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Abstract
We tested the hypothesis that an updated “Break the Cycle” (BtC) intervention, based in social cognitive theory and moti-
vational interviewing, would reduce the likelihood that current persons who inject drugs (PWID) would assist persons who 
do not inject drugs (non-PWID) with first injections in Tallinn, Estonia and Staten Island, New York City. 402 PWID were 
recruited, a baseline interview covering demographics, drug use, and assisting non-PWID with first drug injections was 
administered, followed by BtC intervention. 296 follow-up interviews were conducted 6 months post-intervention. Percent-
ages assisting with first injections declined from 4.7 to 1.3% (73% reduction) in Tallinn (p < 0.02), and from 15 to 6% (60% 
reduction) in Staten Island (p < 0.05). Persons assisted with first injections declined from 11 to 3 in Tallinn (p = 0.02) and 
from 32 to 13 in Staten Island. (p = 0.024). Further implementation research on BtC interventions is urgently needed where 
injecting drug use is driving HIV/HCV epidemics and areas experiencing opioid epidemics.
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Introduction

The transition from non-injecting to injecting drug use 
greatly increases the likelihood of both individual and soci-
etal adverse consequences of illicit drug use. Injecting is 
more likely to lead to transmission of blood-borne viruses 
(HIV, hepatitis B and C), abscesses and other bacterial 
infections, fatal overdoses, and more rapid development of 
substance use disorders [1, 2]. The worldwide HIV/HCV 
epidemics among persons who inject drugs (PWID) and the 
current opioid epidemic in the United States [3, 4] have gen-
erated renewed interest in transitions to injecting drug use 
and how such transitions might be reduced [5–7].

Injecting an illicit drug is a complicated and often danger-
ous procedure, and almost everyone who begins injecting 
requires the assistance of an experienced injector for their 
first injection [8, 9]. This almost universal requirement for 
beginning to inject drugs led Hunt et al. to develop “Break 
the Cycle,” (BtC) a motivational-interviewing based inter-
vention to discourage persons currently injecting drugs 
(PWID) from initiating persons who do not inject drugs 
(non-PWID) into injection drug use [10]. The original Break 
the Cycle intervention was delivered by counselors. Strike 

Electronic supplementary material  The online version of this 
article (https​://doi.org/10.1007/s1046​1-019-02467​-y) contains 
supplementary material, which is available to authorized users.

 *	 Don Des Jarlais 
	 don.desjarlais@nyu.edu

1	 Social and Behavioral Sciences, College of Global Public 
Health, New York University, 665 Broadway, 8th Floor, 
New York, NY 10003, USA

2	 Department of Family Medicine and Public Health, 
University of Tartu, Tartu, Estonia

3	 CHASI: Community Health Action of Staten Island, 
New York, USA

4	 Department of Psychiatry, Icahn School of Medicine 
at Mount Sinai, New York, USA

5	 HIV Center for Clinical and Behavioral Studies at The New 
York State Psychiatric Institute and Columbia University, 
New York, USA

http://orcid.org/0000-0002-0157-8168
http://crossmark.crossref.org/dialog/?doi=10.1007/s10461-019-02467-y&domain=pdf
https://doi.org/10.1007/s10461-019-02467-y


2305AIDS and Behavior (2019) 23:2304–2314	

1 3

et al. modified Break the Cycle to “Change the Cycle,” [11] 
for delivery by peers. Pre-post assessments of both the origi-
nal Break the Cycle and Change the Cycle showed reduc-
tion in assisting and no indications of potential harm to the 
participants.

We have updated/adapted BtC (renamed Break the Cycle 
for Avant Garde, BtCag) for use in an Eastern European 
city (Tallinn, Estonia) and Staten Island, a semi-suburban 
borough of New York City.

Estonia is a small Baltic nation neighboring Latvia and 
Russia which regained independence after the break-up 
of the Soviet Union. Estonia experienced an epidemic of 
injecting drug use in the 1990s and an epidemic of HIV 
among PWID (greater than 50% prevalence) beginning in 
the 2000s [12, 13]. Estonia has had the highest rate of fatal 
drug overdose in Europe for the last decade [14]. Tallinn is 
the capital and largest city of Estonia and the majority of 
PWID in Estonia reside in Tallinn and the surrounding Harju 
county. While the injecting drug use epidemic and the HIV 
epidemic among PWID in Tallinn have been declining [15, 
16], persons beginning to inject drugs in Tallinn are at high 
risk of becoming infected with HIV and Hepatitis C [17].

Staten Island, New York City, is a mostly White, semi-
suburban borough of New York City. Of the five boroughs, 
Staten Island has the smallest population [18], the lowest 
population density [19], and the second highest median 
household income (after Manhattan) [20]. It is the only bor-
ough where non-Hispanic Whites comprise a majority of the 
population [21]. The public transportation system is limited 
and primarily organized to bring commuters to Manhattan 
and Brooklyn. Over the last two decades, Staten Island has 
experienced epidemic increases in injection drug use and 
fatal overdoses. Between 2011 and 2014, Staten Island had 
unintentional opioid analgesic overdose death rates 1.8 to 
3.2 times higher than the next closest borough, the Bronx 
[22], and alternated with the Bronx for the borough with the 
highest unintentional overdose death rates involving heroin 
[23].

Tallinn and Staten Island may thus be considered appro-
priate sites for implementing interventions to reduce initia-
tion into injecting drug use.

Methods

Intervention—Break the Cycle for Avant Garde 
(BtCag)

The intervention consisted of one individual session with a 
trained interventionist (social workers, psychologists, and 
harm reduction workers who were experienced in working 
with people who use drugs). They participated in a 2-day 
intervention training led by two clinical psychologists with 

extensive experience in motivational interviewing with 
drug using populations—combining didactic information, 
skill modelling, role playing, and feedback. At the end of 
training, the trainers assessed mock sessions for fidelity to 
the intervention. All interventionists were found to have 
demonstrated fidelity. Most interventionists also had formal 
training in Motivational Interviewing (MI) prior to the study.

The “Break the Cycle” (BTC) intervention [10] was 
aimed at enhancing current injectors’ motivation and skills 
to avoid helping non-PWID transition to injection drug use. 
It was informed by two main approaches to behavior change: 
Social Cognitive Theory, which explains behavior change as 
the result of peer modelling, expectancies about the target 
behavior, and perceived self-efficacy to carry out the target 
behavior [24, 25]; and Motivational Interviewing [26]. It is 
a client-centered approach that proceeds from the premise 
that individuals have ambivalence about behavior change. 
MI is aimed at articulating and resolving that ambivalence 
in the direction of healthier behavior and pinpointing next 
action steps.

Our enhanced BtCag intervention had seven main parts: 
(1) discussion of own first time injecting drugs; (2) discus-
sion of injection “promoting” and “assisting” behaviors, and 
experiences with and attitudes toward these behaviors; (3) 
discussion of the health, legal, social, and emotional risks 
of injection (including a module on safe injection practices); 
(4) role-plays of behaviors and scripts for avoiding or refus-
ing requests to help non-PWID inject for the first time; (5) 
role-plays of talking with other PWID about not encouraging 
non-PWID to start injecting; (6) discussion of coaching non-
PWID in safer injection practices, should they feel helping is 
their best option; and (7) discussion of how naloxone can be 
used to reverse overdoses. Guided by prior qualitative inter-
views with PWID in both sites, we augmented the original 
BTC with parts 5, 6, and 7.

Six persons conducted interventions in Tallinn, and six in 
Staten Island. Intervention fidelity was maintained through 
audio recordings and review of 10% of intervention ses-
sions. In group supervision meetings, the supervisor and 
team provided feedback, practical advice, and support to 
the interventionists.

Participant Eligibility

PWID were eligible for the study if they were at least 
18 years of age, spoke Estonian or Russian (Tallinn) or 
English (Staten Island), reported injecting in the previous 
2 months, and were able and willing to provide informed 
consent.
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Participant Recruitment

Tallinn: Respondent Driven Sampling (RDS) [27, 28] was 
used in Tallinn from August 2016 to January 2017. The Nee-
dle and Syringe Program (NSP) of the non-governmental 
organization “Convictus” served as the research field site. 
Convictus has served as research site for several previous 
RDS studies of PWID in Tallinn [29, 30]. Standard RDS 
procedures were used: recruitment began with the purpo-
sive selection of seeds (n = 8) known to the field team to 
represent PWID diverse by age, gender, ethnicity, main type 
of drug used, and HIV status. After study participation, 
subjects were provided coupons for recruiting up to three 
peers who inject drugs. Coupons were uniquely coded to 
link participants to their survey responses and to biological 
specimens, and for monitoring recruitment lineages. When 
a new participant came to the research site and participated 
in the study, the person who had recruited this participant 
received an additional honorarium for recruiting. This pro-
cess of honoraria for both participation and for recruiting 
new participants was continued until the desired sample size 
(300) was reached. The coupons were used for tracking the 
recruitment linkages. [17]

Staten Island: Participants were recruited between Octo-
ber 2016 and January 2018 at the mobile syringe exchange 
van operated by our community collaborator Community 
Health Action of Staten Island (CHASI), a multi-service 
health and social services agency. Space for conducting 
research on the van was limited—there was only one private 
area for working with a subject, and no place for potential 
subjects to wait, or for subjects to collect reimbursement 
for their recruitment coupons, so that it was not possible 
to use RDS. Program staff on the mobile unit were made 
familiar with the study eligibility criteria and referred every 
consecutive potentially eligible participant to research staff 
who made the formal determination of eligibility.

Study Procedures

After determining eligibility and obtaining informed con-
sent, participants completed a face-to-face interviewer-
administered structured questionnaire in private spaces at 
each site. The questionnaire was based on the WHO Drug 
Injecting Study Phase II survey [31]. Questions covered 
demographics, injecting and non-injecting drug use, use of 
harm reduction and substance use services, and behaviors 
related to initiating non-PWID into injecting drug use.

Measuring “Assisting with a First Injection” 
and “Injection Promoting”

We defined “assisting with a first injection” to participants 
as “explaining, describing or demonstrating how to inject 

to a non-PWID who then injected for their first time,” or 
actually injecting a person who had not injected before. 
Participants were asked about assisting with first injections 
in lifetime and in the last 6 months and the number of per-
sons they had assisted with first injections in last 6 months.

Distinct from assisting, we asked participants about 
engaging in “injection promoting” behaviors: speaking 
positively about injecting to non-PWID, injecting in front 
of non-PWID, and offering to give a first injection to non-
PWID in the past 6 months.

Administration of the Intervention

The intervention was administered immediately after the 
collection of the baseline data. The intervention required 
approximately 30 min.

Follow‑Up Procedures

At baseline, staff collected the participant’s name, street 
and email addresses, and phone number(s). We also asked 
participants to provide the same information on up to two 
other people who would best know their whereabouts if 
we were to lose contact with the participant. We gave 
each participant a card listing the date, time, and (same 
as the baseline) location of their follow-up appointment, 
and a staff name and phone number, so participants could 
reschedule appointments or update contact information.

We attempted to contact participants on at least two 
occasions during the 6-month follow-up period: at about 3 
months and within a week before their follow-up appoint-
ment. At each attempt, we used all contact information 
until we made contact. If these approaches failed to yield 
contact, we reached out to the other people for whom 
they provided contact information, without disclosing 
the nature of the study. If participants missed their fol-
low-up appointments, we pursued the same strategies to 
reschedule.

Compensation for Interviews

In Staten Island, participants were compensated $30 in cash 
for each of the baseline and follow-up interviews. In Tallinn, 
participants who completed the initial interview received 
a primary incentive (a 10-euro grocery store voucher) and 
a secondary incentive (a 5-euro grocery store voucher) for 
each eligible peer recruited. Participants also received a 
supermarket voucher with a 10-euro grocery store voucher 
for the follow-up interview. The compensation was based on 
customary amounts and payment methods for the two sites.
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Statistical Analyses

For the Tallinn data, we first compared the primary data to 
RDS weighted data. For almost all variables, there was lit-
tle difference between the weighted and unweighted values 
(less than 5%, see Electronic Supplementary Materials). We 
therefore used the unweighted values in order to facilitate 
comparisons with other BtC studies that did not use RDS 
recruitment.

We tested the hypotheses that participation in Break the 
Cycle would be associated with pre- versus post-interven-
tion reductions in the percentages of PWID reporting (1) 
assisting with first injections, and (2) in reporting “injec-
tion promoting” behaviors from the 6-month period prior to 
intervention to the 6-month period post-intervention. Based 
on previous BtC research showing findings of such declines, 
and the international importance of developing interventions 
to reduce initiation into injecting drug use, we used direc-
tional hypothesis testing, examining only the probability of 
reductions in promoting and assisting behaviors. We used 
the sign test and the McNemar test to assess reductions in 
promoting and assisting behaviors from the 6-month period 
prior to intervention to the 6-month period post-intervention.

The outcome data were analyzed in three stages. We first 
analyzed results separately for the two sites. Second, we 
compared the effect sizes for the primary outcome across the 
sites to determine consistency across the two sites. Inconsist-
ent results would preclude a meaningful combined analysis. 
As the effect sizes were consistent across the sites, we then 
analyzed results for the combined sample as a single multi-
site trial. (Note that the study design met criteria for a multi-
site trial—same participant eligibility criteria, same dosage 
of the same intervention, same outcome measures, and same 
time period for follow-up.)

The McNemar test was used to assess the statistical sig-
nificance of changes from the pre-intervention baseline 
period to the post-intervention follow-up period.

We used statistical environment R (R Development Core 
Team 2008) and Stata [32] for analyses.

Sensitivity Analyses

There were substantial numbers of participants who did not 
participate in follow up: 23% in Tallinn and 36% in Staten 
Island. From our discussions with participants, this was due 
to concerns about increased police activity in Tallinn and to 
the limited public transportation system on Staten Island. We 
therefore conducted sensitivity analysis using conservative 
assumptions about the behavior of participants who were 
not retained.

We also conducted a sensitivity analysis to examine the 
possibility of social desirability leading to misreporting of 

ceasing to assist from pre-intervention baseline to post-
intervention follow-up.

Ethical Approval

Ethical approval for the study was obtained from the Ethics 
Review Board of the University of Tartu, Estonia and from 
the Mount Sinai Beth Israel Medical Center Institutional 
Review Board in New York, USA. The study is registered 
at ClinicalTrials.gov (NCT03502525).

Results

Demographics and Drug Use Behaviors

Table 1 presents demographic characteristics, drug use, and 
injection initiation related behaviors for the full Staten Island 
and Tallinn samples at the baseline/pre-intervention inter-
view. There were differences in demographic characteristics 
between the Staten Island and the Tallinn participants—the 
Staten Island participants were older, more likely to be 
female and had greater variation in years since first injection.

There were major differences in the drugs injected across 
the two sites. Heroin was injected by almost all (95%) Staten 
Island participants, with substantial minorities also inject-
ing cocaine (by itself or in combination with heroin as a 
“speedball”) and a modest percentage (15%) reported inject-
ing opioid analgesics. Tallinn participants reported fentanyl 
and amphetamine/methamphetamine as the primary drugs 
injected. The Staten Island participants were more than 
twice as likely than the Tallinn participants to report daily 
injecting (58% vs. 25%).

There were also major differences in non-injecting drug 
use, with a much higher percentage reporting any non-
injecting use in Staten Island (93%) than in Tallinn (67%). 
Differences in the types of non-injected drugs paralleled the 
differences in the types of drugs injected.

Standard statistical comparisons of the drugs used in the 
two sites are not meaningful. All subjects at both sites met 
the study eligibility criteria (18 years or older, injecting in 
previous 2 months and capable of giving informed consent), 
but the two samples clearly come from qualitatively different 
PWID populations.

The percentages assisting with a first injection in the 
6 months prior to the baseline interview differed across the 
two sites: 14/103 (13%) in Staten Island and 14/299 (5%) 
in Tallinn.

Retained Versus Lost to Follow‑Up Comparisons

Table 2 compares characteristics of subjects who did and 
did not participate in the follow-up interviews in each site. 
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There were no significant differences in demographic char-
acteristics and drug-related behaviors among either the 
Tallinn and the Staten Island participants.

Changes in Injection Promoting Behaviors 
and Assisting with First Injections

As shown in Table 3, there were significant pre-post reduc-
tions in the percentages of participants engaging in injecting 
in the presence of non-PWID in Tallinn. There were signifi-
cant reductions in the percentages of persons assisting with 
first injections at both sites. The percentage reductions in the 
numbers of PWID assisting from pre-intervention to post-
intervention periods were similar across the two sites—from 
4.7 to 1.3%, (a 73% percentage reduction) in Tallinn and 
from 15 to 6% in Staten Island (a 60% percentage reduction 
in Staten Island). In Tallinn, the total number of persons 
who were assisted with first injections decreased from 11 
in the pre-intervention period to 3 in the post-intervention 
period, a 73% reduction, (p = 0.02 by Wilcoxon matched-
pairs sign-rank test), and in Staten Island the total number 
of persons who were assisted with first injections decreased 
from 32 during the 6-month pre-intervention period to 13 
in the 6-month post-intervention period, a 59% reduction 
(p = 0.024 by Wilcoxon).

The effect sizes for the two sites in terms of reduction 
in the percentage of participants assisting with first injec-
tions—73% in Tallinn and 60% in Staten Island—and in 
terms of the reduction in persons who were assisted—73% 
in Tallinn and 59% in Staten Island were quite similar.

Table 4 presents the data on participants who changed 
or did not change in assisting with first injections from the 
pre-intervention to the post-intervention follow-up period. 
These change/no change data were used in the statistical 
significance testing with the McNemar test. The combined/
multi-site sample shows a preponderance of changes from 
assisting to not assisting (17) compared to changes from not 
assisting to assisting (3), (p = 0.002 by McNemar test).

Lack of Secular Trend in Persons Assisting with First 
Injections

One potential explanation for the reduction in the percent-
ages of participants assisting during the baseline period to 
the follow up period would be a strong secular trend towards 
reductions in assisting over time. Data collection in Tallinn 
occurred over a short time period, with no overlap between 
collection of baseline period and follow-up period data. The 
data collection in Staten Island occurred over a sufficiently 
long period of time that we were able to examine the pos-
sibility of secular trends in assisting with first injections.

Baseline interviews were conducted from October 2016 
to March 2018 in Staten Island. During the first 6 months of 
baseline data collection (October 2016 to March 2017), we 
conducted baseline interviews with 62 participants, of whom 
8 (13%) reported that they had assisted with first injections. 
During the next 12 months (April 2017 to March 2018) we 

Table 1   Baseline demographics, drug use characteristics, and pro-
moting behaviors among PWIDa in Tallinn and Staten Island

a Time frame for drug use and injection related behaviors is previous 
6 months

Tallinn, 
Estonia

Staten 
Island, NY

N % N %

Total 299 100 103 100
Avg. age (SD) 33 (7) – 44 (12) –
Avg. years since first injection (SD) 14 (6) – 17 (14) –
Gender
 Male 230 77 63 61
 Female 69 23 39 38
 Non-binary – – – 1

Race or ethnicity
 White – – 52 50
 Black – – 22 21
 Latinx – – 13 13
 Staten Island, NYC other – – 16 16
 Estonian 41 14 – –
 Russian 240 80 – –
 Tallinn other 18 6 – –

Injecting drug use
 Heroin 1 < 1 98 95
 Cocaine 1 < 1 38 37
 Speedball 0 0 40 39
 Opiate analgesics 3 1 15 15
 Fentanyl 214 72 6 6
 Amphetamine or methamphetamine 191 64 8 8

Any injecting 299 100 103 100
Daily injecting 74 25 60 58
Non-injecting drug use
 Any non-injected drug use 201 67 96 93
 Heroin 0 0 58 56
 Cocaine 0 0 43 42
 Speedball 0 0 48 48
 Opiate analgesics 45 15 57 55
 Fentanyl 102 34 5 5
 Amphetamine or methamphetamine 45 15 12 12

Injection promoting behavior
 Talk positively about injecting to non-

injector
21 7 26 25

 Inject in front of non-injectors 77 26 25 24
 Offer to inject 3 1 5 5

Assisted with first injection last 6 months 14 5 14 14



2309AIDS and Behavior (2019) 23:2304–2314	

1 3

conducted baseline interviews with additional 41 partici-
pants, of whom 6 (15%) reported that they had assisted with 
first injections. (p = 1.0 by Fisher’s exact test for change in 
percentage of persons assisting with first injections.)

Follow-up interviews were conducted from April 2017 
to September 2018. During the first 6 months of follow up 
data collection (April 2017 to September 2017), we con-
ducted follow-up interviews with 43 participants, of whom 

2 (5%) reported assisting with first injections. During the 
next months of follow-up data collection (October 2017 to 
September 2018), we conducted follow-up interviews with 
an additional 23 participants, of whom 2 (9%) assisted 
with first injections. (p = 0.62 by Fisher’s exact test, but in 
the opposite direction of a secular trend towards a reduc-
tion in assisting with first injections.) There clearly were 
no secular trends towards reduced assistance with first 

Table 2   Baseline demographics, drug use characteristics, and injection promoting behaviors among PWID by followed or lost to contact in Tal-
linn and Staten Island

Tallinn, Estonia Staten Island, NY

Not followed-up
N = 69 (100%)

Followed-up
N = 230 (100%)

Not followed-up
N = 37 (100%)

Followed-up
N = 66 (100%)

(%) (%) (%) (%)

Avg. age (SD) 32 (6) 34 (7) 41 (11) 45 (12)
Avg. years injecting (SD) 13 (7) 14 (6) 14 (13) 18 (14)
Gender
 Male 84 75 65 59
 Female 16 25 35 39
 Non-binary – – – 2

Race or ethnicity
 White – – 59 45
 Black – – 11 27
 Latinx – – 19 9
 Other 11 18
 Estonian 6 16 – –
 Russian 88 78 – –
 Other 6 6 – –

Injecting drug use
 Heroin 0 < 1 92 97
 Cocaine < 1 0 43 33
 Speedball 0 0 32 42
 Opiate analgesics 0 1 14 15
 Fentanyl 70 72 8 5
 Amphetamine or methamphetamine 62 64 5 9

Any injecting 100 100 100 100
Daily injecting 25 25 59 58
Non-injecting drug use
 Any non-injected drug use 70 67 97 91
 Heroin 0 0 59 55
 Cocaine 0 0 46 39
 Speedball 0 0 41 50
 Opiate analgesics 19 14 54 56
 Fentanyl 43 31 5 5
 Amphetamine or methamphetamine 13 16 5 15

Injection promoting behavior
 Talk positively about injecting 3 8 27 24
 Inject in front of non-injectors 22 27 27 23
 Offer to inject a non-injector 0 1 5 5

Helped inject last 6 months 4 5 11 15
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injections within either the baseline period or the follow-
up period in Staten Island.

Being Asked to Assist with a First Injection

For a PWID, being asked by a non-PWID to assist with 
a first injection may be a critical step in actually provid-
ing assistance. Table 5 shows the numbers of PWID who 
reported being asked to assist and the numbers who reported 
that they did assist after being asked for the pre-intervention 
and post-intervention period for the two sites. The numbers 
of PWID asked to assist changed over the pre- to the post-
intervention periods from 42 to 34 in Tallinn, but remained 

constant at 29 in Staten Island), but the number of PWID 
who did assist after being asked declined significantly (from 
8 to 1 in Tallinn, from 8 to 4 in Staten Island). (For the 
combined/multi-site data, p = 0.015 by Fisher’s exact test.)

Ceasing to Inject and Ceasing to Assist with First 
Injections

Current injecting drug use (injecting within the previous 
two months) was an eligibility requirement for participat-
ing in the study. There were reductions in the percentages 
of participants who were injecting drugs from the baseline 
period to the follow-up period, a reduction of 8% in Tallinn 
and of 15% in Staten Island. The cessation of injecting by 
these participants, however, did not generate the reductions 
in assisting with first injections. There were only 2 partici-
pants (1 from each site) who reported ceasing to inject and 
ceasing to assist with first injections during the follow-up 
period. If these two subjects are omitted from the analysis of 
the reduction of assisting with first injections, the reduction 
in assisting is still significant (p = 0.0043 by McNemar test 
for the combined data).

Sensitivity Analyses

Substantial numbers of persons were lost to follow-up at 
each site (23% in Tallinn and 36% in Staten Island). We 
therefore conducted sensitivity analysis to assess how dif-
ferent assumptions about the behavior among persons lost 
to follow-up might affect statistical significance of the 

Table 3   Baseline and follow-up 
injection promoting behaviors 
among PWID who were 
followed up in Tallinn and 
Staten Island

*p < 0.05

Tallinn, Estonia
N = 230 (100%)

Staten Island, NY
N = 66 (100%)

Baseline (%) Follow-up (%) Baseline (%) Follow-up (%)

Any promoting behavior 33 20* 33 29
 Talk positively about injecting 8 7 24 17
 Injected in front of non-injectors 27 15* 23 15
 Offered to inject 1 1 5 2

Assisted with first injection last 6 months 5 1* 15 6*

Table 4   Change and stability 
in assisting with first injections 
from baseline to follow-up 
period in Tallinn and Staten 
Island

*McNemar’s test

Not assisting 
no change
(N)

Assisting 
no change
(N)

Not assisting to 
assisting (N)

Assisting to not 
assisting (N)

p value*

Tallinn 217 1 2 10 0.020
Staten Island, New York City 55 3 1 7 0.030
Combined sample 272 4 3 17 0.002

Table 5   Being asked to assist and assisting with first injections dur-
ing baseline and follow-up periods in Tallinn and Staten Island

*p = 0.03 by Fisher’s exact test
**p = 0.015 by Fisher’s exact test

Baseline period Follow-
up period

Tallinn
 Asked to assist 42 34
 Assisted among those asked* 8 1

Staten Island
 Asked to assist 29 29
 Assisted among those asked 8 4

Combined sample
 Asked to assist 71 63
 Assisted among those asked** 16 5
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reduction in persons assisting with first injections in the 
combined sample.

We examined scenarios in which: (1) the intervention 
effects were half as strong among non-retained partici-
pants as among the retained participants, (2) there were no 
changes in behavior from pre-to post-intervention among 
non-retained participants, and (3) a “very bad case” situa-
tion in which all non-retained participants who assisted in 
the pre-intervention period continued to assist in the post-
intervention period and the rate of change from not assisting 
to assisting among non-retained participants was three times 
the observed rate among retained participants (generating 
9 assisting in the post period among 106 participants not 
retained versus 7 among the 299 retained). In all of these 
scenarios, the reduction in assisting remained statistically 
significant for a combined sample of retained and non-
retained participants (p = 0.012, 0.002, 0.028 respectively 
for the 3 scenarios by McNemar tests).

There were 17 participants who reported assisting in 
pre-intervention/baseline and who reported not assisting in 
post-intervention/follow-up. Social desirability may have led 
some of these participants to report that they had ceased 
assisting during post-intervention when they had actually 
continued assisting. We conducted a sensitivity analysis to 
determine how many of these 17 would have had to continue 
assisting before statistical significance was lost. It would 
have been necessary for 8 of the 17 to have misreported 
before significance was lost (p = 0.075 by McNemar test).

Discussion

We observed significant pre-to-post-intervention reductions 
in assisting with first injection in both sites—from 4.7 to 
1.3% in Tallinn and from 15 to 6% in Staten Island. The 
percentage reductions—73% in Tallinn and 60% in Staten 
Island—were similar. These similar reductions occurred in 
settings with major differences in the drugs injected, in non-
injecting drug use and in the stage of the local injecting drug 
use epidemic, declining in Tallinn and ongoing in Staten 
Island, and in the percentages of PWID assisting with first 
injections.

The percentage reductions in the numbers of persons 
assisted—73%, from 11 persons to 3 in Tallinn, and 59%, 
from 32 persons to 13 in Staten Island—were also quite sim-
ilar. The difference in numbers of persons assisted during 
pre-intervention/baseline in the two sites provides insight 
into the differences in injecting drug use epidemics. There 
were only 11 persons who were assisted with first injections 
by the 230 follow-up participants in Tallinn compared to 32 
persons who were assisted by the 66 follow-up participants 
in Staten Island. Initiation into injecting was occurring at 
a very low rate in Tallinn and a very high rate in Staten 

Island. In addition to fatal drug overdose and incident HCV 
infections, the rate of persons recently receiving assistance 
with first injections may be a useful marker for monitoring 
continuing opioid epidemics in the US.

From our clinical observations and review of the tape-
recorded intervention sessions, there were several aspects 
of the intervention that may contribute to the reductions 
in assisting. First, the intervention produced strong emo-
tional reactions among many participants. Second, while the 
intervention was focused on initiation of non-PWID into 
injecting, many participants used it as an opportunity for 
self-reflection, and considered how they might reduce harm 
to their community by not assisting with first injections and 
harm to themselves through changing their behavior. Third, 
the interventionists were experienced as empathic and non-
judgmental. Many participants noted that it was unusual for 
them to have an opportunity to discuss drug use in a confi-
dential and non-judgmental context.

Comparison with Previous Studies

We are aware of two previously published studies of Break 
the Cycle type interventions. Hunt et al. [10]. reported at 
67% pre- versus post reduction in assisting in the United 
Kingdom, though the sample size was not sufficient for sta-
tistical testing. Strike et al. [11]. reported “paired analyses 
of initiator baseline versus follow-up data showed a 72.7% 
reduction in initiation (95% CI: 47.7- 83.1).” Thus, there is 
considerable consistency among the outcomes of these pre-
vious studies and our two sites (range of percentage reduc-
tion in assisting: 60–73%). It would seem unlikely that each 
of these studies was coincidentally timed with other factors 
that created the large pre-post reductions in the percentage 
of persons assisting with first injections.

Limitations

We used a pre- versus post design to assess changes associ-
ated with participation in the intervention. We were able to 
examine the potential for secular change in Staten Island—
there was no evidence for such a trend. Our data also indi-
cated that the reductions in assisting with first injections 
were not generated by PWID who ceasing injecting. There 
may, however, have been unknown/uncontrolled factors that 
influenced the reductions in assisting.

Social desirability effects are always of concern when 
self-reported behavior is the outcome variable for a study. 
There is a general consensus that, at a group level, self-
report data from persons who use drugs is sufficiently valid 
to be used in research studies [33, 34] and there is no practi-
cal alternative to self-report for the type of study reported 
here.
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We would also note that social desirability may have led 
to underestimation of an effect of the intervention. Assisting 
with first injections is generally disapproved in most PWID 
populations. [35, 36] Social desirability may thus have led 
some participants to deny assisting with first injections dur-
ing the pre-intervention/baseline period. These participants 
might have been particularly responsive to the intervention, 
which focused on motivation to not assist and provided skills 
training in refusing requests for assisting, and then actu-
ally ceased assisting during the post-intervention follow up 
period. Such participants would have been assessed as not 
assisting in either period rather than as ceasing to assist.

Finally, we would note parallels with social desirability 
issues in research on self-reported reductions in HIV risk 
behavior. As noted in the Introduction, both New York City 
and Tallinn experienced high seroprevalence HIV epidemics 
among PWID. In our experience conducting research in the 
two cities, the HIV epidemics generated intense social desir-
ability pressure to deny sharing drug injection equipment, 
but self-reported use of prevention interventions (notably 
syringe exchange) and self-reported reductions in syringe 
sharing in both cities were temporally associated with large 
reductions in HIV infection [37, 38].

Future Research

The present research examined whether an updated Break 
the Cycle intervention could be implemented in two differ-
ent injecting drug use settings and whether a large effect 
size (measured in terms of the percentage reduction in per-
sons assisting with first injections) could be achieved in both 
sites. Given the need for interventions to reduce initiation 
into injecting drug use in many different countries, priority 
was given to avoiding type II error. We did observe relatively 
large effect sizes in both sites and also noted that there was 
no evidence for a secular trend over the long data collection 
period in Staten Island. We believe that there are now mul-
tiple possible directions for future research:

(1)	 A study that would minimize the likelihood of both type 
I and type II error. Such a study would probably need a 
stepped wedge, cluster randomized control design, to 
account for lack of true equipoise, interviewing itself 
as an intervention and for potential diffusion effects. 
Needless to say, this would be a very resource intensive 
research project, but with the current continuing opioid 
epidemic in the US and the continuing injecting drug 
use epidemics in Eastern Europe, Central and Southeast 
Asia, there should be a sufficient number of appropri-
ate research sites. There are several areas for which 
additional research on interventions to reduce assisting 
with first injections would be very useful.

(2)	 Identify the mechanisms of behavior change among 
Break the Cycle participants. As noted above, Hunt 
et al. suggested that asking questions about assisting 
others with first injections might lead to emotional 
engagement and self-reflection, and by itself constitute 
an intervention to reduce assisting with first injections. 
Our baseline questionnaire did ask probing questions 
about assisting, including who was assisted, why assis-
tance was provided, and the likelihood that the PWID 
would provide similar assistance in the future. On the 
other hand, our data on PWID who were asked to pro-
vide assistance suggest that the roleplay rehearsal of 
refusing to assist when requested may be a critical com-
ponent of the intervention. Experimentation with varia-
tions in the Break the Cycle intervention might identify 
the most cost-effective version of the intervention.

(3)	 Determine how to implement the intervention on a 
public health scale in order to have population level 
effects. This should include strengthening general 
norms against initiating others into injecting drug use.

(4)	 Assess long-term outcomes. Many behavioral interven-
tions decay over time, but interventions that develop 
social norms in support of the desired behavior may be 
much more likely to persist.

(5)	 Develop, test and implement complementary interven-
tions that may be needed in order to further reduce ini-
tiation into injecting drug use. Break the Cycle inter-
ventions should not be seen as a panacea for stopping 
epidemics of injecting drug use. Interventions that 
work with persons not currently injecting are also nec-
essary [5, 39]. As well as ready access to treatment for 
substance use disorders.

Conclusions

Similar to the findings in previous Break the Cycle studies, 
participation in the BtCag intervention was associated with 
large pre- versus post-intervention decreases in the percent-
age of PWID assisting with first injections and the numbers 
of persons who were assisted with first injections. Additional 
research elucidating the mechanisms of behavior change in 
Break the Cycle interventions and implementation research 
on how to create population-level reductions in initiation 
into injection drug use is needed, particularly for other areas 
where injecting drug use is driving HIV epidemics and for 
other areas experiencing continuing opioid epidemics.
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