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have PWID populations of 1 million or more [2]. Injecting 
is almost certainly the most dangerous route of psychoac-
tive drug administration. Compared to non-injecting routes 
of administration, injecting greatly increases the likelihood 
of HIV and hepatitis C (HCV) transmission [3, 4], is more 
likely to rapidly lead to drug dependence [5], and is more 
likely to lead to fatal drug overdose [6]. Injecting may be 
a particularly dangerous route of drug administration in 
settings where there are: (1) a scarcity of sterile injecting 
equipment and high prevalence of blood-borne viruses, (2) 
lack of large-scale evidence-based treatment programs for 
the drugs being injected, and (3) particularly potent drugs, 
such as fentanyl, that create a high likelihood of overdose.

Once injecting has become well established as a route 
of drug administration in a local area, it is extremely dif-
ficult to reverse. New injectors are continuously recruited 
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into injecting drug use, typically from persons using drugs 
through non-injecting routes of administration. Recruitment 
is typically done by current injectors [7, 8].

Despite the great increases in individual and societal 
harms associated with transitions from non-injecting to 
injecting drug use, there has been very little development 
of public health interventions to prevent or reverse these 
transitions. “Scare/fear arousal” programs and incarcera-
tion of persons who use drugs have not been effective [9, 
10]. Treatment programs for substance use disorder (SUD) 
clearly have considerable potential for reducing transitions 
to injecting but in many areas of the world, treatment pro-
grams for non-injecting users are limited [11], and the pro-
grams usually emphasize abstinence which may not be a 
goal of persons who are at risk for transitioning to injecting.

We report here on two community-based studies of the 
Avoid the Needle (AtN) intervention, which was developed 
to reduce the likelihood that persons currently using drugs 
through non-injecting routes of administration would transi-
tion to injecting. The intervention addresses both initial tran-
sitions to injecting, and return (relapse) to injecting among 
persons who had injected in the past and then changed to 
non-injecting routes of drug administration.

Intervention

“Avoid the Needle” (AtN) was adapted from the “Heroin 
Sniffer” project [12, 13], first developed in the 1990s with 
the purpose of reducing the likelihood that persons currently 
using heroin intranasally would initiate injection drug use. 
The Heroin Sniffer project was tested in a randomized con-
trolled trial with individuals reporting any injecting drug 
use during the 8-month follow-up as the primary outcome. 
Injecting in the experimental group was lower than in the 
control group (adjusted odds ratio (aOR): 0.51, 95% CI: 
0.27, 0.99). The Heroin Sniffer Project was included in the 
HIV/AIDS Prevention Program Archive compendium of 
effective HIV prevention interventions [14].

As with the original Heroin Sniffer intervention, the AtN 
intervention is based in social cognitive theory [15, 16], 
cognitive behavioral skills building, and motivational inter-
viewing [17, 18] to enhance the participant’s own motiva-
tions and actions to not inject drugs. It was administered by 
masters or bachelor’s level counselors. The primary adap-
tation from Heroin sniffer to AtN was changing from four 
small group sessions to two one-on-one sessions. A second-
ary adaptation was to include non-injecting use of a wider 
variety of non-injected drugs that could be injected, such 
as fentanyl, cocaine, opioid analgesics, amphetamine, and 
methamphetamine. A third adaptation was to change the eli-
gibility requirements for “former injectors” to have at least 
6 months of non-injecting drug use since their last injection 

rather than only 2 months. Topics covered in the sessions 
included reviewing the personal history of drug use, dis-
cussing reasons for not injecting, awareness of activities 
that promote injecting, particularly interactions with cur-
rent injectors, and skill practice in refusing encouragement 
to inject and offers of assistance with first injections. Short 
“booster sessions” (approximately 20 min) were held with 
participants one month after the initial intervention session 
to review the contents of the initial session and to reinforce 
participants’ motivation to avoid injecting.

The AtN intervention is a strength-based intervention 
in that it focused on the participants’ own motivations and 
skills to avoid injecting and is a harm reduction intervention 
in that the desired outcome was maintaining a safer form of 
drug administration (non-injecting use) rather than achiev-
ing abstinence.

Pilot Testing

Pilot testing of AtN was conducted in Tallinn, Estonia, and 
in New York City (NYC), USA. These sites were selected 
to represent considerable differences in the epidemiology of 
injecting drug use but with well-developed research capa-
bilities. The pilot testing did show low rates of transitions 
from non-injecting to injecting drug use during follow-up—
lower than those observed in the initial randomized clinical 
trial of the Heroin Sniffer project—in both sites [8, 19]. The 
pilot work also raised several implementation issues. First, 
it was difficult to recruit large numbers of non-injectors. The 
substance use treatment programs in the two sites generally 
were not interested in having their clients participating in a 
harm reduction intervention to avoid transitions to inject-
ing drug use, rather they emphasized abstinence as their pri-
mary treatment goal. Criminal justice systems also contain 
many non-injecting users but are also oriented to providing 
services focused on abstinence. Many vocational educa-
tional institutions recognized that their students used drugs 
and were at risk for injecting drug use but did not want to 
publicly acknowledge this situation.

Second, research studies that require time and effort from 
persons who use drugs are generally ethically obligated to 
provide compensation to participants. Former injectors—
persons with histories of injecting but who were not cur-
rently injecting—are eligible to participate in AtN, but there 
is no easy method for distinguishing persons who are cur-
rently injecting from those who were currently using and 
had previously injected but were not currently injecting.

The present study addressed these implementation issues 
by using community-based respondent driven sampling 
(RDS) [20, 21] with cross-recruiting among persons who 
did and did not inject. This eliminated the motivation to 
falsely deny current injecting and increased the likelihood 
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for recruiting non-injectors who had social ties to injectors, 
which would place them at higher risk for transitioning to 
injecting.

Methods

Settings: Tallinn, Estonia (2018-19)

Estonia is a small Baltic country with a population of 
approximately 1.3 million. It was part of the Union of 
Soviet Socialist Republics from until 1990 when it became 
an independent country. Estonia experienced a very large 
epidemic of injecting drug use beginning in the 1990s and a 
very high seroprevalence epidemic of HIV (i.e., greater than 
50% prevalence) among PWID since the 2000s [22]. Heroin 
was originally the dominant drug injected, but was replaced 
by fentanyl in 2004 [23]. The use of fentanyl generated the 
highest fatal drug overdose rates in Europe [24, 25]. The 
fentanyl supply was interrupted in 2017 [26] when a large 
illicit laboratory was shut down, but has since returned. 
Amphetamine is also frequently injected. New injectors 
have exhibited high-risk behavior and considerable HIV 
prevalence [27]. Community Needle and Syringe Programs 
(NSP), methadone maintenance treatment, and naloxone 
distribution programs were operating in Tallinn at the time 
of the study execution. The proportion of PWID receiving 
ART in Tallinn has increased substantially over the years, 
reaching over 70% among HIV-infected PWID [22].

Settings: New York City (2019–2020)

NYC experienced the world’s largest local HIV epidemic 
among PWID, with prevalence reaching 50–60% in the 
early 1980s [28]. By the early 2010s, “combined treatment 
and care” (syringe service programs, medicated assisted 
treatment including methadone and buprenorphine, and 
antiretroviral “treatment as prevention” for HIV seroposi-
tive PWID) had reduced HIV prevalence to less than 10% 
and incidence to less than 1/100 person-years [28].

NYC also experienced the US “opioid epidemic,” and 
in the late 2010s was in the fentanyl phase [29], in which 
illicitly manufactured fentanyl had entered the drug distri-
bution system. Fentanyl was often mixed with both heroin 
and cocaine in NYC [30], and users often did not know 
that fentanyl was being mixed with, or even substituted for, 
the illicit drugs they were purchasing. Fatal drug overdose 
greatly increased during the fentanyl phase [31].

Research Design

The study was designed as two parallel single arm trials of 
the AtN intervention to assess whether it could be scaled 
up through community-based respondent driven sampling 
(RDS). Efficient recruiting of large numbers of non-inject-
ing drug users would be essential for scale-up implemen-
tation of the intervention. The primary endpoint for both 
trials was any illicit drug injection during the 6-month post-
intervention follow-up. Results were compared to illicit 
drug injection in the experimental and control arms of the 
original Heroin Sniffer study.

Subject Recruitment

Respondent driven sampling (RDS) [20, 21] was used to 
recruit participants. Recruitment began with purposive 
selection of “seeds” known to the field teams to represent 
PWUD diverse by age, gender, ethnicity, main type of drug 
used, HIV status, length of drug using career, and main 
mode of drug administration. After study participation, 
subjects were provided coupons for recruiting three (in Tal-
linn) or up to six (in NYC) drug using peers. Coupons were 
uniquely coded to link participants to their survey responses 
and to biological specimens, and for monitoring recruitment 
lineages. Recruited peers had to come to the study site, be 
found eligible, and complete the study procedures for the 
recruiter to receive the secondary incentive. In both sites, 
persons currently injecting drugs (PWID) and persons using 
drugs without injecting (non-injecting drug users, NIDUs) 
were eligible to be recruited by and to recruit either PWID 
or NIDUs. We did not utilize RDS weighting in order to 
facilitate direct comparison of results across the two sites 
and comparison with the original Heroin Sniffer study.

Tallinn

From December 2018 to April 2019 persons currently use 
illicit drugs (other than cannabis) were recruited through 
RDS [20, 21] in Tallinn. The NSP of NGO Convictus (fixed 
site) was the study site, given that: (1) it has established con-
tacts and working experience with PWUD; (2) it provides 
HIV prevention services and is trusted by the PWUD com-
munity; (3) the site leader and staff have a track record of 
conducting research, including participation in international 
research teams, and have undergone extensive training in 
the conduct of scientific research.

New York City

From December 2019 to March 2020, persons who were 
currently using illicit drugs other than marijuana were 
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pandemic restrictions required ceasing recruitment of new 
participants and ending in-person interviewing for current 
participants. This involved contacting participants who had 
appointments for in-person follow-up visits and informing 
them that the study had been halted with uncertainty about 
when it could be restarted. We then adapted the study to 
telephone interviewing, which involved obtaining new con-
sents by telephone and distributing remote payment elec-
tronic debit cards by mail. The development, IRB approval, 
and implementation of these procedures required several 
months. To maintain rapport with subjects on the telephone, 
we shortened the original AtN follow-up survey, focus-
ing transitions to injecting and efforts to avoid COVID-19 
infection.

Honoraria

Tallinn

Participants received a 20-euro grocery store voucher for 
their time and effort in the baseline interview, a 5-euro 
voucher for each new participant they recruited, and a 
20-euro voucher for the follow-up interview.

New York City

Participants were compensated $30 for their time and effort 
in the baseline interview, $30 for time and effort in the inter-
vention, and $5 for each new subject that they recruited for 
the study (all prior to the COVID-19 lockdown). During the 
COVID-19 lockdown, participants were compensated $20 
per telephone interview through electronic transfers to the 
debit cards that had been mailed to them.

Ethical Review

The Tallinn component of the study was approved by the 
Research Ethics Committee (Institutional Review Board) of 
the University of Tartu. The NYC component of the study 
was approved by the Institution Review Board (IRB) of 
New York University (NYU) Langone Medical Center. The 
COVID-19 related modifications in follow-up procedures 
were also approved by the NYU Langone Medical Center 
IRB.

Results

Participants Recruited

Between Sept. 2019 and March 2020, 140 NIDUs from 
the five NYC boroughs were interviewed and received 

recruited through RDS in NYC. The study was located in a 
university building in southern Manhattan.

Eligibility Criteria

Potential participants were eligible for the study if they: 
lived in the region (Tallinn or Harju County in Tallinn, and 
in the metropolitan area in NYC), were at least 18 years 
of age, spoke Estonian or Russian in Tallinn, or English 
in NYC, reported using illicit drugs other than marijuana, 
agreed to provide a blood sample for HIV testing, and were 
able and willing to provide informed consent.

Study Procedures

Written informed consent was obtained followed by an 
interviewer-administered electronic structured survey. The 
survey included demographic characteristics, drug use his-
tory, current (past 6 months) drug use, HIV risk behavior 
and various health topics including drug overdose and psy-
chological distress measured by the Kessler 6 scale [32]. We 
also included questions on whether the participants experi-
enced “injection promoting behaviors”. These are behaviors 
that are likely increase the probability that a person using 
drugs might transition to injecting, and included (1) observ-
ing others inject, (2) hearing others talk positively about 
injecting, and (3) being helped with injecting.

HIV and HCV counseling were conducted, and a blood 
sample was collected for HIV and HCV testing, commer-
cially available tests (ADVIA Centaur CHIV Ag/Ab Combo 
[SIEMENS]) in Tallinn. HIV testing was conducted at the 
New York City Department of Health laboratory using a 
commercial, enzyme-linked, immunosorbent assays (EIA) 
test with Western blot confirmation (BioRad Genetic Sys-
tems HIV-1–2 + 0 EIA and HIV-1 Western Blot, BioRad 
Laboratories, Hercules, CA). HCV testing was also con-
ducted at the New York City Department of Health labora-
tory using the Abbott HCV enzyme immunoassay (EIA) 2.0 
test.in NYC.

The first AtN intervention session was conducted imme-
diately after the baseline data collection. Appointments 
were then made for a second intervention booster session at 
one month and a follow-up interview at 6 months. Follow-
up information, including address, phone number and the 
name and contact information for another person who was 
likely to know how to contact the participant was collected.

COVID-19 Changes in Study Procedures in New York

The AtN field trial coincided with the first year of the 
COVID-19 pandemic behavioral restrictions that occurred in 
NYC beginning in March 2020. In March 2020 COVID-19 
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the participants followed versus participants lost to follow-
up. Tests for equality of proportions and means show that 
the baseline and follow-up samples of the NYC sample 
remain proportionate for most of the baseline demographics, 
drug use behaviors, HIV/HCV infection, and other behav-
ioral measures despite the reduced sample size. The sub-
jects who received follow-up in NYC were more likely to 
be female (Chi-square test = 8.4, p = 0.004), and had greater 
housing stability (Fisher’s exact test: p < 0.001). Since we 
found a much higher follow-up retention rate among those 
who were stably housed (84%, as compared to 59% in the 
total sample), further analysis was conducted to compare 
the subsample of the 43 participants who had stable housing 
at baseline and were followed with the 8 respondents who 
had stable housing at baseline and were not followed. There 
was no significant difference between these two groups who 
were stably housed at baseline.

Exposure to Injection Promoting Behaviors and 
Injecting Status During Follow-up

Table 3 presents information on exposure to “injection pro-
moting behaviors” and transitions to injecting among respon-
dents during the 6 months prior to baseline and during the 
6-month follow-up period in Tallinn and the 6-to-9-month 
follow-up period in NYC. Large percentages of respondents 
reported exposure to injection promoting behaviors in the 6 
months prior to the baseline interview—63% in NYC and 
100% in Tallinn. This fell to 28% exposed to injection pro-
moting behaviors during follow-up in Tallinn. (Questions 
on exposure to injecting promoting behaviors during follow 
were not asked in NYC due to the need to reduce the length 
of the interview; see Methods)

One of the 18 participants with follow-up data in Tallinn 
reported injecting drugs during the follow-up period. This 
participant was a former injector. None of the 83 subjects in 
NYC reported injecting during the follow-up period.

Changes in Drug Use During Follow-up

Figure 1 presents alluvial plots illustrating changes in the 
frequencies of respondents’ use of their main drugs from 
baseline to follow-up. Drugs were classified into “read-
ily injectable” (heroin, cocaine, speedball, crack, fentanyl, 
amphetamine, and opioid analgesics) versus “other” to 
focus on possible transitions to injecting. Use of a readily 
injectable drug as primary drug was considered to increase 
the likelihood of a transition to injecting.

In NYC, 55 (66%) continued using a readily injectable 
drug as their main drug, 14 (17%) changed to a drug that 
was not readily injectable, 12 (14%) ceased drug use, and 
only 1 (1%) changed from other to readily injectable drugs 

the AtN intervention. Between June 2020 and December 
2020, we were able to recontact and interview 83 NIDUs 
for the follow-up interview. Many of the NYC participants 
appeared to have changed addresses and/or not been able to 
maintain their cell phones. The Estonia sample consisted of 
19 NIDUs who received their baseline interviews and the 
AtN intervention between December 2018 to April 2019. 
The follow-up interviews (N = 18) were conducted between 
June 2019 and January 2020, with only one subject lost to 
follow-up.

Demographics and Drug Use Behaviors

Participant demographics and drug use behaviors are pre-
sented in Table 1. There are clear differences in demograph-
ics and drug use. Participants in NYC were older and had 
been using drugs for longer periods of time. The racial/eth-
nic composition of the samples reflected the two different 
settings, although in both sites a majority of the participants 
belonged to minority groups within the cities: Blacks and 
Hispanics in NYC and ethnic Russians in Tallinn. A much 
larger percentage reported government benefits as their main 
source of income in NYC. The NYC sample and Tallinn 
sample had similar percentages of participants (36% and 
37%, respectively) reporting secure housing, but the NYC 
participants were more likely to dwell in publicly supported 
housing including shelters and welfare residences, whereas 
the Tallinn participants featured a high proportion of being 
housed with daily room rentals. A much larger percentage 
were HIV seropositive in Tallinn (32%) than in NYC (7%).

There were differences and similarities in drug use across 
the two sites. More than half (54%) of NYC participants 
reported heroin being their main drug, compared to 0% in 
the Tallinn sample. In the Tallinn sample, 42% reported 
amphetamine as their main drug, versus 0% in the NYC 
sample. The Tallinn sample also reported less frequent use 
of their main drugs, with 63% of the participants reported 
using once a week or less compared to 21% in the NYC 
sample.

In both sites, approximately half of the respondents were 
former and half never injectors. The percentages using 
readily injectable drugs (heroin, cocaine, fentanyl, amphet-
amine, and opioid analgesics) were very high in both sites 
(97% in NYC and 100% in Tallinn) (Table 1).

Retained Versus Lost to Follow-Up Comparisons for 
New York City Participants

As noted above, follow-up data were obtained from 18/19 
(94%) participants from Tallinn. Because of the COVID-19 
“lockdown” in March 2020, follow-up data were obtained 
from 83 to 140 in NYC. Table 2 presents a comparison of 
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Variable New York 
City

N = 140

Tallinn, 
Estonia
N = 19

Demographics
Biological sex (%)
 Males 111 (79%) 14 (74%)
 Female 29 (21%) 5 (26%)
Mean Age (SD, range) 55 (9, 

24–77)
32 (9, 
19–50)

Race or ethnicity (%)
 Non-Hispanic Black 97 (69%)
 Non-Hispanic White 10 (7%)
 Hispanic 24 (17%)
 Mixed/Other race 9 (6%)
 Russian 16 (84%)
 Estonian 3 (16%)
Education (%)
 No 43 (31%) 7 (37%)
 Have High school diploma or GED 97 (69%) 12 (63%)
Main source of income in last 6 months (%)
 Regular job/employed with a regular salary 12 (9%) 6 (32%)
 Spouse, partner, friend, or relative’s income/Other income 6 (4%) 0 (0%)
 Temporary work, including legal odd jobs, off-books, etc. 16 (11%) 6 (32%)
 Legal self-employment, including bottle deposits 5 (4%) 5 (26%)
 Savings 0 (0%) 2 (11%)
 Welfare, disability, Supplemental Security Income (SS) 101 (72%) 0 (0%)
Housing status in last 6 months (%)
 Their own (or partner’s) house, flat, apartment 51 (36%) 7 (37%)
 Room rented on daily basis (hotel, rooming house) 13 (9%) 5 (26%)
 Someone else’s (parents, relatives, friends) residence 36 (26%) 5 (26%)
 Public housing (shelter, welfare residence)/Other housing 35 (25%) 1 (5%)
 No fixed address (in the street, park) 3 (2%) 0 (0%)
 Incarcerated (prison, house arrest) 2 (1%) 1 (5%)
Drug use history
Mean age of first drug use (SD, range) 19 (6, 

10–49)
17 (3, 
9–23)

Injecting history (%)
 Never injected 83 (59%) 9 (47%)
 Former injectors 57 (41%) 10 (53%)
Last time injected drugs among former injectors (%)
 More than 6 months ago to 12 months ago 3 (2%) 6 (60%)
 More than 1 year ago to 5 years ago 15 (11%) 3 (30%)
 More than 5 years ago to 10 years ago 8 (6%) 1 (10%)
 More than 10 years ago 31 (22%) 0 (%)
Median number of injectors in the social networks (IQR) 4 (9) 5 (8.5)
Main drug1 (%)
 Heroin 76 (54%) 0 (0%)
 Cocaine/crack 42 (30%) 6 (32%)
 Speedball 0 (0%) 0 (0%)
 Fentanyl 0 (0%) 1 (5%)
 Amphetamine 0 (0%) 8 (42%)
 Opiate analgesics 4 (3%) 1 (5%)
 Other drugs 18 (13%) 3 (16%)

Table 1 Baseline demographics and drug use related behaviors among non-injection drug use participants in New York City, USA and Tallinn, 
Estonia
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of use of readily injectable drugs. Figure 2 presents alluvial 
plots of the frequencies of use of readily injectable drugs for 
respondents who reported use of readily injectable drugs as 
their primary drug at baseline. There were 68 such respon-
dents in NYC; 38 (56%) reported declines in frequency, 
including 20 (29%) who ceased using readily injectables, 
22 (32%) reported using at the same frequency, and 8 (12%) 
who reported an increased frequency of use. In Tallinn, 15 
respondents reported using readily injectables as their pri-
mary drug at baseline. Of these, 9 (60%) reported reduced 
frequency of use, including 6 (40%) who reported ceasing 

(p < 0.001 by McNemar’s test). In Tallinn, 9 (50%) persons 
continued using readily injectable drugs, 6 (33%) partici-
pants changed from readily injectable drugs to ceasing drug 
use, and only 1 (6%) changed from other to readily inject-
able drugs (p = 0.13 by McNemar’s test).

Overall, the use of readily injectable drugs as one’s main 
drug fell in both sites, from 98 to 67% (p < 0.001 by McNe-
mar’s test) in New York City and from 83 to 56% (p = 0.13 
by McNemar’s test) in Tallinn.

In addition to changes between readily injectable and other 
drugs, participants also reported changes in their frequency 

Variable New York 
City

N = 140

Tallinn, 
Estonia
N = 19

Non-injecting frequency of using main drugs (%)
 Once a week or less 30 (21%) 12 (63%)
 Several times per week 55 (39%) 2 (11%)
 Daily or more frequently 55 (39%) 5 (26%)
Current non-injecting use of readily injectable drugs2 (%)
 Not using 4 (3%) 0 (0%)
 Currently using 136 (97%) 19 (100%)
Sexual behaviors
Sexual orientation (%)
 Heterosexual or straight 128 (91%) 19 (100%)
 Homosexual or bisexual 12 (9%) 0 (0%)
Number of people they had intercourse in last 6 months (%)
 0 44 (31%) 3 (16%)
 1 69 (49%) 10 (53%)
 > 1 27 (19%) 6 (32%)
Condom use frequency in last month among the sexually active (%)
 Not always 58 (60%) 14 (88%)
 Always 38 (40%) 2 (12%)
Mental health
Kessler Psychological distress (%)
 Moderate 110 (79%) 10 (53%)
 Serious 30 (21%) 9 (47%)
Substance use disorder (%)
 Moderate 39 (28%) 7 (37%)
 Severe 101 (72%) 12 (63%)
HIV/HCV
HIV test result3 (%)
 Negative 129 (95%) 13 (68%)
 Positive 7 (5%) 6 (32%)
HCV test result3 (%)
 Negative 108 (80%) 11 (58%)
 Positive 27 (20%) 8 (42%)
1 Main drug is defined as participants’ self-reported most important drug in the past six months. Other drugs that subjects used mainly include 
marijuana, sedatives/benzos, synthetic cannabinoids (“K2”), street methadone, and alcohol in New York City, and sedatives/benzos and ecstasy 
in Tallinn
2 Readily injectable drug is defined as using heroin, cocaine, speedball, crack, fentanyl, amphetamine, and opiate analgesics in the past 30 days
3 Data for HIV blood test results were not successfully collected due to collapsed veins for 4 subjects at New York City (N = 136). And data for 
HCV blood test results were not successfully collected due to collapsed veins for 5 subjects at New York City (N = 135)

Table 1 (continued) 
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Variable Non-injectors at 
baseline
N = 140

Lost to 
follow-up,
N = 57

AtN 
Follow-up,
N = 83

Test 
Statistic

p-value

Demographic
Sex1 8.4 0.004
 Male 52 (91%) 59 (71%)
 Female 5 (9%) 24 (29%)
Mean age (SD)2 54 (9) 56 (9) 1.4 0.17
Race or ethnicity3 - 0.29
 Non-Hispanic Black 35 (61%) 62 (75%)
 Non-Hispanic White 4 (7%) 6 (7%)
 Hispanic 14 (25%) 10 (12%)
 Mixed/Other 4 (7%) 5 (6%)
Education1 0.9 0.35
 No 20 (35%) 23 (28%)
 Have High school diploma or GED 37 (65%) 60 (72%)
Main source of income in last 6 months3 - 0.58
 Regular job/employed with a regular salary 4 (7%) 8 (10%)
 Spouse, partner, friend, or relative’s income/Other income 1 (2%) 5 (6%)
 Temporary work, including legal odd jobs, off-books, etc. 8 (14%) 8 (10%)
 Legal self-employment, including bottle deposits 3 (5%) 2 (2%)
 Savings 0 (0%) 0 (0%)
 Welfare, disability, Supplemental Security Income (SS) 41 (72%) 60 (72%)
Housing status in last 6 months3 - < 0.001
 Their own (or partner’s) house, flat, apartment 8 (14%) 43 (52%)
 Room rented on daily basis (hotel, rooming house) 4 (7%) 9 (11%)
 Someone else’s (parents, relatives, friends) residence 19 (33%) 17 (20%)
 Public housing (shelter, welfare residence)/Other housing 22 (39%) 13 (16%)
 No fixed address (in the street, park) 3 (5%) 0 (0%)
 Incarcerated (prison, house arrest) 1 (2%) 1 (1%)
Drug use status
Injecting Status1 0.1 0.78
 Never injected 33 (58%) 50 (60%)
 Former injectors 24 (42%) 33 (40%)
Last time injected drugs (Former injectors only)4 3.8 0.052
 More than 6 months ago to 12 months ago 3 (5%) 0 (0%)
 More than 1 year ago to 5 years ago 7 (12%) 8 (10%)
 More than 5 years ago to 10 years ago 4 (7%) 4 (5%)
 More than 10 years ago 10 (18%) 21 (25%)
Current non-injecting use of readily injectable drugs3 - > 0.99
 No 2 (4%) 2 (2%)
 Yes 55 (96%) 81 (98%)
Non-injecting drug use frequency4 0.002 0.97
 Once a week or less 15 (26%) 15 (18%)
 Several times per week 17 (30%) 38 (46%)
 Daily or more frequently 25 (44%) 30 (36%)
Sexual behaviors
Sexual orientation3 - 0.62
 Heterosexual or straight 54 (95%) 74 (89%)
 Homosexual or bisexual 3 (5%) 9 (11%)

Table 2 Baseline demographics and drug use related behaviors among non-injection drug use participants by followed or lost to contact in New 
York City
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Table 3 Baseline and follow-up exposures to injection-promoting behaviors among NIDU who were followed up in New York City, USA and in 
Tallinn, Estonia

Variable New York City1

N = 83
Tallinn, Estonia

N = 18
Baseline Follow-up Baseline Follow-up Test 

Statistic*
p

Exposed to any promoting behaviors last 6 months2 52 (63%) - 18 (100%) 5 (28%) 10.1 0.001
People talk positively about injection 32 (39%) - 7 (39%) 4 (22%) 0.4 0.51
People injected in front of them 45 (54%) - 11 (61%) 5 (28%) 2.5 0.11
People offered to help injection 14 (17%) - 5 (28%) 3 (17%) 0.2 0.62
Asked injectors about injection last 6 months2 12 (14%) - 3 (17%) 0 (0%) 1.3 0.25
Transitioned to injecting3 - 0 (0%) - 1 (6%) 0.18
*Test statistics for “exposed to any promoting behaviors in last six months” and “asked injectors about injection in last six months” are for Tal-
linn only; the Test for “transitioned to injecting” is compare NYC to Tallinn
1 Follow-up questions on the exposures to injection-promoting behaviors were not collected in the New York City sample due to the interruption 
of the COVID-19 pandemic
2McNemar’s test
3Fisher’s exact test

Variable Non-injectors at 
baseline
N = 140

Lost to 
follow-up,
N = 57

AtN 
Follow-up,
N = 83

Test 
Statistic

p-value

Number of people they had intercourse in last 6 months1 1.0 0.62
 0 16 (28%) 28 (34%)
 1 28 (49%) 41 (49%)
 > 1 13 (23%) 14 (17%)
Condom use frequency among sexually active in last month1 0.3 0.60
 Not always 26 (63%) 32 (58%)
 Always 15 (37%) 23 (42%)
Mental health
Psychological distress (Kessler) at baseline1 0.6 0.45
 Moderate/Minor 43 (75%) 67 (81%)
 Serious 14 (25%) 16 (19%)
Substance use disorder1 0.5 0.47
 Mild/Moderate 14 (25%) 25 (30%)
 Severe 43 (75%) 58 (70%)
HIV/HCV
HIV test result3,5 - 0.24
 Negative 54 (98%) 75 (93%)
 Positive 1 (2%) 6 (7%)
HCV test result3,5 - 0.16
 Negative 40 (74%) 68 (84%)
 Positive 14 (26%) 13 (16%)
SD: Standard deviation. AtN: “Avoid the Needle” intervention. Readily injectable drug is defined as using heroin, cocaine, speedball, crack, 
fentanyl, amphetamine, and opiate analgesics in the past 30 days. Pearson’s Chi-squared test and Fisher’s exact test for comparing proportions,
1 Chi-squared test
2 Wilcoxon rank-sum test (Note: Z score was reported for test statistic)
3 Fisher’s exact test (Note: Test statistics are not applicable)
4Cochran-Armitage trend test
5Data for HIV blood test results were not successfully collected due to collapsed vein for 4 subjects (N = 136); data for HCV blood test results 
were not successfully collected due to collapsed vein for 5 subjects (N = 135)

Table 2 (continued) 
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Fig. 2 An alluvial plot of frequencies of using readily injectable drugs 
for subjects who were using readily injectable drugs as their main drug 
during Avoid-the-Needle follow-up, multisite data from New York 
City, USA (N = 68) and from Tallinn, Estonia (N = 15). Readily inject-

able drugs were defined as using heroin, cocaine, speedball, crack, 
fentanyl, amphetamine, and opiate pills. Cochran–Armitage test for 
the trend: χ2 = 21.3, p < 0.001 for New York City; and χ2 = 3.9, p = 0.048 
for Tallinn

 

Fig. 1 An alluvial plot of the distribution of the primary drug of sub-
jects at baseline and at Avoid-the-Needle follow-up, multisite data 
from New York City, USA (N = 83) and from Tallinn, Estonia (N = 18). 
Readily injectable drugs were defined as using heroin, cocaine, speed-
ball, crack, fentanyl, amphetamine, and opiate pills. Other drugs that 

subjects used include marijuana, alcohol, and sedatives/benzos at New 
York City, and sedatives/benzos and ecstasy at Tallinn. McNemar’s 
test for the proportion of using readily injectable drugs: χ2 = 21.3, 
p < 0.001 for New York City; and χ2 = 2.3, p = 0.13 for Tallinn
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Reductions in the Use of Readily Injectable Drugs

As noted in the introduction, AtN is a harm reduction inter-
vention intended to prevent transitions to a more harmful 
route of drug administration; it is not a substance use treat-
ment intended to reduce drug use or achieve abstinence. 
Nevertheless, we did observe significant reductions in fre-
quencies of the use of readily injectable drugs, including 
ceasing use of readily injectable drugs among 29% of par-
ticipants in NYC and 40% of participants in Tallinn. These 
findings are consistent with the literature on motivational 
interviewing [33, 34] and brief interventions [35, 36]. From 
our clinical experience, the opportunity to reflect on one’s 
own drug use in a non-judgmental setting is an important 
aspect of the intervention.

COVID-19 Pandemic in NYC

A few comments on the possible effects of the COVID-19 
pandemic and behavioral restrictions in NYC are needed. 
The pandemic and restrictions disrupted drug supplies in 
NYC [37] and undoubtedly increased psychological stress 
for many persons who used drugs. Both of these factors 
could potentially increase transitions to injecting. Previous 
studies of drug shortages (“droughts”), however, have often 
shown that users decrease their drug use during these peri-
ods [38]. The pandemic restrictions (social distancing and 
stay at home guidance) also would have reduced interac-
tions between non-injectors and injectors, which could have 
had a protective effect against transitions to injecting.

We obviously do not know the outcomes for the par-
ticipants whom we were not able to contact during the 
COVID-19 pandemic but would note that we did have an 
84% follow-up rate for the 51 NYC participants who were 
stably housed at baseline and none of these participants 
transitioned to injecting.

Further Research

Long-term studies with random assignment control groups 
would be very helpful in further quantifying effect sizes and 
effect duration for the AtN intervention. Such studies should 
also investigate the potential mechanisms for reductions in 
the use of readily injectable drugs that occurred at both sites.

The results of the AtN interventions suggest that pro-
grams to encourage transitions from injecting to non-inject-
ing drug use might also be successful.

Limitations

Several limitations need to be mentioned. The lower follow-
up rate due to the disruptions of the COVID-19 pandemic in 

use of readily injectables, 4 (27%) reported using at the same 
frequency and 2 (13%) reported increased frequency of use. 
Overall, the frequency of using readily injectable drugs fell 
in both NYC (Cochran–Armitage test = 21.3, p < 0.001) and 
Tallinn (Cochran–Armitage test = 3.9, p = 0.048).

From baseline to follow-up, there was movement away 
from readily injectable drugs and toward less frequency use 
of readily injectables among respondents who were using 
readily injectables as their main drug at baseline.

Discussion

Implementation Issues

The use of RDS to simultaneously recruit both injectors and 
non-injectors addressed several implementation issues for 
working with non-injectors. It permitted efficient recruiting 
of a large number of non-injectors in NYC and a modest 
number in Tallinn. The non-injectors were at meaningful 
risk for transitioning to injecting in both sites; almost all 
were using drugs that could readily be injected with many 
using daily or more frequently, they had injectors in their 
social networks, a majority had serious SUDs, approxi-
mately half had injected in the past, and a majority had 
recently been exposed to injection promoting behaviors.

Additionally, simultaneously conducting different inter-
vention studies with injectors and non-injectors reduced 
motivation to falsely report injecting/non-injecting status in 
order to participate in a study. These implementation objec-
tives were achieved in both sites despite the many differ-
ences in the epidemiology of injecting and non-injecting 
drug use across the two sites.

Primary Intervention Outcome

There were minimal transitions to injecting drug use among 
the successfully followed subjects at both sites: 1/18 (6%) 
in Tallinn and 0/83 (0%) in NYC. (The difference in tran-
sition percentage between the two sites is not significant, 
p = 0.18 by Fisher’s exact test). The transition percentages 
were lower than the 15% (6/40) observed in the follow-up 
period in the experimental arm of the original Heroin Sniffer 
study [12]. This difference may be due to the modifications 
of the intervention to a one-on-one intervention in which 
the respondent has the sole attention of the interventionist, 
addressing overdose risk in the intervention, and changes in 
the epidemiology of drug use over time in the sites.
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