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Abstract
Background  In 2017, Clark County, NV, implemented Public Health Vending Machines (PHVMs), an innovative 
approach to the dispensation of harm reduction supplies to persons who inject drugs (PWID), including sterile 
equipment and naloxone. Administrative data associated with PHVM operations can be valuable for understanding 
drug use behaviors among PWID. The current study examines the demographics and drug use profiles of PHVM 
registrants who completed the harm reduction survey between January 2021 to June 2023 with comparison to 
nation-wide trends.

Methods  All registration forms for PHVM services in Clark County, NV, between 1/1/2021-6/30/2022 with a 
completed harm reduction survey were included for analysis. Descriptive statistics were used to characterize 
differences in applicant demographics as well as self-reported injection and non-injection drug use, risk behaviors, 
and interest in harm reduction services. Logistic regression models tested the association between types of injection 
drug use and overdose and risk behaviors.

Results  A total of 637 PHVM applications with completed survey data were included for analysis. Respondents were 
an average of 36.1 ± 10.2 years old, 56.3% male sex, and 63.6% non-Hispanic White with 85.1% reporting injection 
drug use (IDU). Notably, greater proportions of respondents with histories of IDU also indicated non-injection drug 
administration, such as smoking and snorting. In the 3 months prior to registration, the majority of IDU respondents 
reported high risk drug use behaviors, including daily use, multiple injections per day, and opioid and stimulant 
co-use. Fentanyl was suspected in 62.1% of overdoses in the last 3 months. Compared to PWID using stimulants 
only, respondents with opioid and stimulant co-use had a higher likelihood of overdose (aOR 4.51; 95% CI 2.05, 11.1; 
p < 0.001) and re-using injection supplies (aOR 2.14; 95% CI 1.33, 3.48; p = 0.002). More opioid and stimulant co-use 
respondents were interested in treatment/detox and obtaining naloxone than those without co-use.
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Background
Drug overdoses—the majority involving an opioid—
caused over a million deaths in the United States (US) 
between 1999 and 2020, quadrupling in rate during that 
time [1]. Three distinct mortality waves have driven the 
overdose crisis to date: (1) prescription opioid-related 
deaths from 1999 to 2017; (2) heroin-related deaths from 
2010 to 2017; and (3) synthetic opioid-related deaths, 
principally illegally manufactured fentanyl and its ana-
logs, from 2014 to the present [2]. In 2022, more than 
70% of opioid-related deaths involved fentanyl [3]. Fen-
tanyl-related overdoses may result from intention use or 
unintentional ingestion due to contamination of other 
drugs with fentanyl. Now, a fourth wave is rising, char-
acterized by co-use of opioids with stimulants, primarily 
methamphetamine and cocaine, with mortality further 
exacerbated by new toxic adulterants, such as xylazine 
[4, 5]. Co-use of opioids and stimulants may also increase 
the risks for contracting blood-borne viral diseases [6, 7].

Overdose deaths related to the concurrent use of fen-
tanyl and stimulants increased 60-fold between 2010 and 
2021 [8]. In a sample of approximately one million urine 
toxicology results from 2013 to 2018, fentanyl positivity 
among cocaine- or methamphetamine-positive urine tox-
icology results increased by 1850% [9]. Qualitative inter-
views among people who inject drugs (PWID) suggest 
that the reasons for co-use include improving daily func-
tioning and lessening withdrawal symptoms [10]. Among 
PWID reporting “goofball” (heroin + methamphetamine) 
as their main drug, prior experiences witnessing an opi-
oid overdose were frequently reported [11]. Collectively, 
these data underscore the importance of scaling and tai-
loring harm reduction services to reduce morbidity and 
mortality.

Clark County, Nevada, has a population of approxi-
mately 2.3  million persons, accounting for 69.7% of the 
state’s urban population, the majority in Las Vegas [12]. 
The Nevada legislature passed several measures (SB 459, 
AB 474, and AB 239) between 2015 and 2019 targeted to 
reducing opioid-related morbidity and mortality. Opioid 
prescriptions in Clark and Washoe counties subsequently 
fell 27.4% with a corresponding decline in prescription 
opioid deaths [13]. Overall opioid-related fatalities con-
tinued to rise, attributed to fentanyl and its analogs, par-
alleling the nation-wide pattern. Between January 2018 
and July 2022, an estimated 1412 opioid-related overdose 
deaths occurred in Clark County with 46% involving 

fentanyl [14]. Of the fentanyl deaths, 65% were male and 
51% non-Hispanic White. Younger adults, ages 20–34, 
were at highest risk for fentanyl overdose death during 
this time [14].

In 2013, the Nevada legislature passed SB 410, which 
decriminalized the possess of non-prescription syringes, 
permitting Syringe Services Programs (SSPs) to pro-
vide sterile syringes and collect used syringes to curb 
the spread of blood-borne viruses among PWID. The 
first SSP in Las Vegas consisted of a storefront oper-
ated by Trac-B, the non-profit arm of the Harm Reduc-
tion Center-Las Vegas, a community-based organization 
that provides addiction recovery services. In 2017, Trac-
B expanded its efforts to include public health vending 
machines (PHVM), the first in the US [15]. Compared 
to pharmacy -and community-based SSPs, PHVM offer 
unique advantages over storefronts, including increased 
access, privacy, and anonymity [16]. Over time, naloxone, 
first aid, personal hygiene, and reproductive health kits 
were added to address additional harm reduction goals.

An underexplored aspect of PHVM implementation 
pertains to ancillary data collection and whether result-
ing data can be used to elucidate trends in risky drug use 
behaviors and better understand the population access-
ing services. In 2021, Clark County’s PHVM program 
added an optional harm reduction survey to its regis-
tration application to collect information on drug use 
and harm reduction practices. The current study exam-
ines the demographics and drug use profiles of PHVM 
registrants who completed the harm reduction survey 
between January 2021 to June 2023 with comparison to 
nation-wide trends.

Methods
PHVM service. Harm Reduction Center-Las Vegas is 
a community-based partner of the Southern Nevada 
Health District, funded by the Nevada State Opioid 
Response Grant, which provides harm reduction ser-
vices, including peer support, naloxone distribution, 
medical consultation and HIV/HCV screening, as well 
as syringe services. Trac-B Impact Exchange is the non-
profit arm of the Harm Reduction Center that operates 
the storefront- and PHVH-based SSPs. Trac-B currently 
has 6 PHVMs in Las Vegas, NV, located within com-
munity organizations and clinics that offer medical or 
behavioral health services to PWID [15]. The machines 
offer sterile syringe kits (sterile syringes, sterile water, 

Conclusions  The demographics and drug use behaviors of the PHVM PWID are consistent with contemporaneous 
county and nation-wide. As the overdose crisis evolves, PHVM could be pivotal tools in the early detection of new risks 
to facilitate timely adaptation of harm reduction strategies to improve morbidity and mortality.
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band-aids, cottons, cookers, sharps container); naloxone 
kits (nasal with 2 doses, injectable with 3 doses); per-
sonal hygiene kits (toothbrush, toothpaste, body wash, 
soap, comb); first aid kits (band-aids, gauze, antiseptic 
towelettes and ointment, iodine prep pads); safe sex kits 
(condoms, lube); pregnancy test kits; and hormone injec-
tion kits. The availability of items varies by location.

Any individual over the age of 18 years may register to 
access the PHVM regardless of reported drug use. Indi-
viduals must register online or in-person at a PHVM site 
(Monday-Friday, hours vary by site) and complete a con-
sent form before first use. The consent form indicates that 
limited data may be shared with state public health col-
laborators for research purposes. The registration form 
for PHVM service access collects information on date of 
birth, sex assigned at birth, gender identity, race, ethnic-
ity, zip code, and homelessness status. Upon review and 
approval by Trac-B, individuals receive a magnetic swipe 
card and a unique identifier to permit inventory tracking.

Harm reduction survey. Starting in 2021, during online 
or in-person registration for PHVM services, individuals 
were offered an optional survey on injection drug use and 
harm reduction practices (Supplemental Table S1). The 
instrument, developed by Trac-B, included questions on 
the individual’s injection drug use in the last 3 months, 
spanning (1) frequency of drug injection; (2) specific 
drugs or drug combinations injected; (3) frequency of 
using sterile or re-used needles; (4) needle sharing behav-
iors; (5) other routes of drug use (e.g., snorting, smoking); 
(6) interest in detox or treatment; (7) overdose experi-
ences and familiarity with Narcan; and (8) interest in HIV 
or Hepatitis C testing, including prior positive results or 
treatment. Individuals were permitted to refuse response 
to any question and/or decline the entire survey. Refusal 
did not impact receipt of PHVM services. No incentives 
were offered for survey completion. All PHVM data, 
including harm reduction survey data, are collected and 
secured by Trac-B.

Data source & study design. The current study is a 
cross-sectional, secondary analysis of de-identified data 
provided by Trac-B. All PHVM registrations completed 
between 1/1/2021 and 6/30/2023 with a completed harm 
reduction survey were included in the current analysis.

Statistical analysis. All analyses were completed in R 
(version 4.3.2). Descriptive statistics were used to assess 
differences in characteristics of respondents by com-
parator of interest (e.g., injection vs. non-injection drug 
use). Group differences for categorical responses were 
tested by chi-square or Fisher’s exact test (cell counts 
≤ 5). Applicants were required to be at least 18 years of 
age, as such, age was non-normal in distribution with dif-
ferences tested by Wilcoxon rank-sum test. For all com-
parison tests, significance was set at p < 0.05. To examine 
the association between types of injection drug use and 

overdose or risk behaviors (reusing needles or reusing 
supplies), adjusted odds ratios (aORs) and correspond-
ing 95% confidence intervals (CIs) were estimated using 
logistic regression models. Injection co-use is defined as 
reporting injection of opioids and stimulants or explicit 
combinations of opioids and stimulants in the last 3 
months. Models were adjusted for relevant covariates 
from the literature, namely sociodemographic factors 
(age, sex, race/ethnicity, homelessness status) and injec-
tion frequency (daily vs. non-daily injection) [17–22]. 
Due to the multiple comparisons conducted, the false 
discovery rate (FDR) was controlled at < 5% using the 
Benjamini-Hochberg procedure to calculate q-val-
ues. A q-value below 0.05 was considered statistically 
significant.

Results
A total of 1113 individuals submitted applications for the 
PHVM service between 1/1/2021 and 6/30/2023 with 
638 completing the harm reduction survey (response 
rate = 57.3%). One survey lacked necessary sociodemo-
graphic data and was removed, leaving 637 surveys for 
analysis. As shown in Table  1, the survey respondents 
were an average of 36.1 ± 10.2 years old, 56.3% male sex, 
1.7% transgender/gender non-conforming, 63.6% non-
Hispanic White, and 32.5% homeless. Most participants 
(N = 550; 85.1%) reported injection drug use (IDU), while 
smoking (74.4%) was the most reported non-injection 
route of use (Table 1). Of note, the percentage of regis-
trants reporting IDU decreased from 92.1% in 2021 to 
77.8% in 2023 (p < 0.001) (Supplemental Table S2). Of 
the 87 individuals who did not report IDU in the last 3 
months, only 2 reported drug use by other methods.

Compared to those persons without a history of IDU 
(Table  1), PWID were older (36.4 ± 10.0 vs. 34.4 ± 11.4 
years; p = 0.029), with a higher percentage of male sex 
(58.4% vs. 42.9%; p = 0.008), non-Hispanic White (66.7% 
vs. 43.7%; p < 0.001), and homelessness (36.4% vs. 8.0%; 
p < 0.001). Higher rates of snorting (17.2% vs. 32.5%; 
p = 0.004) and smoking (80.9% vs. 33.3%; p < 0.001) routes 
of use were also reported among those with a history 
of IDU compared to those without this history. Rectal 
administration (e.g., “boof”, “booty bump”) was the most 
reported route among all respondents (N = 16) from the 
free text responses.

Among PWID (Table  2), in the last 3 months, the 
majority reported injecting daily (68.5%) at a frequency of 
2 to 4 times per day (63.7%). Methamphetamine (74.0%), 
heroin (56.0%), goofball (22.2%), fentanyl (14.0%), and 
speedball (10.9%) were the most injected substances. Opi-
oid and stimulant injection co-use was reported by 41.2% 
of respondents. Most (60.7%) respondents reported dis-
carding their used needles in a puncture-proof container 
“always” or “most of the time”; using a new, sterile needle 
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“always” or “most of the time” (62.3%); and employing 
a bleached or sterilized used needle “rarely” or “never” 
(76.6%). However, 21.5% of respondents indicated shar-
ing syringes to divide drugs (e.g., backloading). Of the 
18.7% of respondents that shared needles (e.g., points, 
rigs), 63.7% shared needles received from others. Of the 
29.5% of individuals that shared equipment (e.g., cook-
ers, cotton, water), 49.4% shared the equipment of others. 
Finally, 77.6% of respondents indicated reusing their own 
needles and 66.4% reusing their own supplies. Approxi-
mately 10.4% of respondents had an overdose in the last 
3 months. Reported rates of past HCV and HIV infection 
among respondents were 14.9% and 6.4%, respectively.

The majority of overdoses (98.3%) in the last 3 months 
were among PWID participants (Supplemental Table 
S3). Persons reporting an overdose were mean age of 
35.6 ± 12.5 years, 51.7% male sex, 74.1% non-Hispanic 
White, and 37.9% homeless. Fentanyl (62.1%), heroin 
(58.6%), and methamphetamine (37.9%) were most fre-
quently associated with overdose; with 63.2% of those 
individuals experiencing an overdose reporting opioid 
and stimulant injection co-use. Approximately 64.4% 
used naloxone during their overdose and 32.7% reported 
more than one overdose in the last 3 months.

Compared to PWID respondents using stimulants 
only (Table 3), after adjusting for sociodemographic fac-
tors and daily injection use, respondents with opioid 

and stimulant co-use had a higher likelihood of over-
dose (aOR 4.51; 95% CI 2.05, 11.1; p < 0.001) and reus-
ing supplies (aOR 2.14; 95% CI 1.33, 3.48; p = 0.002) in 
the last 3 months, but not reusing needles. These asso-
ciations remained after correction for multiple testing. 
Full regression results are available in Table S4. Of note, 
female sex, homelessness, and daily injection use signifi-
cantly associated with reuse of needles and supplies, but 
not overdose (Supplemental Table S4).

Harm reduction behaviors are shown in Table  4. 
Among PWID respondents, 14.8% were interested in 
treatment/detox, 28.8% in naloxone education, 55.4% in 
obtaining naloxone, 13.7% in rapid HCV testing, 4.1% 
in referral for HCV medical treatment, 15.7% in rapid 
HIV testing, 0.9% in referral for HIV medical treatment, 
and 13.7% in referral for STD testing. A total of 40.1% 
of PWID reported ever using naloxone. Significantly 
(p < 0.05) more opioid and stimulant co-use respon-
dents reported ever using naloxone and were interested 
in treatment/detox, obtaining naloxone, and referral for 
HCV medical treatment compared to their opioid or 
stimulant only counterparts.

Discussion
The US is currently grappling with a “fourth wave” in 
the ever-evolving overdose crisis, one marked by high 
mortality rates due to the simultaneous use of opioids 

Table 1  Sociodemographic and drug use characteristics of registrants for public health vending machine services with a completed 
harm reduction survey (n = 637)

Injection Drug Use
Characteristic Overall, N = 637 No, N = 87 Yes, N = 550 p-value
Age (years), Mean (SD) 36.1 (10.2) 34.4 (11.4) 36.4 (10.0) 0.0291

Sex assigned at birth, n (%) 0.0082

Female 276 (43.7%) 48 (57.1%) 228 (41.6%)
Male 356 (56.3%) 36 (42.9%) 320 (58.4%)
Missing 5 3 2
Gender identity, n (%) < 0.0013

Female 275 (43.2%) 47 (54.0%) 228 (41.5%)
Male 351 (55.1%) 34 (39.1%) 317 (57.6%)
Transgender 11 (1.7%) 6 (6.9%) 5 (0.9%)
Race/Ethnicity, n (%) < 0.0012

AI/AN/Other 37 (5.8%) 2 (2.3%) 35 (6.4%)
Asian, Native Hi, Or PI 40 (6.3%) 14 (16.1%) 26 (4.7%)
Black 45 (7.1%) 13 (14.9%) 32 (5.8%)
Hispanic 110 (17.3%) 20 (23.0%) 90 (16.4%)
White, Not Hispanic 405 (63.6%) 38 (43.7%) 367 (66.7%)
Homeless, n (%) 207 (32.5%) 7 (8.0%) 200 (36.4%) < 0.0012

Non-injection routes of drug use
Snort, n (%) 194 (30.5%) 15 (17.2%) 179 (32.5%) 0.0042

Smoke, n (%) 474 (74.4%) 29 (33.3%) 445 (80.9%) < 0.0012

Oral, n (%) 155 (24.3%) 24 (27.6%) 131 (23.8%) 0.42

1Wilcoxon rank sum test
2Pearson’s Chi-squared test
3Fisher’s exact test
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Characteristic N1 N = 5502

Injections per month, n (%) 549
Less than once a month 40 (7.3%)
Once a month 35 (6.4%)
Once a week 98 (17.9%)
Daily 376 (68.5%)
Injections per day, n (%)3 375
1 time3 43 (11.5%)
2–4 times3 239 (63.7%)
5–7 times3 69 (18.4%)
8 or more times3 24 (6.4%)
Drugs injected6

Methamphetamine, n (%) 550 407 (74.0%)
Heroin, n (%) 550 308 (56.0%)
Goofball (Methamphetamine + Heroin), n (%) 550 122 (22.2%)
Fentanyl, n (%) 550 77 (14.0%)
Speedball (Heroin + Cocaine), n (%) 550 60 (10.9%)
Opioids, other, n (%) 550 36 (6.5%)
Cocaine, n (%) 550 35 (6.4%)
Benzodiazepines, n (%) 550 22 (4.0%)
Steroids, n (%) 550 13 (2.4%)
Hormones, n (%) 550 9 (1.6%)
Amphetamines, other, n (%) 550 8 (1.5%)
Injection co-use, n (%) 534
Opioids & stimulants 220 (41.2%)
Opioids only 104 (19.5%)
Stimulants only 210 (39.3%)
Discarded needles in puncture-proof containers, n (%) 527
Always/Most of the time 320 (60.7%)
About half of the time 62 (11.8%)
Rarely/Never 145 (27.5%)
Injected with new, sterile needle, n (%) 536
Always/Most of the time 334 (62.3%)
About half of the time 146 (27.2%)
Rarely/Never 56 (10.4%)
Injected with sterilized, used needle, n (%) 531
Always/Most of the time 57 (10.7%)
About half of the time 67 (12.6%)
Rarely/Never 407 (76.6%)
Shared syringes to divide drugs, n (%) 543 117 (21.5%)
Shared needles, n (%) 550 103 (18.7%)
Shared others’ needles, n (%)4 102 65 (63.7%)
Shared supplies, n (%) 549 162 (29.5%)
Shared others’ supplies, n (%)5 158 78 (49.4%)
Reused needles, n (%) 540 419 (77.6%)
Reused supplies, n (%) 541 359 (66.4%)
Overdosed, n (%) 550 57 (10.4%)

Table 2  Injection frequency and drug type, needle practices, and outcomes among PWID, last 3 Mo. (N = 550)
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and stimulants [4, 8]. It is critical to closely monitor 
trends and identify the risk factors contributing to over-
doses and associated health complications to tailor harm 
reduction interventions and allocate resources effectively. 
PHVMs have emerged as an innovative harm reduction 
strategy that additionally offer advantages for surveil-
lance. Prior to this study, however, it was unclear if the 
drug use and harm reduction practices of PHVM clients 
were representative of the broader population of PWID.

Our analysis of PHVM registrants who completed 
an optional harm reduction survey revealed that the 

majority were PWID. As of 2018, the estimated preva-
lence of IDU in the US is highest among males (2.1%), 
non-Hispanic Whites (1.8%), and individuals aged 18–39 
years (1.8%) [23]. The demographic composition of the 
PHVM respondents mirrored this pattern with a mean 
age of 36.4 years, 58.4% male, and 66.7% non-Hispanic 
White among those reporting IDU. Methamphetamine 
was the most reported injected substance among PHVM 
PWID, followed by heroin, “goofball” (methamphetamine 
combined with heroin), and fentanyl. This is consistent 
with data from the Treatment Episode Data Set which 

Table 3  Association of injection co-use to overdose and needle/supply reuse among PWID
Outcome Event N aOR1 95% CI p-value q-value2

Overdose, last 3 mo. 57
Stimulants only 1.00 —
Opioids & stimulants 4.51 2.05, 11.1 < 0.001 0.002
Opioids only 3.44 1.36, 9.18 0.010 0.020
Reused needles, last 3 mo. 414
Stimulants only 1.00 —
Opioids & stimulants 1.18 0.67, 2.08 0.6 0.6
Opioids only 0.72 0.39, 1.33 0.3 0.3
Reused supplies, last 3 mo. 357
Stimulants only 1.00 —
Opioids & stimulants 2.14 1.33, 3.48 0.002 0.006
Opioids only 1.71 0.98, 3.00 0.060 0.090
1aOR: Adjusted Odds Ratio. Adjusted for age, sex, race/ethnicity, homelessness status, daily injection use
2 Benjamini-Hochberg correction for multiple testing

Table 4  Harm reduction practices among PWID with comparison by drug co-use
Characteristic Overall, 

N = 534
Opioids & stimulants, N = 220 Opioids only, 

N = 104
Stimulants only, 
N = 210

p-value

Interested in treatment/detox, n (%) 79 (14.8%) 47 (21.4%) 18 (17.3%) 14 (6.7%) < 0.0011

Ever used naloxone, n (%) 214 (40.1%) 132 (60.0%) 45 (43.3%) 37 (17.6%) < 0.0011

Interested in naloxone education, n (%) 154 (28.8%) 71 (32.3%) 33 (31.7%) 50 (23.8%) 0.121

Want to obtain naloxone, n (%) 296 (55.4%) 153 (69.5%) 61 (58.7%) 82 (39.0%) < 0.0011

Rapid HCV test wanted, n (%) 73 (13.7%) 33 (15.0%) 14 (13.5%) 26 (12.4%) 0.71

HCV medical referral wanted, n (%) 22 (4.1%) 15 (6.8%) 5 (4.8%) 2 (1.0%) 0.0042

Rapid HIV test wanted, n (%) 84 (15.7%) 44 (20.0%) 10 (9.6%) 30 (14.3%) 0.0431

HIV medical referral wanted, n (%) 5 (0.9%) 1 (0.5%) 0 (0.0%) 4 (1.9%) 0.22

Referral for STD testing wanted, n (%) 73 (13.7%) 38 (17.3%) 8 (7.7%) 27 (12.9%) 0.0581

1Pearson’s Chi-squared test
2Fisher’s exact test

Characteristic N1 N = 5502

HCV, past, n (%) 550 82 (14.9%)
HIV, past, n (%) 550 35 (6.4%)
1Count of non-missing observations
2Respondents (N = 16) with hormone or steroid only injection use removed
3Question skipped if injections per month not equal to daily
4Question skipped if respondent not sharing needles
5Question skipped if respondent not sharing supplies
6Respondents were instructed to check all options that applied, as such, sum

exceeds 100%

Table 2  (continued) 
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found that among those admitted for treatment of pri-
marily methamphetamine use, the percentage reporting 
injection as the usual route of administration increased 
from 18% in 2010 to 28.2% in 2019 [24]. Furthermore, 
the PHVM PWID reported high risk use (e.g., daily use, 
multiple injections per day, or polydrug combinations), 
which aligns with recent findings from the National 
Survey on Drug Use and Health findings that reported 
an increase in frequency of use among those who inject 
methamphetamine versus those with methamphetamine 
use but without injection [25].

Nationally, between 2016 and 2021, overdose deaths 
involving fentanyl increased by 279% (p < 0.05), meth-
amphetamine by 357% (p < 0.05), and cocaine by 216% 
(p < 0.05) [26]. Oxycodone and heroin deaths, declined 
by 21% (p < 0.05) and 41% (not significant), respectively 
[26]. Nevada experienced a similar trend with a 97% 
increase in overdose deaths involving fentanyl and stim-
ulant co-use from 2020 to 2023 [27]. Within the PHVM 
data, most PWID respondents with an overdose in the 
past 3 months reported co-injecting opioids and stimu-
lants with fentanyl as the most implicated drug. Our 
findings suggest that co-use of opioids and stimulants is 
strongly linked with overdose risk. Furthermore, recent 
data from seizures of illicit drugs have found the presence 
of fentanyl in opioid and stimulant supplies has steadily 
increased over time [28, 29]. Even if respondents did not 
indicate report explicit use of fentanyl, the likelihood of 
fentanyl exposure is high.

Emerging CDC data indicate a shift from injection to 
inhalation as the primary route in overdose fatalities [30]. 
Comparing January to June 2020 to July to December 
2022 across 28 jurisdictions, overdose deaths with evi-
dence of injection decreased 29.1%, whereas those with 
smoking increased 73.7% [30]. Smoking/inhalation was 
the most reported non-injection route of drug use in our 
PHVM sample with approximately 81% reporting both 
IDU and smoking. Sharing smoking or snorting equip-
ment (e.g., pipes, straws) is an underrecognized risk fac-
tor for contracting viral disease. Injuries from heated 
metal or glass equipment (or the inherently caustic 
nature of the drugs) can injure skin and mucous mem-
brane barriers [31]. Drug use is also associated with high 
rates of dental caries and periodontal disease. Addition-
ally, as observed in the current study, rectal administra-
tion (“booty bump”) is another commonly reported route 
with the potential for injury [32]. Individuals with skin or 
mucous membrane lesions risk infection from exposure 
to contaminated equipment or unprotected sex [17, 20, 
33–36]. These trends underscore the importance of Clark 
County’s efforts to expand PHVM offerings to include 
clean equipment (e.g., sterile water, cottons, cookers), 
hygiene/wound care items, and safe sex kits.

In North America, the prevalence of HCV and HIV 
infections among PWID, by antibody testing, is estimated 
to be 55.2% and 9%, respectively [37]. The prevalence of 
past diagnosis of HCV infection in the PHVM sample 
(15%) was substantially lower than nationwide estimates, 
while that of past HIV infection, approximately 6%, was 
more comparable. The lower rates may reflect bias due to 
self-report. However, approximately a quarter of respon-
dents reported sharing needles, syringes, or equip-
ment, consistent with prior studies [17, 38]. Interest in 
HCV and HIV testing did not significantly differ across 
between persons with and without drug co-use.

Respondents with a history of opioid and stimulant co-
use were more likely to have used naloxone previously 
and were more interested in obtaining it compared to 
those with opioid or stimulant use alone. This supports 
prior studies that those at increased risk of overdose 
are proactive in learning and using take-home naloxone 
[10, 39]. After the introduction of naloxone dispensa-
tion in the PHVMs in 2019, a prompt decrease in opioid-
involved overdose deaths was observed [15]. The high 
rate of fentanyl among reported overdoses indicates a 
need to add testing strips to the current PHVM offerings, 
an effort already underway.

PHVM are primarily utilized by PWID. However, per-
sons who do not inject can also benefit from the harm 
reduction supplies at PHVMs. While the risks of viral 
transmission from sharing injection equipment are well-
known among people who use drugs, the risks of viral 
transmission via injured mucous membranes and skin 
lesions may be less well understood among persons with-
out histories of injection drug use. Further, given the 
additional risks for severe skin wounds due to xylazine 
contamination [40], initiatives are needed to increase 
awareness as to the importance of sterile equipment, 
hygiene/wound care, and safer sex practices, regardless of 
preferred route of use. Additionally, the rise of smoking 
as the primary route of fentanyl-related overdose deaths 
suggests a need to increase naloxone distribution broadly.

A recent system review found that users of PHVM dif-
fer significantly from those who access fixed site SSPs 
with higher PHVM use among those who are financially 
unstable [16]. We also found high interest among those 
experiencing homelessness for PHVM services. Home-
lessness associates with high rates of needle and equip-
ment sharing and reuse in other studies [41–43]. We 
likewise found that homelessness associated with reuse 
of needles and supplies. Several factors may impede 
PHVM utilization by persons experiencing homeless-
ness, including fear of law enforcement interactions, 
stigma, loss of registration card or number, and compet-
ing survival needs. When resources are constrained, indi-
viduals may have to prioritize nourishment and avoiding 
withdrawal over transport to a PHVM to secure sterile 
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equipment. One solution is to increase service delivery 
(e.g., syringe services programs and PVHMs) in areas 
frequented by people who use drugs. The need to reg-
ister for the PHVM is itself a barrier to access, although 
removing this requirement would preclude meaningful 
data collection.

The strengths of the current study include the sample 
size and novelty of the program evaluated. Limitations 
include the relatively brief period of collection since sur-
vey implementation and reliance on self-report for esti-
mating the prevalence of overdose, viral infections, and 
risk behaviors, which are likely underreported. Only 
partial data were available for 2023. The survey is also 
voluntary with selection bias potentially impacting the 
generalizability of the findings.

Conclusions
PHVMs represent a groundbreaking strategy with dual 
benefits toward harm reduction and data collection 
on high-risk behaviors among PWID. Enrollees in the 
PHVM services in Clark County, NV reflect the demo-
graphic composition and trends observed nation-wide 
among PWID. PHVM could therefore be an essential tool 
in monitoring and combating the overdose epidemic. The 
scope of PHVM’s harm reduction capabilities extends 
to persons without injection drug use. There is a critical 
need to raise community awareness about the overdose 
dangers and health risks of non-IDU, which may be less 
obvious than those associated with IDU.
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