.6 6 42.9 19 61.3 9 75.0

 Smoked 16 28.1 4 28.6 9 29.0 3 25.0

 Snorted 5 8.8 2 14.3 1 3.2 2 16.7

 Not used 93 62.0 58 80.6 25 44.6 5 29.4

 Days used past week 4.83 3.33 5.32 4.80

 Days injected past week 5.47 5.67 5.45 5.33

Alcohol

 Used 67 44.7 34 47.2 17 30.4 11 64.7 .024*

 Not used 83 55.3 38 52.8 39 69.6 6 35.3

 Days used past week 2.80 2.50 2.29 2.75
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Discussion
In this observational study, sociodemographics, drug 
use practices, treatment participation, and health pro-
files of individuals participating in harm reduction ser-
vices in Burlington, Vermont were explored overall and 
by primary drug subgroups. High rates of stimulant use 
were reported by all participants whether stimulants, 
opioids, or both were identified as their “primary drug”. 

Considering the notable and growing prevalence of stim-
ulants in overdose deaths [4, 5], these findings highlight a 
critical need for evidence-based interventions for stimu-
lant use (e.g., Contingency Management) [7, 22] includ-
ing providing such interventions in SSPs and other harm 
reduction settings for individuals who may be interested.

These findings illustrate an illicit drug supply that now 
more than ever includes both stimulants and fentanyl 

Table 4 Injection information

Variable All participants
(n = 90)

Stimulants main drug
(n = 32)

Opioids main drug
(n = 44)

Stimulants and 
opioids main drug
(n = 12)

M Range M Range M Range M Range

# Other people getting syringes for 0.85 0–10 .88 0–10 0.95 0–5 0.58 0–2

# Days syringes picked up in past month 4.70 0–30 4.88 0–30 4.77 0–30 4.58 0–15

Age of first injection of any drug 22.95 9–46 24.61 9–46 21.40 13–41 22.50 15–33

Years since initiating injecting 14.81 0–49 16.19 0–49 15.23 0–43 13.73 7–21

# Days injected in past week 5.34 0–7 4.66 0–7 5.71 0–7 6.33 2–7

# Injections per day 5.43 1–20 4.21 1–10 5.49 1–20 7.82 3–20

# Times syringe used before discard 1.85 1–27 2.21 1–27 1.57 1–6 2.25 1–10

N % N % N % N %

Frequency of being alone when injecting

Never 38 42.2 11 34.4 18 40.9 8 66.7

Sometimes 27 30.0 10 31.3 14 31.8 3 25.0

Most times 19 21.1 6 18.8 11 25.0 1 8.3

Always 6 6.7 5 15.6 1 2.3 0 0

Frequency of injecting in public 89 43

Never 34 38.2 17 53.1 12 27.9 4 33.3

Sometimes 34 38.2 10 31.3 19 44.2 5 41.7

Most times 14 15.7 2 6.3 8 18.6 3 25.0

Always 7 7.9 3 9.4 4 9.3 0 0

Injection-related health

Abscess or skin infection 39 43.3 9 28.1 25 56.8 5 41.7

Blood clot or blood infection 11 12.2 4 12.5 5 11.4 2 16.7

Endocarditis 5 5.6 1 3.1 4 9.1 0 0

Table 5 Overdose information

Variable All participants
(n = 147)

Stimulants main 
drug
(n = 72)

Opioids main drug
(n = 54)

Stimulants and 
opioids main 
drug
(n = 16)

M Range M Range M Range M Range

# Overdoses in past year 0.73 0–10 0.32 0–3 1.11 0–10 1.36 0–8

# Overdoses seen in past year 3.26 0–20 2.42 0–14 4.49 0–20 3.15 0–10

N % N % N % N %

Naloxone/Narcan kit on person in last three months 113 76.9 51 70.8 42 77.8 16 100
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[23, 24]. We sought to better understand nuance of drug 
use practices and other related outcomes by categorizing 
participants by their primary (i.e., preferred) drug result-
ing in three subgroups—users of stimulants, opioids, and 
a combination of stimulants and opioids. Crack cocaine 
was the drug with the greatest proportion of individu-
als reporting use in the past three months across all 

participants, aligning with epidemiological data indicat-
ing cocaine as the most used stimulant in the Northeast 
US [5, 6]. However, subgroup evaluations revealed crack 
cocaine was the drug with the highest proportion report-
ing use for the stimulants and stimulants-opioids sub-
groups only. In the opioids subgroup, fentanyl and heroin 
had the highest proportion reporting use. These results 
suggest that most service recipients whose primary drug 
is an opioid also regularly used stimulants. Compara-
tively, service recipients who primarily use stimulants 
used opioids to a lesser extent. Examining drug use by 
routes of administration also provided insight into sub-
group differences. For example, injection of metham-
phetamine and powder cocaine was the most endorsed 
route for the opioid subgroups. However, injection was 
less common in the stimulant subgroup for these drugs, 
with smoking methamphetamine and snorting powder 
cocaine preferred. Such findings have implications for 
drug-involved overdoses and other health-related harms 
[25, 26].

Approximately 70% of participants reported using fen-
tanyl; however, purposeful use was much lower (41.3%). 
Purposeful fentanyl use was significantly higher in the 
opioid subgroups than the stimulant subgroup. The 
increasing prevalence of fentanyl-adulterated stimulants 
may be exacerbating overdoses if used unknowingly or 
inadvertently by individuals who report that they primar-
ily use stimulants [27, 28]. As such, this finding highlights 
the critical importance and necessity of harm reduction 
interventions such as drug checking services [29], nalox-
one distribution [10], and fentanyl test strips [12] (the lat-
ter two services are offered at this SSP) for people who 
primarily use stimulants as well as those who primarily 
use opioids. Commonly, participants whose primary 
drug was an opioid reported assuming fentanyl was in 
their drug supply and referred to heroin and fentanyl 
interchangeably.

Current participation in MOUD treatment was 
reported by 58.0% of participants. When asked about 
MOUD treatment in the past year, this number increased 
to 77.3%. These data suggest that among this sample of 
harm reduction service recipients, many individuals on 
MOUD continue to use illicit drugs in general and stimu-
lants in particular. Thus, these data suggest that addi-
tional services may be needed to help service recipients 
reduce or stop their drug use.

Collecting information from individuals participating 
in harm reduction programs provides insight into the 
drug use ecology that is not currently being captured by 
other epidemiological sources. The people who make use 
of syringe exchange and other harm reduction services 
provide an important source of real-time information on 
the drugs currently being used, how they are being used, 

Table 6 Mental health, health, and medical information

Variable All Participants
(n = 150)

N %

Concern about depression 148

Very 51 34.5

Somewhat 69 46.6

Not sure 28 18.9

Concern about anxiety 148

Very 76 51.4

Somewhat 54 36.5

Not sure 18 12.2

Time since last HIV test 149

Within past year 96 64.4

Over year ago 48 32.2

Never tested 5 3.4

Time since last Hepatitis C test 147

Within past year 90 60.4

Over year ago 48 32.2

Never tested 9 6.0

Ever had Hepatitis C 142

Yes 80 56.3

No 62 43.7

Ever treated for Hepatitis C

Yes 39 26.0

No 111 74.0

Type of health insurance 149

Medicaid 139 93.3

Medicare 3 2.0

Private 2 1.4

None 4 2.7

Other 1 0.7

Past year medical care

Emergency Room 73 48.7

Avg. # visits 2.72

Hospital admission 1 0.7

Doctor’s office/tribal clinic 46 30.7

Mobile medical van 0 0.0

Syringe exchange program 8 5.3

Jail/prison 8 5.3

Other 6 4.0

Didn’t need/get care 43 28.7



Page 10 of 11Erath et al. Harm Reduction Journal           (2024) 21:76 

the effects of the current supply, and information on new 
drugs and drug use patterns. For example, xylazine was 
first reported by SSP service recipients in Burlington, 
Vermont at least twelve months before it was reported by 
treatment providers. Data from SSP service recipients is 
a valuable source of information that can provide health 
care providers, community providers, and health depart-
ments with an early warning system about emerging drug 
problems.

This study has several limitations that should be consid-
ered when interpreting these findings. One limitation is 
this study was conducted in one harm reduction program 
in a very small Northeastern city. As such, these findings 
should be considered in their environmental (e.g., geo-
graphic, sociodemographic) context and may not be gen-
eralizable to other regions, both within and outside of the 
state of Vermont. Compared to the Burlington metropol-
itan area with approximately 225,000 residents, much of 
the rest of the state is rural with 64.9% of residents living 
in rural areas [30]. Future research should be conducted 
to evaluate the generalizability of these findings to other 
areas of Vermont and the Northeast US.

A second limitation is that all data were collected via 
participant self-report which could have impacted the 
results in several different ways. Because drug use was 
based on self-report, its correspondence with objective 
measures is unknown and it is possible that participants 
may have used or not used other drugs (e.g., xylazine) 
unknowingly. Additionally, findings on current and 
past-year MOUD treatment should be interpreted while 
also considering that access to low-barrier MOUD is 
offered in the same building as this SSP. Finally, findings 
on routes of administration may have been impacted by 
the study population (i.e., SSP service recipients) and the 
availability of safer smoking supplies as another service 
[31].

Conclusions
This study expands what is known about important soci-
odemographic, substance use, and health-related varia-
bles among individuals participating in a SSP in Vermont 
that also provides other harm reduction services. Spe-
cifically, these findings add to the literature by assessing 
differences in the types of drugs used and treatment par-
ticipation—including MOUD—based on one’s primary 
(i.e., preferred) drug. Findings among this sample of ser-
vice recipients indicate that polysubstance substance use 
was common [32], an important risk factor for experienc-
ing a drug overdose [33, 34] that also has direct implica-
tions for the types of evidence-based interventions and 
services offered in this setting. Taken together, these 
findings highlight the important role of SSPs in providing 
community-based services [35] and provide knowledge 

that can inform future intervention services and treat-
ment provision in this setting to help address the ongoing 
overdose epidemic.

Abbreviations
US  United States
SSP  Syringe Service Program
HIV  Human Immunodeficiency Virus
HCV  Hepatitis C Virus
PWUD  People who use drugs
PWID  People who inject drugs
MOUD  Medication for opioid use disorder

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12954- 024- 00995-y.

Additional file 1. Table S1. Drug Use Among Participants Currently in 
MOUD Treatment.

Acknowledgements
Not applicable.

Author contributions
TE and RR conceptualized the study; RL led the data collection; TE and RR 
were involved in writing the initial draft; TE and RR led the data analysis; TE, RR, 
EO, and SH provided feedback and revisions to the manuscript; TE, RL, EO, RR, 
and SH agreed to the final version submitted for publication.

Funding
This research was supported by the National Institute of General Medi-
cal Sciences (NIGMS) Center of Biomedical Research Excellence award 
P20GM103644 (STH, RAR, TGE).

Availability of data and materials
The datasets generated and/or analyzed during the current study are not 
publicly available due to institutionally approved protocols but are available 
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by University of Vermont’s Institutional Review 
Board (study #00002041). Verbal informed consent was obtained from each 
participant and a consent process documentation form was completed prior 
to study participation.

Consent for publication
Not applicable.

Competing interests
The authors declare they have no competing interests.

Author details
1 Vermont Center on Behavior and Health, Burlington, VT, USA. 2 Department 
of Psychiatry, University of Vermont, University Health Center, 1 S. Prospect St., 
Burlington, VT 05401, USA. 3 Howard Center Safe Recovery, Burlington, VT, USA. 
4 Center on Rural Addictions, University of Vermont, Burlington, VT, USA. 

Received: 23 October 2023   Accepted: 31 March 2024

https://doi.org/10.1186/s12954-024-00995-y
https://doi.org/10.1186/s12954-024-00995-y


Page 11 of 11Erath et al. Harm Reduction Journal           (2024) 21:76  

References
 1. Spencer MR, Miniño AM, Warner M. Drug overdose deaths in the United 

States, 2001–2021. NCHS Data Brief. 2022;457:1–8.
 2. Ahmad FB, Rossen LM, Sutton P. Provisional drug overdose death counts. 

National center for health statistics. 2023 [cited 2023 Oct 1]. Available 
from: https:// www. cdc. gov/ nchs/ nvss/ vsrr/ drug- overd ose- data. htm

 3. National Center for Health Statistics. U.S. Overdose Deaths in 2021 
increased half as much as in 2020—but are still up 15% [Internet]. Cent-
ers for Disease Control and Prevention; 2022 May [cited 2023 Sep 12]. 
Available from: https:// www. cdc. gov/ nchs/ press room/ nchs_ press_ relea 
ses/ 2022/ 202205. htm#: ~: text= Provi sional% 20data% 20from% 20CDC ’s% 
20Nat ional ,93% 2C655% 20dea ths% 20est imated% 20in% 202020

 4. National Institute on Drug Abuse. Drug overdose death rates. 2023 [cited 
2023 Sept 12]. Available from: https:// nida. nih. gov/ resea rch- topics/ 
trends- stati stics/ overd ose- death- rates

 5. Friedman J, Shover C. Charting the fourth wave: geographic, temporal, 
race/ethnicity, and demographic trends in polysubstance fentanyl over-
dose deaths in the United States, 2010–2021. MedRxiv. 2022:2022–11.

 6. Jenkins RA. The fourth wave of the US opioid epidemic and its implica-
tions for the rural US: a federal perspective. Prev Med. 2021;152: 106541.

 7. Korthuis PT, Cook RR, Foot CA, Leichtling G, Tsui JI, Stopka TJ, Leahy J, Jen-
kins WD, Baker R, Chan B, Crane HM. Association of methamphetamine 
and opioid use with nonfatal overdose in rural communities. JAMA Netw 
Open. 2022;5(8): e2226544.

 8. Knopf A. HHS moves toward harm reduction for the first time. Alcohol 
Drug Abuse Wkl. 2021;33(42):6.

 9. Centers for Disease Control and Prevention. Syringe service programs fact 
sheet. Syringe Service Programs. 2019 [cited 2023 Oct 1]. Accessed from: 
https:// www. cdc. gov/ ssp/ syrin ge- servi ces- progr ams- facts heet. html

 10. Lambdin BH, Wenger L, Bluthenthal R, Bartholomew TS, Tookes HE, LaKo-
sky P, O’Neill S, Kral AH. How do contextual factors influence naloxone 
distribution from syringe service programs in the USA: a cross-sectional 
study. Harm Reduct J. 2023;20(1):26.

 11. Krawczyk N, Allen ST, Schneider KE, Solomon K, Shah H, Morris M, Harris 
SJ, Sherman SG, Saloner B. Intersecting substance use treatment and 
harm reduction services: exploring the characteristics and service needs 
of a community-based sample of people who use drugs. Harm Reduct J. 
2022;19(1):1.

 12. Peiper NC, Clarke SD, Vincent LB, Ciccarone D, Kral AH, Zibbell JE. Fentanyl 
test strips as an opioid overdose prevention strategy: findings from a 
syringe services program in the Southeastern United States. Int J Drug 
Policy. 2019;63:122–8.

 13. Des Jarlais DC, McKnight C, Goldblatt C, Purchase D. Doing harm 
reduction better: syringe exchange in the United States. Addiction. 
2009;104(9):1441–6.

 14. Jakubowski A, Fowler S, Fox AD. Three decades of research in substance 
use disorder treatment for syringe services program participants: a scop-
ing review of the literature. Addict Sci Clin Pract. 2023;18(1):1–22.

 15. Glick S, Kong T, Fang C, Pindyck T, Adams M, Furukawa N, Burnett J, 
Baugher A, Emerson B, Chavez PR. Program and operational characteris-
tics of syringe services programs in the United States, 2020 and 2021.

 16. Frost MC, Austin EJ, Corcorran MA, Briggs ES, Behrends CN, Juarez AM, 
Frank ND, Healy E, Prohaska SM, LaKosky PA, Kapadia SN. Responding 
to a surge in overdose deaths: perspectives from US syringe services 
programs. Harm Reduct J. 2022;19(1):1–1.

 17. Blanco C, Ali MM, Beswick A, Drexler K, Hoffman C, Jones CM, Wiley TR, 
Coukell A, Recovery Working Group. The American opioid epidemic in 
special populations: five examples. NAM Perspectives. 2020;2020.

 18. Muncan B, Walters SM, Ezell J, Ompad DC. “They look at us like junkies”: 
influences of drug use stigma on the healthcare engagement of people 
who inject drugs in New York City. Harm Reduct J. 2020;17:1–9.

 19. Banta-Green CJ, Kingston S, Ohta J, Taylor M, Sylla L, Tinsley J, Smith R, 
Couper F, Harruff R, Freng S, Von Derau K. 2016 Drug Use Trends in King 
County, Washington. University of Washington, Alcohol & Drug Abuse 
Institute; 2017.

 20. Frost MC, Williams EC, Kingston S, Banta-Green CJ. Interest in getting help 
to reduce or stop substance use among syringe exchange clients who 
use opioids. J Addict Med. 2018;12(6):428–34.

 21. McMahan VM, Kingston S, Newman A, Stekler JD, Glick SN, Banta-Green 
CJ. Interest in reducing methamphetamine and opioid use among 

syringe services program participants in Washington State. Drug Alcohol 
Depend. 2020;216: 108243.

 22. Rawson RA, Erath TG, Chalk M, Clark HW, McDaid C, Wattenberg SA, Roll 
JM, McDonell MG, Parent S, Freese TE. Contingency management for 
stimulant use disorder: progress, challenges, and recommendations. J 
Ambul Care Manag. 2023;46(2):152–9.

 23. Ciccarone D. The rise of illicit fentanyls, stimulants and the fourth wave of 
the opioid overdose crisis. Curr Opin Psychiatry. 2021;34(4):344.

 24. Ahmed S, Sarfraz Z, Sarfraz A. A changing epidemic and the rise of 
opioid-stimulant co-use. Front Psychol. 2022;13: 918197.

 25. Fitzpatrick T, McMahan VM, Frank ND, Glick SN, Violette LR, Davis S, Jama 
S. Heroin pipe distribution to reduce high-risk drug consumption behav-
iors among people who use heroin: a pilot quasi-experimental study. 
Harm Reduct J. 2022;19(1):103.

 26. Islam S, Piggott DA, Moriggia A, Astemborski J, Mehta SH, Thomas DL, 
Kirk GD. Reducing injection intensity is associated with decreased risk for 
invasive bacterial infection among high-frequency injection drug users. 
Harm Reduct J. 2019;16:1–8.

 27. Coffin PO, McMahan VM, Murphy C. Evidence of pre-mortem opioid use 
among fentanyl overdose decedents in a safety net healthcare system. J 
Urban Health. 2022;99(5):865–72.

 28. Hedegaard H, Miniño AM, Warner M. Co-involvement of opioids in drug 
overdose deaths involving cocaine and psychostimulants.

 29. Carroll JJ, Mackin S, Schmidt C, McKenzie M, Green TC. The Bronze Age 
of drug checking: barriers and facilitators to implementing advanced 
drug checking amidst police violence and COVID-19. Harm Reduct J. 
2022;19(1):1–3.

 30. United States Census Bureau. Nations urban and rural populations shift 
following 2020 census. 2022 [cited 2023 Sept 15]. Available from: https:// 
www. census. gov/ newsr oom/ press- relea ses/ 2022/ urban- rural- popul 
ations. html

 31. Applewhite D, Regan S, Mackin S, Schmidt C, Duffy J, Washington K, 
Micklos N, Casey S, Sawyer S, Kehoe L, Howard S. Individuals reporting 
past 3-month smoked stimulant use are placed at risk for infection and 
injury amid COVID-19. J Addict Med. 2023;17(2):e129–31.

 32. Beckham SW, Glick JL, Schneider KE, Allen ST, Shipp L, White RH, Park JN, 
Sherman SG. Latent classes of polysubstance use and associations with 
HIV risk and structural vulnerabilities among cisgender women who 
engage in street-based transactional sex in Baltimore City. Int J Environ 
Res Public Health. 2022;19(7):3783.

 33. Mahoney JJ III, Winstanley EL, Lander LR, Berry JH, Marshalek PJ, Haut MW, 
Marton JL, Kimble WD, Armistead M, Wen S, Cai Y. High prevalence of co-
occurring substance use in individuals with opioid use disorder. Addict 
Behav. 2021;114: 106752.

 34. Schneider KE, Nestadt PS, Shaw BR, Park JN. Trends in substances involved 
in polysubstance overdose fatalities in Maryland, USA 2003–2019. Drug 
Alcohol Depend. 2021;223: 108700.

 35. Thakarar K, Sankar N, Murray K, Lucas FL, Burris D, Smith RP. Injections and 
infections: understanding syringe service program utilization in a rural 
state. Harm Reduct J. 2021;18:1–8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.cdc.gov/nchs/nvss/vsrr/drug-overdose-data.htm
https://www.cdc.gov/nchs/pressroom/nchs_press_releases/2022/202205.htm#:~:text=Provisional%20data%20from%20CDC’s%20National,93%2C655%20deaths%20estimated%20in%202020
https://www.cdc.gov/nchs/pressroom/nchs_press_releases/2022/202205.htm#:~:text=Provisional%20data%20from%20CDC’s%20National,93%2C655%20deaths%20estimated%20in%202020
https://www.cdc.gov/nchs/pressroom/nchs_press_releases/2022/202205.htm#:~:text=Provisional%20data%20from%20CDC’s%20National,93%2C655%20deaths%20estimated%20in%202020
https://nida.nih.gov/research-topics/trends-statistics/overdose-death-rates
https://nida.nih.gov/research-topics/trends-statistics/overdose-death-rates
https://www.cdc.gov/ssp/syringe-services-programs-factsheet.html
https://www.census.gov/newsroom/press-releases/2022/urban-rural-populations.html
https://www.census.gov/newsroom/press-releases/2022/urban-rural-populations.html
https://www.census.gov/newsroom/press-releases/2022/urban-rural-populations.html

	Substance use patterns, sociodemographics, and health profiles of harm reduction service recipients in Burlington, Vermont
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study participants and setting
	Procedures
	Materials
	Analysis

	Results
	Sociodemographics, housing, employment, and incarceration status
	Substance use
	Stimulants main drug subgroup
	Opioids main drug subgroup
	Stimulants and opioids main drug subgroup
	Subgroup differences

	Substance use among participants in current MOUD treatment
	Injection information
	Overdose information
	Mental health, health, and medical information

	Discussion
	Conclusions
	Acknowledgements
	References


