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A B S T R A C T   

Background: Harm reduction (HR) interventions are essential to reduce human immunodeficiency virus (HIV) 
and hepatitis C virus (HCV) transmission in people who inject drugs (PWID). Preliminary testing of the 
Individually Tailored Support and Education for Safer Injection (ITSESI) evidence-based educational interven-
tion for PWID was performed in France in 2011. We created the Eurosider project to implement and evaluate 
ITSESI at a wider European level, with a view to its future pan-European diffusion. 
Methods: We performed a mixed-methods study involving quantitative (a 6-month before-after study with 
PWID) and qualitative (focus groups with field workers) components. The study was conducted in 2018-2019 
with 307 eligible PWID participating in four existing HR programmes in Bulgaria, Greece, Portugal, and 
Romania. ITSESI consists in trained field workers observing PWID injection practices and providing an educa-
tional exchange. For the present study, PWID participants were allocated to either the control group (i.e., they 
continued receiving only the current HR services) or the intervention group (i.e., current HR services plus 
ITSESI). We used the RE-AIM QuEST framework to assess the effectiveness of ITSESI and its acceptability by field 
workers. Effectiveness was defined as a reduction in both syringe sharing - the highest HIV/HCV transmission 
risk practice - and in cutaneous abscesses. We used a multivariable mixed logit model to analyse both effec-
tiveness outcomes and to provide adjusted odds ratios (aOR) and 95% confidence intervals (CI). Field workers’ 
acceptability of the intervention was described using a thematic analysis of the qualitative data. 
Results: Of the 307 PWID, 55% received ITSESI. Syringe sharing and cutaneous abscesses decreased during 
follow-up in the intervention group (from 25 to 16% and from 27 to 14%, respectively). Reductions were smaller 
in the control group (from 29 to 24% and from 23 to 18%, respectively). The multivariable analyses confirmed 
the effect of the intervention on both of these outcomes (aOR [95% CI]: 0.38 [0.17, 0.85]) and (aOR [95% CI]: 
0.38 [0.16, 0.90], respectively). Our qualitative data on acceptability showed the feasibility of involving field 
workers as proactive research partners in making ITSESI more accessible and acceptable across Europe. 
Conclusions: We demonstrated both the effectiveness of ITSESI in reducing syringe sharing and cutaneous ab-
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scesses in four European countries, and a high level of intervention acceptability by field workers. Our findings 
provide important insights into how ITSESI can be adapted for pan-European implementation.    

List of abbreviations 

aOR Adjusted Odds Ratio 
CI Confidence Interval 
HCV Hepatitis C Virus 
HIV Human Immunodeficiency Virus 
HR Harm Reduction 
INSERM Institut National de la Santé et de la Recherche Médicale 
IQR Interquartile Range 
IMR Inverse Mills Ratio 
IRD Institut de Recherche pour le Développement 
ITSESI Individually-tailored support and education for safer injec-

tion 
OR Odds Ratio 
ORS PACA Observatoire Régionale de la Santé Provence-Alpes-Côte 

d'Azur 
PWID People Who Inject Drugs 
SESSTIM Sciences Economiques & Sociales de la Santé & Traitement de 

l'Information Médicale 
UMR Unité Mixte de Recherche 

Introduction 

Harm reduction (HR) is based on interventions aimed at reducing 
the adverse consequences of psychoactive drug use without necessarily 
reducing consumption (Hawk et al., 2017). It has proven to be a va-
luable and effective public health approach for people who inject drugs 
(PWID) (European Centre for Disease Prevention and Control 2011). 
Evidence from several countries indicates that HR interventions, such as 
needle and syringe programmes (Jones et al., 2010 Sep,  
Palmateer et al., 2010 May) and opioid agonist treatment, not only 
reduce morbidity and mortality arising from human immunodeficiency 
virus (HIV) and hepatitis C virus (HCV) infections, but also facilitate the 
social inclusion of PWID (WHO et al., 2018). Literature indicates that 
the net social benefit accrued from HR interventions outweighs the total 
economic cost (Wilson et al., 2015). As such, in addition to the HR 
interventions listed above, others like drug consumption rooms 
(Drug consumption rooms: an overview of provision and 
evidence (Perspectives on drugs) 2018) and injectable treatment for 
opioid use disorder (Bell et al., 2017) are being implemented and scaled 
up. 

Despite advances in HR, many countries still face HIV and HCV 
epidemics among drug users. For example, even in countries where HR 
is well established, PWID are more vulnerable to these infections for 
many reasons including at-risk injection practices and complications, 
socioeconomic precariousness, and social marginalization (Maisa et al., 
2019). Additionally, other complications related to drug injection 
practices have been widely reported - including abscesses, cellulitis, 
and other skin infections (Hope et al., 2014, Dwyer et al., 2009) - and 
have been found to be one of the main causes of emergency room ad-
missions for PWID (Kerr et al., 2005). Despite being documented since 
the 1970s (Cherubin and Sapira, 1993), little improvement has been 
seen in reducing these complications, and they still constitute a major 
problem for PWID. Moreover, the injection of prescription opioids not 
intended for intravenous use constitutes a growing problem 
(Degenhardt et al., 2013). These at-risk practices lead to several health 
problems beyond local lesions, such as cardiovascular and pulmonary 
complications (Dwyer et al., 2009, Hartman et al., 2016). Consequently, 
consolidating current HR interventions and providing complementary 
tools to existing strategies is indispensable. 

Since the 2000s, various peer-driven educational harm-reduction 
interventions have been described in the literature, but none have 
provided evidence of reduced HCV transmission or other complications 
(Sacks-Davis et al., 2012). Furthermore, while all these interventions 
aimed at promoting safer practices through training and counselling, 
direct observation of injection has never been proposed as an approach 
to gain greater insight into how to modify unsafe practices in PWID. 
Direct observation is understood here as observation of the direct ges-
ture of injecting, whether observed in situ in the same room or through 
a video recording, and whether injection is real or mock (i.e., using an 
artificial skin pad or other). 

Given this context, French field workers proposed an innovative HR 
educational intervention called ITSESI - standing for Individually 
Tailored Support and Education for Safer Injection – consisting in direct 
observation of PWID injection by trained field workers (i.e., peer edu-
cators, nurses, and trained social workers). To evaluate ITSESI in the 
French context, the ANRS-AERLI project was designed and conducted in 
France in 2011. Results showed that the intervention was indeed ef-
fective in reducing various at-risk HIV/HCV transmission practices 
(including syringe sharing) and local complications at injection sites 
(including cutaneous abscesses) (Roux et al., 2016), and in improving 
access to HCV testing (Roux et al., 2016). These results led us to de-
velop the Eurosider project, whose long-term aim is to transfer, im-
plement, and scale up the ITSESI intervention across all European 
countries. The first step of Eurosider, which constitutes the study pre-
sented here, was to evaluate ITSESI in four countries - Bulgaria, Greece, 
Portugal, and Romania - in terms of effectiveness (PWID) and accept-
ability (field workers). More specifically, although the intervention may 
also improve injection-related hygiene and injection techniques, in 
order to assess effectiveness we decided to measure two elements al-
ready explored in the original French context: a reduction in syringe 
sharing and in cutaneous abscesses. We also added an important ob-
jective for the scaling up of ITSESI - the assessment of the intervention's 
acceptability to field workers - by examining their perception of the 
benefits and barriers regarding its implementation. 

Methods 

Setting 

Between December 1, 2017 and November 30, 2019, we im-
plemented ITSESI (Individually Tailored Support and Education for 
Safer Injection) in four non-governmental organizations providing HR 
services including needle and syringe programmes in four different 
European countries as follows: Bulgaria (Initiative for Health 
Foundation (IHF)), Greece (Programmes for development, Social and 
Medical Cooperation (PRAKSIS)), Portugal (Grupo de Ativistas em 
Tratamentos (GAT)), and Romania (Asociația Română Anti-SIDA 
(ARAS)). As this was an initial study to explore potential scale-up at the 
European level, it was important to include countries with very dif-
ferent profiles in terms of epidemiological health, economic and poli-
tical contexts. The choice of the four study countries was based on the 
fact that while HIV and HCV prevalence in PWID is high in all four, 
drug policy and access to both HIV/HCV prevention and care pro-
grammes differ between them. For example, Portugal has more HR 
services and funding than the other three countries, and has a less re-
pressive drug policy, while Greece recently exited from an economic 
crisis that severely impacted access to HR services. In order to be eli-
gible to participate, HR programmes needed to have over 100 PWID 
currently registered and already provide sterile injecting equipment. 
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Study design 

We performed a mixed-methods implementation study using the RE- 
AIM (Reach, Effectiveness, Adoption, Implementation, and Maintenance) 
Qualitative Evaluation for Systematic Translation (QuEST) framework 
(Forman et al., 2017 , Glasgow et al., 2019). More specifically, we used the 
framework's 5 steps as follows: i) describing the population reached 
(Reach); ii) studying the impact of ITSESI on syringe sharing and cutaneous 
abscesses (Effectiveness); iii) exploring how field workers embraced and 
accepted the intervention (Adoption); iv) describing the fidelity of ITSESI to 
the elements of its components (Implementation); and v) observing how 
ITSESI became institutionalized and its long-term effects at the individual 
level (Maintenance). 

The study consisted of four phases (see Figure 1):  

1) an exploratory phase which consisted in adapting the evaluation 
protocol and the intervention itself to take into account country- 
specific health policies and legal frameworks concerning drug use;  

2) the implementation of the intervention for PWID in the four study 
countries, which consisted in providing training for 3 local trainers 
per country who in turn trained local ITSESI providers;  

3) the evaluation of the intervention using a quantitative approach: a 
6-month before-after study among PWID, and a qualitative approach 
using focus groups (FGs) in each country; 

4) the advocacy and dissemination of ITSESI, which consisted in de-
veloping and distributing a communications toolkit. This toolkit is 
destined for European countries and organisations which would like 
to implement the ITSESI intervention in the future. Besides a 
handbook on how to approach implementation, the toolkit also in-
cludes scientific publications, training conference/seminar mate-
rials, and details on how to promote events targeting policy makers, 
with a view to transferring the intervention to other contexts, and 
making it accessible at the pan-European level. 

For the purpose of this present study, we only described the im-
plementation (phase 2) and evaluation (phase 3) in more detail. 

ITSESI intervention 

Description of the intervention 
The ITSESI intervention is based on the theoretical framework of 

Self-Determination Theory, which is built on three psychosocial com-
ponents: autonomy or self-regulation of behaviours, perceived compe-
tence and social support (Khatmi et al., 2018). The intervention in-
volves the provision of an optimized, tailored, individual face-to-face 
educational session by field workers to PWID seeking support for their 
injection practices. Ideally, the intervention takes place in a room 
dedicated to a needle and syringe programme. Participants can have 
access to whatever hygiene (e.g., water for washing hands, alcohol 
swabs) and injecting (e.g., cups, filters) materials they need. Each field 
worker was asked to implement the ITSESI as follows:  

• A pre-injection interview with each participant (consisting in asking 
a required set of questions).  

• Direct observation (for in situ observations, no advice can be given 
during the observation itself) of the participants self-injecting the 
psychoactive product they habitually inject. A standardized check-
list is used for this observation which focuses on the following five 
areas: 1) Preliminary hygiene (whether and how the hands and the 
table - or other supporting surface used for injection - are cleaned), 
Preparation (syringe, spoon, using fingers to mix product, type of 
product, acidification, water, heating, mixing, filtering, use of 
shared equipment); 2) Pre-injection (cleaning skin at injection site / 
searching for site to inject, leaking needle); 3) Injection (arm, legs, 
alternate site, number of attempts, correct needle orientation, speed 
of injection, etc.); 4) Injection performed or not (yes/no, why in-
jection not performed, etc.); and 5) Post-injection (management of 
bleeding and of used equipment, cleaning hands).  

• An educational exchange on the participant's injection practices: 
identification of injection-related risks and explanation of safer in-
jecting practices with a focus on preventing HIV and HCV risk 
transmission.  

• Provision of information by the field worker about the importance of 
accessing HCV testing and HCV clinical services, and about how to 
do so. The field worker can also refer the participant to a HCV 
service if the latter desires. 

Implementation of the intervention 
In the present study, the implementation phase - which concerned 

the adaptation of the intervention to local contexts and training - was 
based on findings from the exploratory phase (i.e., phase 1) of the study 
described above. Indeed, these findings confirmed that while in situ 

Figure. 1. Description of the 4 phases of the Eurosider project  
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direct observation of drug injection is the preferred choice for the 
ITSESI intervention, the current political context - specifically, the 
criminalization of drug users - in Romania, Bulgaria and Greece, pre-
vents field workers from legally being able to do so. Accordingly, the 
study's steering committee – comprising researchers, field workers re-
presenting all four associations, and study partners - adapted the in-
tervention to protect themselves and their clients from any potential 
legal threats. Clients in the three abovementioned countries were 
therefore asked to use either a recorded video of self-injection, or to 
demonstrate self-injection - with the field worker in situ - using an ar-
tificial skin pad/placebo instead of injecting the real drug. In situ direct 
observation was not an issue in Portugal. With regard to recorded vi-
deos, PWID used a smartphone to film themselves injecting. The re-
levant field worker subsequently watched the video and debriefed with 
the participant on what he/she had observed. 

After the intervention was adapted to the various local contexts, the 
same representative field workers were trained up for the intervention, 
the language of communication being English. These field workers then 
trained other local field workers in their home country and in their local 
language. 

Another important issue which arose when the implementation 
phase was about to start was a sudden unforeseen lack of adequate 
injecting equipment (syringes and paraphernalia) in three of the four 
study countries (Bulgaria, Greece and Romania). Despite the study 
eligibility criterion initially requiring that organizations already pro-
vided such equipment, we decided to provide all 4 associations with the 
equipment they needed for all the participants included in the study. 

Evaluation phase 

This section describes the mixed-methods approach (i.e., qualitative 
and quantitative components) used in this study and how the outcomes 
were measured. 

Quantitative component 
Study sample. People who regularly injected drugs and were either 
seeking support for injection or were considered to be at risk of 
injection-related complications by field workers were eligible to 
participate in the study. Eligibility criteria for PWID participation 
were: 1) aged 18 years or over, 2) injected drugs at least once during 
the previous week, 3) spoke the national language of the study country, 
and 4) agreed to participate (Huang et al., 2006) (see “ethics section”). 
Each participant who completed the study received a voucher worth 10 
EURO. A total of 307 eligible PWID agreed to participate and 
constituted our study sample. 

Data collection 

The objective of the quantitative component was to study the ef-
fectiveness of ITSESI by assessing two outcomes: 

1) A reduction in syringe sharing, measured by comparing the per-
centages of participants who reported syringe sharing (whether re-
ceptive or distributive) at least once during the previous month 
before and after the implementation of the intervention;  

2) A reduction in cutaneous abscesses, measured by comparing the 
percentages of participants who reported a cutaneous abscess during 
the previous six months before and after the implementation of the 
intervention.  

3) To evaluate these two outcomes, we used a quasi-experimental pre- 
post controlled study on the 307 participants. Half were non-ran-
domly assigned to the control group (i.e., they continued receiving 
only the current HR services) and the other half to the intervention 
group (i.e., current HR services plus ITSESI). The intervention was 
provided during the week following enrolment. Eligible PWID who 
refused to receive the intervention, or who self-reported that they 

were not yet ready to receive it, were allocated to the control group. 
The potential arising non-random assignment bias was controlled 
for using a Heckman model (see below). All participants had to 
answer a 30-min face-to-face questionnaire at baseline (i.e., before 
the intervention) (M0) and six months later (M6) which collected 
socio-behavioural data and was administered by field workers. 
Interviewers from HR programmes were trained and were different 
from the field workers who implemented ITSESI. 

Data analysis 

We first described the study population in terms of socio-
demographic and behavioural characteristics, which also gave an idea 
of the representativeness of the population enrolled (Reach). 

The Chi-square test was used to compare categorical variables be-
tween groups. The Student's t-test or Kruskal-Wallis’ test was used for 
continuous variables. 

For the effectiveness analyses, in order to compare the evolution of 
both outcomes (i.e., syringe sharing and cutaneous abscesses) between 
the intervention and control groups, we used a mixed logistic model - 
adapted for repeated measures - on all 307 participants. Furthermore, 
for both outcomes, we used a two-step Heckman method to take into 
account potential “treatment” bias due to non-random assignment of 
participants to the intervention or control groups, hereafter called non- 
random assignment bias (Shelton et al., 2003). More specifically, this 
method aims to minimise this bias by identifying differences (socio-
demographic, behavioural, etc.) and measuring whether they impact 
results. 

The first step of the Heckman method consisted in determining the 
factors associated with affiliation to the intervention or control groups 
using a probit model. Estimations of residuals were used to calculate the 
Inverse Mills Ratio (IMR) indicator for each participant. In the second 
step, the IMR was added as a covariate to the probit mixed model of 
factors associated with the studied outcomes (syringe sharing or cuta-
neous abscesses), as were other covariates and the main explanatory 
variable (intervention versus control group). In this second step, 500 
bootstrap replicates were performed to estimate confidence intervals 
and p-values in the multivariable model in order to control for possible 
heteroscedasticity arising from the fact that the IMR indicator was not 
observed but estimated. When the p-value of the IMR indicator was < 
0.05 we retained the Heckman approach, otherwise we considered that 
the non-random assignment bias was not statistically significant and 
used the mixed logistic model instead. 

We also used a similar two-step Heckman method to check whether 
loss to follow-up induced attrition bias: the first step consisted in de-
termining the factors associated with being followed up, in order to 
calculate the IMR. We used mixed probit models for the two steps, and 
sensitivity analyses were used to assess relevance of Heckman method. 

We also tested the potential effect of the contextual differences 
between the four countries on both outcomes (i.e. syringe sharing and 
cutaneous abscesses). To do this, we performed a three-level model 
which comprised the follow-up time effect, a random effect at the 
country level, and a random effect at the participant level. Results were 
compared with the mixed logistic model. 

Syringe sharing and cutaneous abscesses were separately modelled. 
The explanatory variable for each model was the interaction between 
follow-up timepoint (M0/M6) and group (control/intervention). With 
respect to the confounding variables, we tested the effect of known or 
potential factors that may have an impact on each outcome. For both 
outcomes, we adjusted for socio-demographic, behavioural, and struc-
tural factors. With regard to drug use, we tested for injection of drugs 
(injection of heroin, methadone, or stimulants at least once in the 
previous month), polydrug use (number of different substances used at 
least once in the previous month), frequency of injection in the previous 
month ((i) <1 injection daily (ii) <3 injections daily, and (iii) >=3 
injections daily)), and harmful alcohol consumption (AUDIT C score 
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Table. 1 
Baseline characteristics (n (%) or median [IQR]), EUROSIDER project study (n=307 individuals)        

Control group Intervention group Total P-value  
N=137 (44.6%) N=170 (55.4%) N=307 (100.0%)   

Study Country    0.897 
Bulgaria 35 (25.5) 40 (23.5) 75 (24.4)  
Greece 35 (25.5) 40 (23.5) 75 (24.4)  
Portugal 31 (22.6) 44 (25.9) 75 (24.4)  
Romania 36 (26.3) 46 (27.1) 82 (26.7)  
Gender    0.260 
Male 111 (81.0) 143 (84.1) 254 (82.7)  
Female 24 (17.5) 27 (15.9) 51 (16.6)  
Transgender 2 (1.5) 0 (0.0) 2 (0.7)  
Age (years) 38 (34-42) 38 (35-43) 38 (34-43) 0.187 
Time since first drug injection    0.332 
>=10 years 114 (83.2) 134 (78.8) 248 (80.8)  
<10 years 23 (16.8) 36 (21.2) 59 (19.2)  
Education level    0.579 
Lower than High School Diploma 88 (64.2) 113 (67.3) 201 (65.9)  
High School diploma or university degree 49 (35.8) 55 (32.7) 104 (34.1)  
Living in a couple    0.249 
No 93 (67.9) 104 (61.5) 197 (64.4)  
Yes 44 (32.1) 65 (38.5) 109 (35.6)  
Slept in the streeta    0.293 
No 93 (67.9) 124 (73.4) 217 (70.9)  
Yes 44 (32.1) 45 (26.6) 89 (29.1)  
Employment    0.682 
No 102 (74.5) 130 (76.5) 232 (75.6)  
Yes 35 (25.5) 40 (23.5) 75 (24.4)  
Prison experience (lifetime)    0.373 
No 61 (44.9) 83 (50.0) 144 (47.7)  
Yes 75 (55.1) 83 (50.0) 158 (52.3)  
Self-reported HIV status    0.287 
Seronegative 86 (62.8) 118 (69.8) 204 (66.7)  
Seropositive 46 (33.6) 43 (25.4) 89 (29.1)  
Not tested 5 (3.6) 8 (4.7) 13 (4.2)  
Self-reported hepatitis C status    0.760 
No 28 (20.4) 29 (17.2) 57 (18.6)  
Yes, but cured 19 (13.9) 30 (17.8) 49 (16.0)  
Yes, but still had HCV 83 (60.6) 102 (60.4) 185 (60.5)  
Not tested 7 (5.1) 8 (4.7) 15 (4.9)  
Use of specialized services or mobile unitsb    0.379 
Not often 82 (60.3) 94 (55.3) 176 (57.5)  
Often or always 54 (39.7) 76 (44.7) 130 (42.5)  
Use of distribution of injection equipment 

in specialized services or mobile unitsc    
0.023 

No 64 (47.4) 58 (34.5) 122 (40.3)  
Yes 71 (52.6) 110 (65.5) 181 (59.7)  
Frequency of injection (previous month)    0.277 
<1 injection daily 48 (35.0) 49 (28.8) 97 (31.6)  
<3 injections daily 38 (27.7) 61 (35.9) 99 (32.3)  
>=3 injections daily 51 (37.2) 60 (35.3) 111 (36.2)  
On opioid agonist treatment    0.689 
No 57 (41.9) 67 (39.6) 124 (40.7)  
Yes 79 (58.1) 102 (60.4) 181 (59.3)  
Heroin injectiona    0.781 
No 61 (44.5) 73 (42.9) 134 (43.6)  
Yes 76 (55.5) 97 (57.1) 173 (56.4)  
Methadone injectiona    0.742 
No 103 (75.2) 125 (73.5) 228 (74.3)  
Yes 34 (24.8) 45 (26.5) 79 (25.7)  
Stimulant injectiona    0.739 
No 78 (56.9) 100 (58.8) 178 (58.0)  
Yes 59 (43.1) 70 (41.2) 129 (42.0)  
Speedball injectiona    0.275 
No 87 (63.5) 118 (69.4) 205 (66.8)  
Yes 50 (36.5) 52 (30.6) 102 (33.2)  
Cannabis usea    0.989 
No 96 (70.1) 119 (70.0) 215 (70.0)  
Yes 41 (29.9) 51 (30.0) 92 (30.0)  
Polydrug used 2 (2-3) 2 (2-3) 2 (2-3) 0.770 
Harmful alcohol consumptione    0.986 
No 99 (72.3) 123 (72.4) 222 (72.3)  
Yes 38 (27.7) 47 (27.6) 85 (27.7)  
Context of injection    0.257 
Alone 75 (54.7) 87 (51.2) 162 (52.8)  
With someone else 45 (32.9) 69 (40.6) 114 (37.1)  

(continued on next page) 
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≥3 for women and ≥4 for men). We also tested for unsafe hygiene 
practices (not washing hands before injection, not cleaning the site of 
injection or licking a needle, at least once in the previous month) and 
being injected by someone else at least once in the previous month. 
Selection of confounders was mainly data driven. First, univariate 
analyses on all relevant variables were performed. Variables sig-
nificantly associated at 20% with the outcome (p-value (P) ≤ 0.20) 
were then selected. We also selected variables known in the literature to 
be correlates. We included all selected variables in the multivariable 
model. A manual backward procedure was used to retain significant 
explanatory variables in both final models, with a threshold of P ≤ 
0.05. Finally, we also performed a Heckman model to study the effect of 
attrition on the validity of the results. 

Qualitative component 

Participants 
Field workers from the four HR programmes who collaborated in 

adapting ITSESI to their local context and who subsequently im-
plemented the intervention were included in the qualitative study. 

Data collection 
The objective of the qualitative component of the project was to 

study the intervention's acceptability by assessing barriers and benefits 
perceived by field workers. 

Acceptability came under the “adoption” step of the RE-AIM fra-
mework. We initially planned to measure acceptability by setting up a 
FG in each country. The objective was to enable field workers to share 
their experience of ITSESI's educational sessions. However, for logistical 
reasons, the planned FG in Romania could not be set up. The 3 FGs 
implemented were facilitated by a social scientist hired for the project. 
Between 8 and 10 field workers were enrolled in each FG. To identify 
barriers and levers to acceptability, we manually selected discourse 
content from the FG that expressed their positive and negative opinions 
regarding the ITSESI intervention. All FGs were carried out in English. 
All were audio-recorded, translated and transcribed. 

Data analysis 
Qualitative data was analysed thematically (Braun and Clarke, 2014). 

Verbatim examples of principal thematic content from the FGs discussions 
are presented in the results section. 

Results 

Quantitative results 

Baseline sample description 
Of the 307 study participants in the quantitative component, 138 

(55%) received the intervention between M0 and M6 (intervention 
group), and 169 were allocated to the control group (45%). In Table 1, 
we describe baseline characteristics of the two groups and overall 
characteristics of the study sample. Approximatively 75 participants 
were recruited in each country, except for Romania, which had 82 
participants. One-sixth (17%) of the participants were female, median 
age was 38 years (interquartile range (IQR) = 34-43). Approximately 
30% had slept in the street at least once in the previous month and half 
had been incarcerated at least once during their life. Twenty-nine 
percent reported being HIV positive, and 61% declared they currently 
had HCV. Sixty-percent reported receiving opioid agonist treatment. 
Finally, the main drugs used in the previous month were heroin (56%), 
stimulants (42%) and speedball (33%), all by injection. 

Participants in the intervention group were more likely than their 
control group counterparts to declare receiving injecting equipment 
from specialized services or mobile units (66% versus 53%). In terms of 
sociodemographic characteristics, they were slightly more likely to be 
living in a couple (39% versus 32%) and less likely to have slept in the 
street during the previous month (27% versus 32%). Both groups were 
similar regarding drug use (i.e., (type, quantity, mode of administra-
tion) in the previous month. 

Two hundred and three participants (66%) completed the follow-up 
questionnaire at M6. We compared baseline characteristics of partici-
pants who completed the 6-month study with those lost to follow-up 
(results not shown). The study attrition rate was significantly lower in 
the intervention group than in the control group over the 6-month 
study period: 27% versus 42%. With regard to the two intervention 
effectiveness outcomes, no differences were found between participants 
lost to follow-up and those who were not, in terms of syringe sharing 
(p=0.81) and cutaneous abscesses (p=0.42). 

Impact of intervention on effectiveness outcomes (syringe sharing and 
cutaneous abscesses) 

Figure 2 and Figure 3 display the evolution of the effectiveness 
outcomes for each group from enrolment (M0) to M6 of follow-up. We 

Table. 1 (continued)       

Control group Intervention group Total P-value  
N=137 (44.6%) N=170 (55.4%) N=307 (100.0%)   

In group 17 (12.4) 14 (8.2) 31 (10.1)  
Injection in public settingsa    0.989 
No 70 (51.1) 87 (51.2) 157 (51.1)  
Yes 67 (48.9) 83 (48.8) 150 (48.9)  
Syringe sharinga    0.553 
No 98 (71.5) 126 (74.6) 224 (73.2)  
Yes 39 (28.5) 43 (25.4) 82 (26.8)  
Cutaneous abscessesc    0.404 
No 106 (77.4) 123 (73.2) 229 (75.1)  
Yes 31 (22.6) 45 (26.8) 76 (24.9)  

a At least once in the previous month 
b In the previous six months 
c At least once in the previous six months 
d Number of different substances used at least once in the previous month 
e AUDIT C score ≥3 for women or ≥4 for women.  
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found a significantly greater decrease in the intervention group re-
garding syringe sharing (from 25 to 16%) than in the control group 
(from 29 to 24%). With regard to cutaneous abscesses during the pre-
vious 6 months, a large decrease was observed at M6 in the intervention 
group (from 27 to 14%), the relevant decrease again being smaller in 
the control group (from 23 to 18%). 

In the intervention group, the two multivariable models (Table 2), 
adjusted for significant and known correlates, showed a significant 
decrease between M0 and M6 in terms of both syringe sharing and 
cutaneous abscesses (respectively, adjusted odds ratio (aOR) [95% 
confidence interval (95% CI)] = 0.38 [0.17,0.85] and aOR [95% 
CI] = 0.38 [0.16,0.90]). We found no significant decrease in the con-
trol group (respectively aOR [95% CI] = 0.61 [0.24,1.53] and aOR 
[95% CI] = 0.75 [0.30,1.86]). For both multivariable models, we 
simplified the explanatory variable by combining observations for both 
groups at M0. We then compared control group and intervention group 
outcomes at M6 with the outcomes at M0. We also tested an ex-
planatory variable for 4 groups (control group at M0, intervention 
group at M0, control group at M6 and intervention group at M6), and 
measured the evolution in each group separately, by comparing the 
control group at M6 with the control group at M0 and the intervention 
group at M6 with the intervention group at M0 (results not shown). 
These models provided similar results to those models described in  
Table 2. In addition, younger age (aOR [95% CI] = 0.90 [0.85, 0.96]), 
injecting methadone (aOR [95% CI] = 6.24 [2.56, 15.21]), injecting 
stimulants (aOR [95% CI] = 3.28 [1.56, 6.88]), and injecting in a 
group (aOR [95% CI] = 6.41 [1.91, 21.50]) were all positively asso-
ciated with increased syringe sharing. Polydrug use (aOR [95% 
CI] = 1.41 [1.10, 1.81]) and frequent injection (i.e., ≥3 times daily) 

(aOR [95% CI] = 2.72 [1.09, 6.81]) were risk factors of reporting a 
cutaneous abscess. Instead, being in a couple had a protective effect 
(aOR [95% CI] = 0.38 [0.17, 0.85]). 

We conducted two Heckman analyses to investigate both non- 
random assignment bias (see Supplementary file - Tables 2 and 3) and 
study attrition bias (see Supplementary file - Tables 5 and 6). For both 
outcomes (syringe sharing and cutaneous abscesses), the IMR indicator 
was not significantly associated with the outcome either for the non- 
random assignment bias (p=0.89 and p=0.97, respectively) or the 
attrition bias (p=0.55 and p=0.09, respectively). Furthermore, mul-
tilevel methods incorporating random country-level and individual- 
level effects yielded similar results to those from the mixed models. 

Qualitative results 

Perceived benefits of ITSESI intervention 
In all four study countries, field workers had a very positive per-

ception of the educational intervention. “Regarding the simulation, I re-
member that we said at the beginning, beyond the legal framework that does 
not allow us to do otherwise, we also had our fears, our apprehensions: ‘I will 
now observe a real use’. It was something very new for us, or at least for me. 
But I wonder if it has changed. I tell myself that, because in talking with 
members of my team they told me that they finally liked it to see how it 
went.” (PRAKSIS, Greece) 

For the field workers involved, ITSESI not only succeeded in chan-
ging PWID practices, but also brought to light new issues which they 
(i.e., the field workers) were previously unaware of, like inequality and 
interdependence in couples who both inject. By observing (filmed) in-
jection where one partner injected another, and by listening to 

Figure. 3. Change in % of participants who reported a cutaneous abscess during the previous six months for the control and intervention groups. Legend: n (%), 
EUROSIDER project study (N=502 observations, n=306* individuals). * missing data for one person for this outcome 

Figure. 2. Change in % of participants who reported syringe sharing at least once during the previous month for the control and intervention groups. Legend: n (%), 
EUROSIDER project study (N=506 observations, n=306* individuals). * missing data for one person for this outcome 
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participants’ discourses about partner-based injection, field workers 
were not only better equipped to provide advice for individual injection 
practices but also on how to improve partner-based injection practices. 

“When it's a single person, it is one trainer working with him/her. But if 
they're a couple, we feel more comfortable this way. And the people do too. 
Then we are two by two, you see? And we think it works well this way – to 
work together with them. The pre-injecting interview we do individually with 
people. We explicitly ask their consent and we are ready to react – for ex-
ample if some of them state ‘I want to share something with you only’ or 

something like that, we give them the space to do so. This is to avoid the 
domination of one of the partners - if the other one has something to say, 
which is impossible during the session.” (IHF, Bulgaria) 

The ITSESI intervention helped participating field workers to im-
prove both their professional practices and understanding of the real 
patterns of drug use. It also helps to understand long-standing injection 
practices which were previously ‘invisible’ or unknown to field workers: 

“Today, after the various observations I made, what I realized was that 
some users have been consuming for 5, 10 years, in the same way, with a 

Table. 2 
Factors associated with syringe sharing and with cutaneous abscesses: Logit mixed models, univariate and multivariable analyses, EUROSIDER project study             

Syringe sharing at least once in the previous month  At least one cutaneous abscess in the previous six months  
Univariate Multivariable  Univariate Multivariable  
N=506, n=306 N=502, n=306  N=502, n=306 N=494, n=305  
OR [95% CI] p-value aOR [95% CI] p-value  OR [95% CI] p-value aOR [95% CI] p-value 

Intervention X follow-up          
M0 Ref Ref Ref Ref  Ref Ref Ref Ref 
Control group at M6 0.75 [0.30,1.85] 0.532 0.61 [0.24,1.53] 0.293  0.60 [0.26,1.36] 0.220 0.75 [0.30,1.86] 0.536 
Intervention group at M6 0.28 [0.12,0.67] 0.004 0.38 [0.17,0.85] 0.019  0.34 [0.16,0.73] 0.006 0.38 [0.16,0.90] 0.028 
Gendera          

Male Ref Ref    Ref Ref   
Female or transgender 2.93 [1.05,8.17] 0.040    0.87 [0.38,2.00] 0.745   
Age (years)a 0.89 [0.83,0.95] 0.000 0.90 [0.85,0.96] 0.001  1.01 [0.97,1.05] 0.769   
Time since first drug injection (years)a          

>=10 years Ref Ref    Ref Ref   
<10 years 2.23 [0.81,6.16] 0.122    1.20 [0.55,2.61] 0.652   
Education levela          

Less than High School diploma Ref Ref    Ref Ref   
High School diploma or university degree 1.80 [0.77,4.24] 0.177    1.43 [0.75,2.71] 0.278   
Living in a couple          
No Ref Ref    Ref Ref Ref Ref 
Yes 1.71 [0.76,3.83] 0.196    0.35 [0.17,0.71] 0.004 0.38 [0.17,0.85] 0.019 
Slept in the streetb          

No Ref Ref    Ref Ref   
Yes 1.25 [0.54,2.88] 0.604    2.22 [1.19,4.15] 0.012   
Employment          
No Ref Ref    Ref Ref   
Yes 0.96 [0.42,2.20] 0.931    0.84 [0.42,1.66] 0.608   
On opioid agonist treatment          
No Ref Ref    Ref Ref   
Yes 1.04 [0.46,2.35] 0.932    0.73 [0.39,1.37] 0.330   
Heroin injectionb          

No Ref Ref    Ref Ref   
Yes 0.67 [0.33,1.37] 0.273    2.21 [1.14,4.30] 0.019   
Methadone injectionb          

No Ref Ref Ref Ref  Ref Ref   
Yes 6.89 [2.81,16.91] 0.000 6.24 [2.56,15.21] 0.000  0.32 [0.15,0.68] 0.003   
Stimulant injectionb          

No Ref Ref Ref Ref  Ref Ref   
Yes 3.76 [1.76,8.04] 0.001 3.28 [1.56,6.88] 0.002  1.60 [0.88,2.91] 0.120   
Polydrug usec 1.36 [1.02,1.82] 0.039    1.53 [1.23,1.89] 0.000 1.41 [1.10,1.81] 0.006 
Harmful alcohol consumptiond          

No Ref Ref    Ref Ref   
Yes 2.07 [0.87,4.91] 0.099    0.89 [0.45,1.77] 0.749   
Context of injection          
Alone or did not inject Ref Ref Ref Ref  Ref Ref   
With someone else 2.22 [1.01,4.91] 0.048 2.01 [0.93,4.35] 0.077  0.90 [0.48,1.68] 0.732   
In group 5.35 [1.52,18.78] 0.009 6.41 [1.91,21.50] 0.003  2.28 [0.90,5.80] 0.083   
Injected in public settings          
No Ref Ref    Ref Ref   
Yes 1.93 [0.90,4.14] 0.089    1.67 [0.94,2.97] 0.082   
Frequency of injection (previous month)          
<1 injection daily Ref Ref    Ref Ref Ref Ref 
<3 injections daily 1.26 [0.53,3.02] 0.604    0.73 [0.33,1.61] 0.435 0.69 [0.28,1.67] 0.408 
>=3 injections daily 1.32 [0.52,3.35] 0.552    3.65 [1.59,8.37] 0.002 2.72 [1.09,6.81] 0.032 
Unsafe hygiene practicese          

No Ref Ref Ref Ref  Ref Ref Ref Ref 
Yes 4.32 [1.22,15.34] 0.024 3.13 [0.90,10.92] 0.073  3.39 [1.16,9.86] 0.025 3.33 [0.92,12.11] 0.067 
Injection by someone elseb          

No Ref Ref    Ref Ref Ref Ref 
Yes 1.76 [0.83,3.73] 0.138    1.96 [1.08,3.57] 0.027 1.94 [0.96,3.92] 0.063 

a Baseline characteristics. b At least once in the previous month. c Number of different substances used at least once in the previous month (except cannabis). d 

AUDIT C score ≥3 for women or ≥4 for women. e Reported not washing hands, not cleaning the site of injection or licking the needle before injecting at least once in 
the previous month.  
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habit, with a precise method, (…) they showed me exactly their method of 
use.” (PRAKSIS, Greece) 

“…we never knew what happened in practice, we couldn't comment on 
this practice, we never saw how they did it. So this is something very valuable 
I think. We are able now really to upgrade ourselves as professionals, we can 
see what and where the needs are.” (IHF, Bulgaria) 

Speaking freely about injection practices played a part in strength-
ening the trustful relationship between harm reduction professionals 
and PWID: 

“Oh, absolutely, I learn some things about the clients, important ones, 
which I didn't know, although they've been our clients for 15 years. For 
example, I didn't know about one of our female clients, that she never in-
jected herself, I was shocked… I'd been thinking that she… But she was 
actually injected by someone else.” (IHF, Bulgaria) 

“The challenge of this programme is that users who are on the street trust 
the process and a relationship is created. From the moment it happens ... I 
think it starts to happen and grow at an impressive rate, for me anyway that 
was not present from the beginning…. My observation is that there is a need 
to be in front of a person who will take note of their opinion, that will give 
them importance and they will convey something of their personal reality…” 
(PRAKSIS, Greece) 

Barriers to ITSESI implementation 

As revealed in the exploratory phase, one of the main barriers to 
ITSESI's implementation was the local legal context, something also 
highlighted in the field workers’ discourses: “I think the greatest difficulty 
was that our situation was different from that of France, about the ob-
servation of use, which is prohibited in Greece.” (PRAKSIS, Greece) 

One of the hardest challenges was for field workers who were ex- 
PWID to have to observe others injecting. This could be a future 
drawback to implementing ITSESI if ex-PWID field workers are in-
adequately prepared for this experience. 

“In fact he [referring to a colleague who was an ex-PWID] injected for 
thirteen years, and if Eurosider really was a challenge for someone it's for 
him, because to see the others shoot in front of him, with all he liked so much 
... it was a great difficulty, but at the same time it made him evolve and grow 
and understand that what he is doing is really a job.” (GAT, Portugal) 

The present study highlights the structural barriers to good injection 
practices, which could prove difficult for professionals implementing 
ITSESI in the future. 

“Another thing is the dead ends which makes it difficult for us as pro-
fessionals: I teach you to drive but I give you no car. I tell you that your space 
must be clean, but when you have to use it in the street you cannot do it. I tell 
you that you must always have a new kit, but when it is not possible to access 
what do I tell you? I tell you that you should not throw it in the normal trash 
but in a special bin but you cannot find it ... What am I telling you? It's 
pathways without issues and we have no answer to give. This is compli-
cated.” (PRAKSIS, Greece) 

Finally, one obstacle to implementing the intervention was the 
challenge to integrate it within routine activities because of a lack of 
human resources, time and funding: 

“A new project inside the association, and that brought a lot of people in 
relation to that. This has reduced the daily resources in terms of time, be-
cause it creates a workload: it was necessary to occupy the room for the 
Eurosider, plus the questionnaires beside, suddenly all this was complicated 
to manage.” (GAT, Portugal) 

Discussion 

Our study suggests that the Individually Tailored Support and 
Education for Safer Injection (ITSESI) intervention is effective in re-
ducing HIV/HCV risk practices and cutaneous abscesses among PWID 
receiving the intervention. We also demonstrated some important 

aspects of transferability: the importance of adapting the intervention 
to local contexts, the need for a high level of field worker acceptability, 
and a positive impact on their HR practices. 

Despite the different contexts, the ITSESI intervention had a positive 
impact on the same two effectiveness outcomes explored in the original 
French ANRS-AERLI study, specifically, a reduction in syringe sharing 
and in cutaneous abscesses (Roux et al., 2016). With regard to sharing 
practices, a significant decrease (62%) was observed in the intervention 
group whereas the control group had no significant decrease. This 
suggests a reduction of 1/3 in HCV incidence in the former group if we 
consider that sharing practices have a relative risk of 1.5 in PWID who 
shared syringes compared with those who do not (Palmateer et al., 
2013). This result is important in regard to complications related to 
HCV disease and costs associated with HCV treatment (Pascual- 
Argente et al., 2018, Gountas et al., 2019). With respect to cutaneous 
abscesses, we also found a 62% decrease in the intervention group, but 
no decrease in the control group, something which could also have an 
important impact on health among PWID (Kerr et al., 2005). This fact 
also underlines the importance of hygiene practices, a factor that re-
ceives little attention despite hand washing being strongly correlated 
with cutaneous infections (Dwyer et al., 2009). We also observed in-
dividual factors associated with sharing needles or syringes and with 
abscesses, already highlighted in the literature. As expected, young 
people in our study were more likely to report sharing syringes, which 
corroborates findings from a previous study showing that younger 
people have less knowledge about the risks involved, less access to 
sterile equipment (Horyniak et al., 2013), and are more likely to ex-
periment and take risks (Steinberg et al., 2008). Specific interventions 
for younger PWID are therefore essential. Some injecting practices are 
very risky, such as those related to stimulant injection (as the frequency 
of injection is higher (Arendt et al., 2019)) and to methadone injection 
(associated with more frequent sharing practices, possibly due to a lack 
of adequate needle for injecting methadone solution (Hopwood et al., 
2003); however no evidence for this has yet been shown). Certain 
structural factors are also associated with risk practices and complica-
tions. Injection in public spaces is correlated with sharing syringes 
(Hunter et al., 2018), which highlights the need for more adequate 
places to inject, such as drug consumption rooms, and more housing 
facilities for PWID (Topp et al., 2013). Injecting in groups was strongly 
associated with sharing practices in our study. This fact underlines the 
need for initiatives where peer leaders, and not only organisations, can 
also distribute sterile equipment in the community (Latkin, 1974). Al-
though living in a couple had a protective effect on complications such 
as abscesses (probably a proxy of better housing conditions), people 
who reported being injected by someone else were more likely to report 
abscesses. This also highlights the importance of educating people to 
become autonomous when injecting. 

Our findings underline the importance of structural factors for 
ITSESI's success. First, the availability of needle and syringe pro-
grammes - which constitute the primary HR service recommended by 
the European Monitoring Centre for Drugs and Drug Addiction 
(EMCDDA) - is crucial for PWID and for ITSESI. A recent Cochrane 
review showed that high needle and syringe programme coverage in 
drug-user populations is associated with a reduced risk of HCV acqui-
sition (Platt et al., 2017). However, the present study demonstrated that 
adequate access to needle and syringe programmes are still lacking in 
three of the countries studied (Bulgaria, Romania and Greece). This 
advocates the need to increase the number of such programmes in all 
European countries. In addition, the repressive legal context in these 
same three countries, made it impossible for field workers to directly 
observe PWID inject themselves, which is a key ideal dimension of the 
ITSESI intervention. Changing structural factors, especially those which 
could constitute a ‘risk environment’ for PWID, need the greatest at-
tention (Rhodes, 2009). In our study, the need to change the mode of 
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direct observation of drug injection, by using artificial skin pads and 
videos, highlights the importance of being able to adapt ITSESI to local 
contexts, and the strong legal impact on its implementation. 

In terms of field workers’ acceptability of the intervention, our 
findings showed that ITSESI had a double positive impact: it improves 
the quality of the field workers’ relationship with PWID (the fact that 
ITSESI is an educational session creates the opportunity for more 
privacy and closer relationships) and provides field workers with 
technical and relational training (which means they are more prepared 
to provide adequate responses to needs of PWID). It shows that field 
workers who provided the intervention found a considerable im-
provement in their daily work practices as it helped them to start dia-
logue about injection, and to better understand real-world practices and 
environmental factors which influence risk practices. This finding 
confirms the value of using a pragmatic approach to harm reduction 
which both targets real-world harms and considers the structural fac-
tors associated with risk, and which has been shown to improve the 
user-provider relationship (Hawk et al., 2017). 

However, this can only occur if PWID have access to a minimum 
level of sterile injecting equipment. With regard to the implementation 
phase of our study, training was very well accepted by field workers, 
and they implemented ITSESI with ease. 

More generally, it is interesting to note that our findings underline 
the value of such educational interventions for PWID as a way to reduce 
HIV/HCV risk transmission, as they also take other influences (e.g., 
familial, inter-individual, etc.) into account. Rhodes’ ‘risk environment’ 
framework describes the risks associated with drug use as a combina-
tion of interrelated influences of individual (age, type of drugs), social 
(group injection), economic (housing conditions) and policy (crim-
inalization risks) dimensions (Rhodes, 2009). Interventions targeted at 
PWID therefore need to anticipate and measure all these influences. 

The present study has limitations. First, unexpected local conditions 
regarding the lack of injecting materials in 3 of the study countries and 
logistical reasons in the Romanian HIV centre, led us to change certain 
aspects of the protocol, but this in itself can be seen as a result, as the 
adaptation of ITSESI was an important aspect of the implementation 
process. Implementation science usually includes the element “Reach” 
(also a step in the RE-AIM Quest framework we used here), meaning the 
ability of the intervention to reach individuals. In our study, we en-
rolled approximately 75 participants per country. Clearly, this is not 
representative of the whole population of PWID. However, by working 
with field workers, we reached people who were more in need of this 
educational intervention. With regard to the evaluation of effectiveness, 
it is known that self-reported drug use and associated risk practices may 
be subject to social desirability bias. However, previous studies have 
already shown the validity of self-reported data by people who use 
drugs (Darke, 1998). We acknowledge that the non-randomized allo-
cation of participants could lead to a bias in the analyses. However, this 
was controlled for by a Heckman method which showed no impact on 
the results. Furthermore, it is important to note that all PWID in both 
arms had access to exactly the same sterile equipment. Moreover, lost- 
to-follow-up participants, who were more likely to be frequent in-
jectors, may have limited the positive effect of the intervention. Despite 
a high attrition rate in the control group, we found no impact of the loss 
to follow-up on the results. Finally, the Maintenance step of the RE-AIM 
Quest framework used in our study concerns advocacy work for the 
future diffusion of ITSESI at the pan-European level. Part of this ad-
vocacy will include highlighting structural barriers, some of which we 
already encountered and overcame in the present study. Our role as 
researchers and community partners is to take advantage of these re-
sults to advocate for widespread coverage of needle and syringe pro-
grammes, for drug consumption rooms, and in particular, for the dis-
semination of ITSESI at the pan-European level. 

Conclusion 

This implementation science study assessed and demonstrated the 
effectiveness of the ITSESI intervention in terms of a reduction in syr-
inge sharing and in cutaneous abscesses among PWID in four European 
countries. In addition, it demonstrated field workers’ high level of ac-
ceptability and positive perception of the intervention. The study con-
firms the importance of measuring and taking into account structural 
factors that could impair the implementation of this peer-driven edu-
cational intervention. It also highlights the current lack of resources for 
PWID in particular European settings, the ‘risk environment’ they are 
exposed to, and more generally, the need for increased implementation 
science in these settings. Finally, our findings here, together with those 
from the previous French study (Roux et al., 2016), are encouraging in 
terms of going forward with ITSESI's dissemination. Easy to implement, 
the intervention has a positive impact on PWID health and improves 
professional practices. Further studies are needed to investigate the 
scalability of ITSESI at a broader level using key implementation sci-
ence research methods (Ben Charif et al., 2018). 
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