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Abstract

Background: The growing HIV epidemic in Eastern Europe and Central Asia has been driven by high rates of
injection drug use. The Republic of Georgia has among the highest injection drug use rates globally, with a
prevalence of 2.24%. The reach of evidence-based HIV prevention interventions like needle and syringe programs
(NSP) among people who inject drugs (PWID) has remained below rates that could significantly impact the
epidemic. Syringe vending machines (SVM) are an effective and cost-effective supplement to standard NSP; if
acceptable to PWID, SVM could reach hard-to-reach PWID and cover geographic areas where fixed or mobile NSPs
do not operate. The aim of this study was to assess the perceived acceptability of SVM among out-of-service (harm
reduction or substance use treatment) PWID in Tbilisi, Georgia.

Methodology: Participants were recruited using respondent-driven sampling (RDS) to participate in cross-sectional,
face-to-face interviews. We conducted individual interviews using a structured questionnaire that covered participants’
socio-demographics, drug use practices, and perceived acceptability of SVM. Uni-variate analyses were employed for
data analysis.

Results: The final sample (n = 149) was almost exclusively male with a mean age of 42.2 years and mean years of
injection drug use of 14.4 years. Heroin, buprenorphine, and stimulants were the main drugs injected. Eighty-five
percent of the sample had never received any harm reduction services, and 30% had never been tested for HIV. Fifteen
percent of the sample reported sharing injection equipment with others during last month. All but one participant
agreed that PWID would benefit from SVM and 145 (97%) said they would personally use SVM. Ninety percent of those
sampled stated that they would use HIV self-tests if available from vending machines. The most highly endorsed
features of SVM were provision of free injection equipment, no need to deal with pharmacies, uninterrupted 24/7
access, and availability of HIV self-testing kits.

Discussion: Perceived acceptability of syringe vending machines was extremely high among PWID not currently
receiving any harm reduction or treatment services, with strong support indicated for uninterrupted free access to
sterile injection equipment, privacy, and anonymity. Introducing SVM in Georgia holds the potential to deliver
significant public health benefits by attracting hard-to-reach PWID, reducing unsafe injection behavior, and
contributing to HIV testing uptake and linkage to care.
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Background
Population prevalence rates of injection drug use in East-
ern Europe and Central Asia (EECA) are extremely high
compared with the global rate; rates are 1–2% in Ukraine,
1.6% in Kazakhstan, and > 2% in Russia, compared with a
global rate of 0.27% [1, 2]. With an estimated 52,000
people who inject drugs (PWID) [3], the prevalence of in-
jection drug use in Georgia (2.24%) ranks third highest in
the world [2]. PWID are a driving force behind the grow-
ing human immunodeficiency virus (HIV) epidemic in
this region, with an estimated 1.7 million people living
with HIV [4, 5]. Since 2010, the annual incidence of HIV
has increased in the EECA by 60% [6]. Although HIV
prevalence among PWID in Georgia is relatively low (1–
4%) [7] at present, the public health consequences of in-
jection drug use are high and include high rates of hepa-
titis C virus (HCV) (61–92%) [8], as well as multiple social
and health problems [7, 9]. About 45% of cumulative HIV
cases in the country are attributed to injection drug use
[10]. The annual incidence of HIV in Georgia has steadily
increased over the last decade by 10–25% [11] and has
reached 17.9 per 100,000 population in 2015 [12].
Needle and syringe programs (NSP) are an effective,

evidence-based intervention for reducing HIV/HCV trans-
mission via unsafe injection among PWID [13–17]. How-
ever, the major problem with NSP implementation in the
region is low coverage. To date, no countries have achieved
recommended coverage targets for HIV prevention among
PWID (60% for NSP and 40% for OST) [18, 19]. In
Georgia, implementation of harm reduction programs, in-
cluding NSP, started in 2003 and since then has expanded
in scope and the scale [8]. In 2017, there were 14 fixed sites
and 6 mobile harm reduction units operational in the
country [20]. In the Georgian context, “harm reduction”
refers to low-threshold services that include provision of
needles and syringes, condoms, naloxone for overdose
prevention, voluntary counseling and testing (VCT) for
blood-borne infections, case management and social
support, referral to specialized medical and non-medical
services, and provision of information and education mate-
rials. In 2016, these programs provided HIV/HCV rapid
testing to more than 26,000 PWID and their partners [21].
However, only 15–30% of PWID received sterile injection
equipment from these programs during the last 12months
[7], and the number of syringes distributed per PWID per
year reached 72 in 2015, only a fraction of the internation-
ally recommended target of 200 syringes per PWID per
year [18]. About one third of PWID (18,000) in the country
are using injection opioids and are at increased risk of over-
dose [22]. Due to flaws in proper documentation of drug
overdose-related cases, official data on opioid-related over-
dose mortality is virtually nonexistent [21]. An indirect
source of related information—a client survey implemented
by the Georgian Harm Reduction Network (GHRN)—

suggests that there were at least 792 non-fatal and 50 fatal
opioid overdoses in the country in 2015 [8]. However, these
results also have limitations—double counting of overdose
cases cannot be excluded. Although naloxone remains on
the list of prescription medications, the Georgian govern-
ment has agreed to allow distribution to high-risk groups
via harm reduction services. In 2016, the GHRN distrib-
uted 10,876 ampules of naloxone through its network of
low-threshold services [23].
Many countries in the EECA region, including Georgia,

are in the process of transitioning from funding provided
by the Global Fund to Fight AIDS, Tuberculosis and Mal-
aria (GFATM) to national funding. This transition poses
significant challenges to sustainability of harm reduction
programs, particularly NSP. Currently NSP in Georgia are
fully funded by the Global Fund [8]. In countries from
which GFATM has already withdrawn (fully or partially),
programs focusing on HIV prevention among PWID were
the first to be affected [19, 24, 25]. There is a critical need
to adopt innovative approaches to HIV/HCV prevention
in order to optimize resource allocation and sustain
programs currently receiving external donor support.
Syringe vending machines (SVM) are an effective and

cost-effective supplement to standard NSP and can reach
hard-to-reach groups and cover geographic areas where
fixed or mobile NSPs do not operate [26]. SVMs supply
sterile needles and syringes and other injection parapher-
nalia, condoms, risk reduction and other health informa-
tion, and contact information for available services, and
other minor health supplies. Although evidence on effect-
iveness is limited, available evidence shows that in
addition to providing 24/7 access for regular NSP service
users, SVMs are successful in reaching sub-groups that
for a variety of reasons do not normally attend fixed site
NSPs, such as younger PWIDs and women [26–30].
Non-stigmatized access to sterile equipment, anonymity,
and privacy has been reported as important advantages of
SVM [31, 32]. In addition, SVMs were shown to be a
cost-effective mode of NSP [27]. While there have been
some studies examining acceptability of SVM, no studies
to date have explored attitudes towards SVM among
out-of-service PWID either in the Republic of Georgia, or
in EECA—a region greatly in need of supplement harm
reduction services.
The aim of the current study was to explore the per-

ceived acceptability of syringe vending machines among
out-of-service PWID in Tbilisi, Georgia’s largest city,
and to assess barriers to introducing SVMs in local set-
tings. We also aimed to learn about PWID interest and
need for a variety of additional items (e.g., sterile equip-
ment, health products, and others) to be potentially dis-
tributed via SVMs in the country. This cross-sectional
study was part of a formative phase of a parent hybrid
(implementation + efficacy) cluster randomized trial—
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Georgia Syringe Vending Machine Trial (GSVMT)—to
evaluate process and effectiveness outcomes of introdu-
cing syringe vending machines in Tbilisi.

Methodology
Sampling and recruitment
To recruit respondents for this cross-sectional survey, we
utilized respondent-driven sampling (RDS), an efficient,
peer-driven approach for sampling hard-to-reach popula-
tions, including PWID [33–37]. Initial “seeds”—outgoing
individuals who are selected to start the recruitment
process—were identified through personal contacts of a
research staff (principal investigator and co-investigator)
that had extensive experience with different groups of
PWID in Tbilisi. Seven out-of-service PWID (one female)
were non-randomly selected as initial seeds, were
instructed regarding the eligibility criteria, and were asked
to recruit peers who also inject drugs into the study. Each
seed/recruiter was given three unique coupons to hand out
to potential participants. Each recruited participant who
was confirmed for eligibility and participated in interview
was offered to recruit his/her peers and received three
recruitment coupons. Coupon IDs linked recruits to
recruiters; recruiters were paid 15 Georgian Lari (GEL) for
each eligible recruit who participated in the survey
(exchange rate 1 USD = 2.45 GEL).

Eligibility criteria
Eligibility criteria included being 18 years of age or older,
residing in Tbilisi for the last 6months, not using NSP ser-
vices for at least the past 6months, not currently enrolled
in opiate substitution treatment (OST), reporting injection
drug use during the last 30 days verified with venipuncture
stigmata, fluency in Georgian, and willingness to
participate.

Data collection
Data collection took place at a harm reduction site in
the Saburtalo district of the capital city Tbilisi in July
2018. A research assistant screened for eligibility all
potential participants who showed up at the research site
(harm reduction facility) with RDS coupons. Those
deemed ineligible were thanked for their time and were
offered standard services provided by the facility. Data
on socio-demographic or other characteristics were not
collected from ineligible individuals. Following the
screening and consenting procedures, three interviewers
(research assistants) administered face-to-face interviews
to all eligible participants in a secluded area of the harm
reduction site. Prior to conducting the interview, inter-
viewers thoroughly explained the concept of SVM and
specifics of its functioning.

Instrument
The questionnaire consisted of 30 locally developed,
close-ended questions, the majority of which were
multiple-choice, and covered topics related to socio-demo-
graphic characteristics of participants, drug use experience
and practices, injection and sexual risk behavior, percep-
tions and attitudes towards SVM, perceived benefits and
disadvantages, willingness to use SVM services, potential
locations for installation, and other details related to the
operationalization of vending machines. We also offered a
predefined list of consumables that could be potentially
vended from the machines, and participants had an option
to select from the list and to add other items based on their
preferences and needs. Interviews lasted 30min on average.
Interviewers conducted interviews on tablet PCs. We used
the SurveyCTO® platform (https://www.surveycto.com/) to
program the questionnaire on PCs and to allow for imme-
diate transfer of data to a secure, web-based server. All
respondents provided written consent to participate in the
study. Participants were provided with monetary incentives
(20 GEL for participating in interview and 15 GEL for
recruiting an eligible participant) to compensate them for
their time and efforts.

Ethics approval
The Bio-ethics Committee of the School of Arts and Sci-
ences, Ilia State University, approved all study procedures.
All individuals that came to the research site (both eligible
and ineligible) were provided with information regarding
available services and were offered rapid HIV and HCV
screening and counseling. HIV and HCV screening was
performed with rapid antibody tests. Individuals with
positive test results were offered linkage to facility for con-
firmatory testing and inclusion in relevant treatment.

Analysis
We exported data from the online platform into excel and
SPSS v. 20.0. We examined central tendencies (mean, me-
dian) and frequencies with measures of variability with
95% confidence level. Network recruitment patterns were
analyzed using the network visualization program Net-
Draw 2.158.
RDS data were analyzed using specially designed RDS

analysis tool RDSAT 7.1. Since RDSAT requires network
data in order to produce weighted estimates, we deter-
mined the size of individuals’ networks with respect to
people who inject drugs. For this purpose, we asked par-
ticipants the following questions: How many drug-using
men/women who live in Tbilisi do you know? How many
of them do you know personally—you know their names
and they know your name? How many of them are 18 and
older? How many of them did you see during past month?
In addition, we used the result of a recent study that esti-
mated the number of PWID in Tbilisi—22,875 [38].
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Results
RDS sample
Figure 1 represents the schematic description of RDS
recruitment chains, including the number of waves and
eligible participants recruited by each initial seed. Out of 7
initial seeds, 6 were able to recruit eligible participants
and 1 (female) failed to do so, as indicated by the single
square with 0 connections in the left of the diagram. The
minimum number of recruitment waves resulting from a
seed was one, resulting in 3 eligible participants; the max-
imum was eight waves, resulting in 70 participants.

Socio-demographic characteristics and drug use practices
Out of 172 coupon holders that came to the research site
and were screened for eligibility, 149 were confirmed to be
eligible and were interviewed and included in the final sam-
ple and data analysis. Of 23 individuals not included in the
final sample, 11 were excluded because they did not report
injection drug use during the last month, 1 was not resident
of Tbilisi, 8 were in NSP or OST program at the time of
data collection, and 3 were excluded for other reasons. De-
tails of participants’ (n = 149) socio-demographic character-
istics, drug use and related practices, and history of testing
for HIV/HCV are presented in Table 1. The final sample
was almost exclusively male (1 female), with mean age of
42.2 (SD 10.9) and a mean history of injection drug use of
14.5 (SD 9.9) years. Forty-five percent had higher education
(bachelor or higher) and the majority (73%) was
unemployed.
Heroin (83%), buprenorphine (58%), and amphetamine-

type stimulants (including home-made preparations)(48%)

were the most frequently injected drugs during the 6
months prior to the interview, and the vast majority (80%)
reported using two or more substances during that period.
Participants reported a mean of 14.2 (SD 11.7) injections
per month (min = 1; max = 60). Group injection was preva-
lent and participants reported injecting with more than 5
different individuals (mean 5.5; SD 6.3) during the last 30
days. When asked to list their main sources for needles and
syringes, 127 (85%) indicated pharmacies and 4 (3%) indi-
cated friends, and 18 (12%) named both, pharmacy and
friends, as a major source. Respondents reported no other
sources from which they received/obtained needles and sy-
ringes in the last month. Fifteen percent of respondents re-
ported sharing injection paraphernalia in the last 30 days,
on average with 3.5 (SD 1.6) other people. The majority (n
= 83; 56%) reported experiencing at least one (any
drug-related) overdose episode in their life, and 11 (7%) re-
ported having overdosed in the month prior to the inter-
view. Three quarters of overdose cases were related to
heroin injection. A significant majority (n = 126; 85%)
reported never using NSP services, with more than half of
the entire sample (n = 77; 52%) stating they never knew
about these programs, and about a quarter of the sample
(n = 36; 24%) believing they never needed these services.
About a third of respondents (n = 45; 30%) said they have
never been tested for HIV and the same proportion stated
that they were tested for HIV (and know the results) during
the last 12months. Eighteen percent (n = 27) reported
never being tested for HCV and 44% (n = 66) claimed they
were tested for HCV (and know the results) during the last
year.

Fig. 1 RDS recruitment tree. Figure was produced using network visualization program NetDraw. Black squares represent initial seeds, numbers
represent the participant ID number, and arrows show the direction of recruitment. Seed #1 did not recruit any participant, seeds #3 and 5
initiated 1 recruitment wave with 3 eligible participants each, seed #4 initiated 3 waves and recruited 11 participants, seed #6 initiated 4
recruitment waves with 24 eligible participants, seed #2 initiated 5 waves with 31 participants, and seed #7 initiated 8 waves with 70
eligible participants
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Table 1 Participants’ socio-demographic characteristics, injection practices, and history of testing and utilization of prevention
services (N = 149)

Variable N (%) 95% CI Mean
(SD)

Median (min–max)

Lower Upper

Age 40.45 43.97 42.2 (10.9) 42 (20–63)

Gender

Male 148 (99) 95.3% 99.9%

Female 1 (1) .1% 4.7%

Employment status

Employed 39 (26) 19.7% 33.9%

Unemployed 109 (73) 65.4% 79.7%

Refused to answer 1 (1) .1% 4.7%

Drugs injected, last 6 monthsa

Buprenorphine 88 (59) 50.9% 66.7%

Heroin 124 (83) 76.3% 88.5%

Opium 15 (10) 6.1% 16.1%

Methadone 25 (17) 11.5% 23.7%

Other opioids 10 (7) 3.6% 12.1%

Home-made stimulants 41 (28) 20.9% 35.3%

Amphetamine/methamphetamine 30 (20) 14.4% 27.4%

Cocaine/crack 4 (3) 1.0% 7.0%

Antihistamines 1 (1) .1% 4.7%

Bio-amphetamine/bath salts 3 (2) .6% 6.1%

MDMA 1 (1) .1% 4.7%

Unknown substance 3 (2) .6% 6.1%

Did you share injection equipment with others, last month

Yes 23 (15) 10.4% 22.2%

No 125 (84) 77.0% 89.0%

Do not know/do not remember 1 (1) .1% 4.7%

Age of first injection use 18.49 19.91 19.2 (4.4) 18 (13–37)

Years of regular injection use 12.89 16.08 14.5 (9.9) 14.0 (0.3–40)

Number of injections, last month 12.33 16.10 14.2 (11.7) 10 (1–60)

Total number of people drugs used with, last monthb 4.45 6.49 5.5 (6.3) 3 (0–40)

Number of people injection instruments shared with, last month 2.79 4.17 3.5 (1.6) 3 (1–7)

Overdose experience, lifetime, any drug 83 (56) 47.6% 63.6%

Number of overdose episodes, lifetime 2.27 4.92 3.6 (6.0) 2 (1–50)

Where did you get syringes from, last month

Pharmacy only 127 (85) 78.5% 90.1%

Friends only 4 (3) 1.0% 7.0%

Pharmacy and friends 18 (12) 7.7% 18.4%

Ever used NSP services

Never 126 (85) 77.8% 89.6%

Used earlier, more than 6months ago 23 (15) 10.4% 22.2%
aSum exceeds 100% due to multi-drug use
bDrug use in a group, does not necessarily implies sharing of equipment
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Perceived acceptability of syringe vending machines
All but one participant agreed that PWID would benefit
from SVM and 145 (97%) said they would personally use
SVM. When asked about the major reasons why they
would use SVM, those who were willing to use machines
most often named free of charge needle/syringes and
other supplies (n = 61; 42%), no need to deal with pharma-
cies (n = 61; 42%), 24/7 working regime (n = 28; 19%), no
need to wait in a line at a pharmacy counter (n = 15; 10%),
and availability of HIV self-test kits (n = 14; 10%). Out of
four respondents who indicated they would not utilize
SVM, three explained that it was due to stigma (do not
want to be seen using “drug addicts’ machine”) and one
said he did not need it (see Table 2 for details). An over-
whelming majority (n = 134; 90%) stated that they would
use HIV self-tests if they were available from vending ma-
chines. Importantly, 84% (n = 38) of the 45 respondents
who have never been tested for HIV said they would do
testing if HIV self-tests were dispensed by SVM.

Items to be distributed from SVM
The questionnaire included a predefined list of health care
products that could be vended by SVM, such as naloxone,
pregnancy tests, and condoms. In addition, participants
had an option to add other (not included in the list) items
to the wish list. Table 3 presents the results and frequen-
cies of respondent acceptability of these items. Standard
items (such as needles and syringes, cotton and sterile
water) received the highest endorsement. Notably, the ma-
jority (n = 83, 56%) supported inclusion of oral HIV
self-test kits and almost half (n = 69, 46%) agreed that
SVMs should distribute naloxone ampules as well.
The vast majority (n = 140; 93%) agreed that adding in-

jection supplies and other hygienic/health products that
would be utilized by the general population (for example
condoms, hygienic tampons, nicotine patches) and
would be available for purchase at a reasonable price
from SVM could increase the acceptance of vending ma-
chines by local communities and neighborhoods.

SVM access means and location
When asked about their preferences regarding the possible
means to access SVM, 79% claimed the preference for a
multi-use permanent plastic card (to be received at a fixed
NSP site and to allow free access to SVM products), 11%
stated they would prefer paying a reasonable price at the
SVM (to avoid having to get in contact with a fixed harm
reduction site to get access), and 9% stated they would pre-
fer receiving single-use coupons for free products from
their friends/peers who are in contact with fixed NSP.
The questionnaire included a list of possible specific loca-

tions to install SVMs (such as metro or bus stations, near
pharmacies or markets), as well as a few descriptive charac-
teristics about the locations to be considered (for example

central streets, parks and others). Participants could also
suggest new characteristics of preferred locations that were
not in the predefined list. There was a diversity of opinions
regarding possible locations for SVM. Locating SVM near
metro stations received the highest endorsement (38%) and
was followed by “near a residential building” (11%), “near a
pharmacy”(10%), and “near a supermarket”(10%). Fifteen
percent stated that SVMs should be installed on the
sidewalks of central streets, but 11% voted for quiet,
non-central, and non-crowded locations.
Because the overwhelming majority of respondents re-

ported willingness to accept and use syringe vending
machines, we did not perform a bivariate regression ana-
lysis for variables in the “SVM acceptability” domain as
we originally had planned. Finally, there were no mean-
ingful differences between weighted estimates and the
sample raw estimates.

Discussion
This study assessed the perceived acceptability of and will-
ingness to use SVM among PWID in Tbilisi who were not
in contact with harm reduction or substance use-related
treatment services. The perceived acceptability of the
novel syringe delivery model was extremely high. The
most endorsed reasons provided by participants for poten-
tially using SVM were free access to injection equipment
and confidentiality. Other reasons included having un-
interrupted access to injection instruments, fast service
(no waiting in a queue in a pharmacy), and access to HIV
self-testing kits.
The majority of participants in the sample were at very

high risk for HIV, being poly-drug users, injecting in
groups, and reporting recent sharing of injection instru-
ments with others. The majority (85%) reported never
having been in contact with a harm reduction program.
In fact, the prevalence of injection risk behavior in this
sample was notably higher than the prevalence reported
by other authors in Georgian NSP clients and
non-clients [7, 39], potentially due to their lack of con-
tact with harm reduction or treatment facilities and low
knowledge of harm reduction practices. Available studies
have suggested that SVMs have the capacity to attract
hard-to-reach and high-risk PWIDs [26, 30] and those
who have never been in substance use-related treatment
[40]. If SVMs in Georgia are able to attract PWID like
those in this study sample, they could, at a minimum,
substantially expand access to sterile equipment for
wider groups of very high-risk drug users, but also could
facilitate linkage to prevention and treatment services,
offering substantial public health benefits. Like NSP,
SVM could facilitate the linkage with substance
use-related and general health services [15, 41]. Import-
antly, almost 80% of those who confirmed they would be
willing to use SVM claimed that they would prefer to
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Table 2 Perceived acceptability of and willingness to use syringe vending machines (N = 149)

Variable N (%) 95% CI

Lower Upper

Do you believe SVMs will be beneficial for PWID?

Yes 148 (99) 95.3% 99.9%

No 1 (1) .1% 4.7%

Will you personally use SVM?

Yes 145 (97) 93.0% 99.0%

No 4 (3) 1.0% 7.0%

Reasons for using SVMa

No need to interact with pharmacy 61 (41) 33.3% 49.1%

Free of charge injection instruments 61 (41) 33.3% 49.1%

Accessible 24/7 28 (19) 13.2% 26.0%

Guaranteed confidentiality 15 (10) 6.1% 16.1%

Quick service, no need to wait in line (in pharmacy) 15 (10) 6.1% 16.1%

HIV and HCV self-tests 14 (9) 5.6% 15.3%

If injection instruments will be of high quality 7 (5) 2.2% 9.6%

If SVM will be conveniently located (in close proximity to me) 5 (3) 1.4% 7.9%

Contains all you need for injection 4 (3) 1.0% 7.0%

Because it will distribute naloxone 2 (1) .3% 5.3%

You cannot buy some items in pharmacies due to fear of police 2 (1) .3% 5.3%

Impossible to get everything you need in the pharmacy 1 (1) .1% 4.7%

No need to interact with fixed NSP 1 (1) .1% 4.7%

Do not know 1 (1) .1% 4.7%

Will you perform HIV testing given self-test kits available from SVM?

Yes 134 (90) 83.9% 93.9%

No 11 (7) 4.1% 12.9%

Prefer to do on-site testing 0 (0) 0% 0%

Not interested in testing at all 4 (3) 1.0% 7.0%

Will provision of general health consumables make SVMs more
acceptable for general public?

Definitely Yes 108 (72) 64.7% 79.1%

Probably Yes 32 (21) 15.6% 28.9%

Probably No 6 (4) 1.8% 8.7%

Definitely No 1 (1) .1% 4.7%

Refuse to answer 0 (0) 0% 0%

Do not know 2 (1) .3% 5.3%

Should SVM distribute kits for money?

No 55 (37) 29.5% 45.0%

Yes, for less than it would cost to buy from pharmacy 75 (50) 42.3% 58.4%

Yes, for the same price as it would cost in pharmacy 16 (11) 6.6% 16.9%

Yes, for more than it would cost to buy from pharmacy 1 (1) .1% 4.7%

Refuse to answer 0 (0) 0% 0%

Do not know 2 (1) .3% 5.3%

Which of the following SVM access means do you prefer?

Money 17 (11) 7.2% 17.7%
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Table 2 Perceived acceptability of and willingness to use syringe vending machines (N = 149) (Continued)

Variable N (%) 95% CI

Lower Upper

Multi-use permanent plastic card 117 (79) 71.1% 84.4%

Single-use coupon 14 (9) 5.6% 15.3%

Refuse to answer 1 (1) .1% 4.7%
aSum exceeds 100% due to multiple response options

Table 3 Injection equipment, other health products, and related items to be distributed via vending machines—participants’ wish
list (N = 149)

Item N (%) 95% CI

Lower Upper

Needles and syringes 148 (99) 95.3% 99.9%

Cotton 89 (60) 51.6% 67.4%

Sterile water 88 (59) 50.9% 66.7%

Oral HIV self-test kit 83 (56) 47.6% 63.6%

Alcohol swab 82 (55) 46.9% 62.9%

Naloxone 69 (46) 38.4% 54.4%

Small glass vial 50 (34) 26.4% 41.6%

HCV self-test kit (if becomes available) 49 (33) 25.7% 40.9%

Male condom 47 (32) 24.5% 39.5%

Tourniquet 44 (30) 22.7% 37.4%

Scalp vein (butterfly) set 37 (25) 18.5% 32.5%

Contact information of available services 30 (20) 14.4% 27.4%

Risk reduction information and education materials 25 (17) 11.5% 23.7%

Filters 22 (15) 9.9% 21.5%

Cooking spoon 20 (13) 8.8% 20.0%

Female condom 18 (12) 7.7% 18.4%

Lemon acid1 16 (11) 6.6% 16.9%

Roller-bandage* 16 (11) 6.6% 16.9%

Medical plaster* 10 (7) 3.6% 12.1%

Pregnancy test kit 12 (8) 4.6% 13.7%

Iodine* 8 (5) 2.7% 10.4%

Hand napkins (wet)* 7 (5) 2.2% 9.6%

Antihistamine medicine*,2 7 (5) 2.2% 9.6%

Hand napkins (dry)* 6 (4) 1.8% 8.7%

Drug testing kit* 5 (3) 1.4% 7.9%

Surgical spirit* 4 (3) 1.0% 7.0%

Pain killer pills* 3 (2) .6% 6.1%

Solid fuel tablets*,3 2 (1) .3% 5.3%

Other*,4 7 – –

*Items were not in a predefined list, but were added/proposed by participants
1To be added to low quality heroin
2Often mixed with opioids to increase the potency and prolong the effect
3Used to hit up heroin solution; also used at the final stage when preparing home-made stimulants or opioids to hit up drug solution; candle often used for
similar purposes
4Items that received lowest endorsement (named only once) such as lighter, candle, urine testing kit and so on
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receive a multi-use plastic card to have permanent ac-
cess to machines. This suggests that they might be will-
ing to get in contact with a fixed NSP through which
SVM plastic cards would be distributed.
Eight out of ten participants who have never been tested

for HIV stated that they would take an HIV test if self-test
kits were available through vending machines. A number
of countries have already started implementing HIV
self-testing or included it in their strategic plans or policy
frameworks [44]. In Georgia the significant gap in HIV
case detection (only 48% of the estimated number of
people living with HIV is aware of their status) [45]
prompted the government to acknowledge the need for
engaging out-of-service PWID (testing, early diagnosis, in-
clusion in treatment) as a critical priority for the HIV na-
tional response. SVMs and HIV self-testing are both
included in the HIV/AIDS National Strategic Plan 2019–
2022 as innovative and potentially beneficial approaches
for the country [45]. There is a growing volume of re-
search assessing the feasibility, acceptability, and accuracy
of HIV self-tests. This research has suggested that
self-testing is a reliable and convenient form of testing for
many individuals and groups who may not test otherwise,
including key affected populations [46–49]. Self-testing is
highly acceptable among various users in different settings
[44, 50–55] and increases access to and the uptake and
frequency of HIV testing [56–58]. In addition, feasibility
and acceptability studies suggest that providing HIV
self-testing kits through vending machines has the poten-
tial to improve testing rates in key risk groups [42, 43].
However, there are concerns regarding the further con-
firmatory HIV testing and linkage to care [44, 59]. We cer-
tainly acknowledge that there is a need for research,
including in Georgia, to assess strategies that would en-
sure that self-testing leads to more people knowing their
HIV status and more HIV-positive individuals linked to
treatment and care. There has been promising research
showing that self-testing could facilitate HIV case-finding
in some settings [60] and post-test linkage to care using
community-based proactive interventions [61].
As expected, the majority of participants were willing

to receive from vending machines a relatively standard
set of items used for drug preparation and injection—
needles and syringes, cotton, sterile water, and alcohol
swabs. There also were high rates of endorsement for
HIV and HCV (if/when available) self-test kits, as well as
for naloxone. In addition, participants indicated moderate
endorsement of female condoms and pregnancy kits and
proposed to include some new (not in a predefined list)
items, such as drug-testing kits. These results suggest
potential broader utility of vending machines and the need
to experiment with distribution of a wider variety of con-
sumables and health products beyond the relatively narrow,
traditional set of items that are usually vended from SVMs.

As expected, the vast majority of our sample had
obtained needles and syringes in pharmacies. This finding
is similar to findings from other PWID-focused studies in
Georgia [22]. Needles, syringes, and other injection para-
phernalia are available via unrestricted sale through phar-
macies, some of which provide 24/7 service to customers.
However, strict drug-related legislation, police harassment,
and severe social stigma associated with drug use repre-
sent major barriers to PWID obtaining syringes in
pharmacies (and, in some cases, to using prevention and
treatment services as well) [9]. In many cases, female part-
ners of drug users are tasked to show up at pharmacies to
buy injection supplies for their drug-using male partners
[62, 63]. Not surprisingly, the overwhelming majority of
respondents in this study ranked confidentiality (no need
to deal with pharmacies), as a principal advantage to using
SVM. Similar to our findings, a number of other authors
have found confidentiality and stigma-free access to sterile
equipment to be important factors in attracting PWID to
syringe distribution modalities [26, 30].
We had only one female and a very few young (18–25

years of age) respondents in the sample. Although we
invited a female seed as initial recruiter to the study and
hoped she would recruit other female PWID, she did not
recruit any participants. The lack of drug-using women
and young people in contact with substance use-related
services and their extremely low representation in
PWID-focused studies reflect a common trend in Geor-
gian drug-related service delivery and research setting.
Females and young drug users represent a tiny fraction
(1–5%) of clients in harm reduction and substance
use-related treatment services in the country [8, 64].
Previous research has shown that social and cultural
stigmatization and lack of services shape the help-seeking
behavior of these populations [65, 66]. Research in other
settings suggests that compared to traditional NSP, SVMs
are more likely to attract younger PWID, female PWID, as
well as others who are not likely to be in treatment [27,
28, 30]. Given this potential for attracting hard-to-reach
sub-groups of PWID, implementation of SVM in Georgia
could offer a breakthrough to harm reduction efforts
across the country.
Given the issues of stigmatization and need for confi-

dentiality in Georgia and other legally and socio-culturally
constrained settings, SVM implementation needs to ad-
dress a number of environmental challenges and employ
risk minimization strategies. There was little agreement
among respondents on the locations for installing SVMs.
Interestingly, major concerns were related to possible
resistance from residents and the general public, and there
was less fear regarding police harassment since many
believed that “police know all drug users anyway”. Most
arguments for or against any specific locations were
driven by participants’ willingness to make the process
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either less visible for outsiders (quiet, distant locations) or
to employ approaches that would reduce the possibility of
labelling the SVM as a vending machine for PWID. One
such approach to mitigating stigma was our suggestion to
have SVMs distributing simple health products for the
general population. This suggestion received approval
from the vast majority of respondents in our sample. We
acknowledge that at this stage, it is difficult to propose any
strategy that would assure acceptance of SVMs by the
general public or different groups of PWID. Having SVMs
distributing general health products is just one possible
means to counter potential risks. Further research will
illuminate more about these and other challenges as we
implement the first two SVMs, planned within our
ongoing SVM trial.

Limitations
The sample was small and not randomly selected, partici-
pants were almost exclusively men, and we had very low
representation of young PWID. This limits our ability to
apply our findings to the entire out-of-service PWID popu-
lation in Tbilisi. General concern related to recall bias
might be applicable to the current study as well. The au-
thors do not exclude the possibility of social desirability bias
while reporting needle and syringe sharing. However, we
believe that its effect, if any, was minimal in this sample.
Respondents were service-naïve, interviewers were un-
known to them, and there were fewer expectations of being
in future contact with interviewers. In addition, it is unlikely
that respondents had common understanding of what
might be considered as a “correct” or “good” response to
the question of sharing. Notably, the prevalence of reported
sharing in our sample was the highest prevalence of sharing
across any recent published reports for Georgia, and thus,
the number does not seem to be underreported.
Results of the weighted analysis did not differ mean-

ingfully from the raw estimates. RDS weights correct for
differences in respondent network size (also referred to
as “degree”) and transition probabilities across groups
(i.e., the probability that a person will differentially re-
cruit from groups with characteristics different from
one’s own, during recruitment, allowing for unbiased
population prevalence estimates) [67]. The goal of the
RDS method is the same as that of other probability
sampling methods: to make adjustments to raw esti-
mates derived from the recruited sample that account
for sampling bias (i.e., each member of the group having
a different probability of being included in the sample)
in order to make inferences about the population from
which the sample was drawn [67]. The primary purpose
of employing RDS was to reach hidden groups of PWID
who were not utilizing services. Characteristics of the
study participants and patterns of drug use-related be-
haviors suggest that we accomplished this goal;

participants were primarily very high-risk PWID who
had never been in contact with any services. Limitations
notwithstanding, characteristics of the sample and atti-
tudes about preferences for SVM provide valuable input
into the principal questions posed by the study.
Of note, following the completion of interviews, 28 re-

spondents from our sample did first-ever HIV/HCV test-
ing at the site; 11 were HCV+, and 8 were linked to and
started on HCV treatment with direct-acting antivirals.
(Note: biological testing was not part of the study and was
offered routinely to study participants as a standard care
at the NSP site that hosted the fieldwork for the survey.)

Conclusions
Acceptability of SVM was extremely high, with the most
highly endorsed features being uninterrupted free access
to sterile injection equipment and privacy and anonym-
ity. In addition, acceptability of self-testing HIV kits was
also high, including among PWID who have never been
tested for HIV. Results of this study suggest that intro-
ducing SVM in Georgia holds the potential to deliver
significant public health benefits through attracting
hard-to-reach PWID, reducing unsafe injection behavior,
and facilitating HIV testing and linkage to care.
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