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Drug network identification predicts injecting risk behavior among 
people who inject drugs on hepatitis C virus treatment in Tayside, 
Scotland

Amy Malagutia,b , Christopher J. Byrnec,d , Fabio Sanib , Kevin Powere,f, Ann Eriksend and 
John F. Dillonc,g 
aTayside drug and alcohol recovery Psychology Service, constitution house, nhS Tayside, dundee, UK; bdepartment of Psychology, 
Scrymgeour Building, School of Social Sciences, University of dundee, dundee, UK; cdivision of Molecular and clinical Medicine, 
School of Medicine, University of dundee, ninewells hospital and Medical School, dundee, UK; ddirectorate of Public health, Kings 
cross hospital, nhS Tayside, dundee, UK; eTayside adult Psychological Therapy Services, dudhope Terrace, nhS Tayside, dundee, UK; 
fSchool of natural Sciences, University of Stirling, Stirling, UK; gdepartment of Gastroenterology, nhS Tayside, ninewells hospital and 
Medical School, dundee, UK

ABSTRACT
The risk of Hepatitis C Virus (HCV) acquisition among People Who Inject Drugs (PWID) 
remains high when injecting risk behavior within networks endures. Several psychosocial 
factors influence such behavior. Following a drive within Tayside, a geographic region in 
Scotland, to achieve World Health Organization HCV elimination targets, addressing HCV 
re-infection risk as a barrier to elimination is critically important. This cross-sectional study 
seeks to address this barrier to elimination by investigating associations between group 
identification (one’s subjective sense of belonging and connectedness to a social group 
coupled with a sense of shared goals, beliefs and values with the other members of the 
group) and injecting risk behavior among PWID on HCV treatment at needle and syringe 
provision sites in Tayside. Participants completed psychosocial questionnaires between 
treatment weeks zero and three of treatment. Correlation analyses were undertaken, and 
significant factors included in multiple linear regression models for injecting risk behavior. 
Injecting frequency, drug network identification, and family identification, were correlated 
with injecting risk behavior, and drug network identification had a positive predictive on 
injecting risk behavior. Identification with a social group, conventionally associated with 
improved health, may pose health risks in specific contexts. Healthcare providers should 
consider stratifying individuals with higher group identification with PWID networks for 
enhanced harm reduction engagement to mitigate transmissible infection risk among PWID. 
Additionally, psychological interventions to strengthen group identification with networks 
which impact positively on health behavior should be explored.

Introduction

Hepatitis C Virus (HCV) is a global public health 
threat—with an estimated 56.4 million infected people 
worldwide—which can lead to significant long-term 
negative health outcomes.1 Recent estimates indicate 
that, despite a reduction in the global prevalence of 
chronic HCV, and the delivery of 9.4 (95% CI 7.5–
11.7) million HCV treatments globally from 2015 to 
19, World Health Organization (WHO) targets to 
eliminate it as a public health threat by 2030 are likely 

to be missed, with an attendant rise of up to 17% in 
rates of end-stage liver disease relative to 2020.1–3 In 
high-income countries, a critical determinant of HCV 
transmission is injection drug use (IDU) among peo-
ple who inject drugs (PWID). Globally, PWID account 
for an estimated 8.5% (95% CI 4.6–13.1) of all HCV 
cases, with close to 40% of individuals with recent 
IDU infected with HCV.4 With the relatively recent 
availability of short courses of highly effective and 
well-tolerated Direct Acting Antivirals (DAAs) for 
HCV, cure rates among PWID, including those 
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disclosing active IDU, have exceeded 95%.5 Alongside 
contemporary diagnostics which can enable 
task-shifting to low-threshold non-clinical environ-
ments, the tools required to achieve HCV elimina-
tion—in the continuing absence of a vaccine—are 
broadly known to researchers and clinicians.6,7

Despite these therapeutic and diagnostic advances, 
and their associated high cure rates among PWID, 
HCV re-infection remains a critical barrier to sus-
tained elimination of HCV.8 Re-infection is associated 
with dynamism and social patterns within PWID net-
works, wherein sharing of injection-related equipment 
is common.9,10 Often persons supplying substances 
within a group will inject first, with the individuals 
supplying the equipment injecting next.11 In the 
absence of sufficient global scale-up of harm reduction 
provision, including supply of approximately 300 clean 
needles and syringes per PWID per annum globally, 
exploring the dynamics which underlie risk behavior, 
such as sharing of injection equipment, among PWID 
will be important to understanding and reducing the 
likelihood re-infection.2 Recent real-world data from 
Scotland has demonstrated high re-infection rates 
among PWID in carceral (14.3 per 100 person-years 
[PY]; 95% CI 11.1–18.5) and community (9.5 per 
100PY; 95%CI 7.8–11.7) environments, as well as 
among those treated as part of Tayside’s regional 
treatment-as-prevention (TasP) program (15.20 per 
100 PY; 95% CI 10.81–20.78).12,13 Importantly, recent 
figures suggest that from 2017 to 20 needle and 
syringe provision (NSP) per PWID per annum 
declined from 66 to 33 in Tayside and from 68 to 47 
across Scotland.14 Well below the WHO target. 
However, numerous re-infections were also identified 
as a proportion of new diagnoses (42/183; 23%) in 
the Icelandic TasP program, even in the context of 
high needle (404/PWID per year) and syringe (214/
PWID per year) provision, so increased NSP provision 
is not necessarily a panacea for HCV re-infection.15

Recommendations to address re-infection rates 
among PWID to date have included educational ini-
tiatives, behavioral interventions, improved linkage 
to care, counseling, and increased engagement with 
harm reduction services.8 Reported initiatives have 
further been underpinned by peer-led or peer-informed 
approaches to NSP provision, home-based overdose 
education and naloxone distribution sites, and strat-
egies to promote safer injecting practices.16–18 
However, despite these innovative approaches, public 
health educational initiatives targeting the risks of 
HCV acquisition have yet to be proven effective in 
reducing transmission, and recent global estimates 
have suggested that less than 1% of PWID live in 

countries with high coverage of both NSP and opioid 
agonist therapy (OAT).1,19 It is estimated that only 
33 needles and syringes are distributed worldwide 
per PWID annually.19 Even in a context of high NSP, 
some have suggested that harm reduction and coun-
seling interventions may be erroneously targeting 
factors of lesser relevance, such as health motivation, 
and delay discounting (i.e., higher-valued, delayed 
outcomes are dismissed in favor of lower-valued, 
immediate outcomes, denoting decreased ability to 
control behavior).20–22

The global inadequate access to harm reduction, 
high reported real-world rates of re-infection among 
PWID, and the evidence on the influence of social 
groups on injecting behavior,23–30 demonstrate a need 
for further targets of behavior change to decrease risk 
of re-infection. This study aimed to explore psychoso-
cial factors which may be associated at the individual 
level with self-reported risky injecting behavior among 
PWID receiving DAA treatment for HCV, in order to 
inform potential strategies to reduce the risk of 
re-infection among PWID. Specifically, we aimed to 
explore the role of group identification on injecting 
risk behavior. Group identification refers to one’s sub-
jective sense of belonging and connectedness to a social 
group coupled with a sense of sharing goals, beliefs 
and values with the other members of the group.31 
Identifying with a social group therefore implies that 
the self is, to some extent at least, defined by the 
group. Research based on the social identity approach 
has demonstrated that a greater number of group iden-
tifications is associated with better mental and physical 
health.31–33 Indeed, recent research has demonstrated 
that among PWID who do not share injecting para-
phernalia, greater levels of community attachment (i.e., 
identification with a peer network) among PWID has 
significant positive impacts upon internalized stigma 
and well-being, though this was not the case among 
those who share injecting equipment.34

To control for secondary influential factors which 
may be associated with group identification and that 
impact on injecting risk behavior, mental health vari-
ables and illness perception were investigated in the 
present study. High levels of depression and anxiety 
and experience of trauma have been evidenced to be 
associated with more sharing of injecting equipment 
practices in numerous studies. 23,25–27,29,30,35 Further 
to these, HCV risk perception (the perceived risk of 
acquiring HCV by undertaking a specific task, such 
as sharing equipment) has also been shown to be 
associated with injecting risk,23,28,36,37 coupled with 
illness perception (how an individual mentally frames 
living with an infection or disease, that can impact 
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on one’s ability to cope with it), by influencing treat-
ment coping and behavioral adjustments.38–42 
Therefore these parameters were also assessed in the 
present study to investigate any effects on injecting 
risk behavior and any associations with group 
identification.

To our knowledge, this is the first study to inves-
tigate the role of group identification on injecting risk 
behavior among PWID receiving HCV treatment who 
currently inject drugs.

Methods

Study design

This cross-sectional study was co-sponsored by 
National Health Service (NHS) Tayside and University 
of Dundee (ref: 2017PZ04) and received favorable eth-
ical opinion from East of Scotland NHS Research 
Ethics Service (ref: 17/ES/0150). Individuals diagnosed 
with active HCV infection at two NSP sites were 
approached to participate in the research prior to ini-
tiating treatment with DAAs. The study was advertised 
through word-of-mouth by NSP nursing staff during 
routine NSP visits. Interested individuals were referred 
by nurses to a member of the research team (AM) to 
discuss the study and consent to participate. This same 
research team member completed the survey measures 
with participants. Participation was voluntary; there 
were no financial incentives, but participants could 
avail of nutrient drinks (Ensure nutritional shakes) 
which are routinely offered on site as part of standard 
care. The study visit lasted, on average, for 30 minutes, 
though this was not formally recorded.

Setting

NHS Tayside is Scotland’s fourth-largest health board 
and serves approximately 400,000 people in the East 
of Scotland, of whom approximately 2,800 are estimated 
to be PWID. HCV treatment for PWID is delivered 
by a multidisciplinary team through multiple commu-
nity venues, including prisons, pharmacies, outreach 
clinics, NSP sites, and drug treatment services.13 All 
healthcare provided by the NHS is free to patients at 
the point of delivery. This study was in a population 
of PWID diagnosed with HCV and receiving treatment 
with DAAs at two NSP sites in the region.

Participants

HCV RNA+ adults (≥18 years) prescribed DAA treat-
ment for HCV at participating NSP sites, who 

self-reported active IDU, were eligible to participate. 
All participants provided written informed consent. 
Exclusion criteria included inability to communicate 
in English; inability to provide informed consent; or 
aggressive/violent behavior: no participants were 
excluded. All data collection occurred at the NSP sites 
between weeks zero and three of HCV treatment.

Measures

Basic demographic data was collected, and the fol-
lowing validated questionnaires were administered to 
participants by lead researcher (AM): Injecting Risk 
Questionnaire (IRQ),43 Group Identification Scale 
(GIS)44 adapted for Drug Network and for Family, 
Patient Health Questionnaire (PHQ-9),45 General 
Anxiety Disorder (GAD-7),46 Post Traumatic Stress 
Disorder (PTSD-5),47 and Illness Perception 
Questionnaire (B-IPQ), adapted to HCV.48 The pri-
mary outcome under investigation was injecting risk 
behavior (measured with the IRQ), defined as sharing 
injecting paraphernalia with other PWID. The IRQ 
was comprised of 15 items describing risky injection 
behaviors such as: 4) given or lent used needles/
syringes to a friend or acquaintance; 6) injected with 
needles/syringes that had already been used by a 
sexual partner; Participants were asked to report how 
often they engaged in each behavior in the past 
4 weeks on a 4-point Likert-type scale from “never” 
to “frequently.” The total score was taken as the mean 
of all items. Similarly, the GIS scales for family and 
drug injecting network were each comprised of 4 
items, such as: 1) I feel a bond with my injecting/
drug network; 3) I have a sense of belonging to my 
family; Participants were asked to report their level 
of identification on a 7-point Likert-type scale from 
“strongly agree” to “strongly disagree.” The total score 
was taken as the mean of all items. A score of 3 or 
more indicated a sense of identification with 
the group.

For each questionnaire, higher scale scores reflect 
greater levels of that measure; for example, higher 
IRQ scores reflect greater levels of injecting risk 
behavior; lower PTSD-5 scores reflect lower levels of 
PTSD, and so on across all instruments. Scoring sys-
tems and example scale items are shown in 
Supplementary file 1 (Supplementary Table S1). 
Including all measures, the survey took approximately 
30 minutes to complete per participant.

Recorded clinical parameters included HCV geno-
type; Sustained Virologic Response 12 weeks post 
treatment (SVR12), defined as undetectable HCV RNA 
(<10 IU/mL); or occurrence of re-infection, defined 

https://doi.org/10.1080/08964289.2022.2142501
https://doi.org/10.1080/08964289.2022.2142501


4 A. MALAGUTI ET AL.

as quantifiable HCV RNA (>10IU/mL) following prior 
undetected RNA with a change in HCV genotype. 
Clinical outcomes were followed up to 03/01/2020. 
All testing was undertaken on whole blood obtained 
by conventional phlebotomy and analyzed by NHS 
laboratories at Ninewells Hospital, Dundee, using the 
Hologic Panther platform with HCV Quant Dx Assay 
or the Abbott Real-Time m2000sp and m2000rt 
Polymerase Chain Reaction (PCR) platform.49,50

Statistics

Descriptive analyses were undertaken to assess par-
ticipant characteristics, scores of all measured vari-
ables, and median (interquartile range) days from 
pretreatment HCV RNA test to treatment initiation. 
Bivariate analysis was undertaken using Spearman’s 
rank correlation test and Pearson’s chi-squared test to 
explore factors associated with injecting risk behavior. 
Variables significantly correlated with injecting risk 
behavior were included in a multiple linear regression 
model to investigate possible predictors of injecting 
risk behavior. Consequent to minor regression assump-
tion violations identified in post-hoc assessments, the 
model was re-fitted using the bootstrap option—a 
robust method in the presence of assumption viola-
tions—to verify parameter estimates (1,000 samples).51 
Analysis was undertaken using IBM SPSS Statistics 
25 and p values of ≤0.05 were assumed to demonstrate 
statistical significance.

Results

From 23 February 2018 to 09 August 2019, 82 HCV+ 
PWID were approached to participate in the study, 
of which 52 consented to take part and 50 partici-
pated (Figure 1). Of those who declined to participate 
(n = 30), all were eligible but declined due to lack of 
interest.

Median time from pretreatment HCV RNA testing 
confirming infection to treatment initiation was 
19 days (11–39). When followed-up for clinical out-
comes, most participants obtained SVR12 (n = 40; 80%). 
Of those who did not obtain SVR12, one was con-
firmed re-infected at SVR12, one was a confirmed 
unsuccessful treatment, one died post treatment but 
prior to follow-up (cause unknown), one withdrew 
from treatment and was not followed-up for SVR12, 
with the reasons for the remaining six unknown to 
the researchers at the end of the study.

Participant characteristics are shown in Table 1. In 
summary, most were male, under 40 years of age, and 

reported injecting multiple times a week. The majority 
of individuals injected opioids, with some injecting 
both opioids and stimulants. A small proportion of 
participants had an intimate partner who also injected 
drugs, and most HCV infections were genotype 3, 
which is aligned with the known distribution of HCV 
infection in Tayside.

Questionnaire scores are reported in Table 2. As 
questionnaires were administered by the lead 
researcher (AM) no items were missing. The mean 
IRQ score (the primary outcome) was relatively low 
on the scale meaning that, on average, participants 
considered their injection behavior (e.g., sharing 

Figure 1. Study participant flow chart. Note: dotted box was 
study data collection point.
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paraphernalia) to be very infrequent. However, the 
results (Table 2) show that reported sharing of water 
to inject was disproportionately high relative to other 
items. On average, individuals had strong scores for 
identification with family networks and drug net-
works, as well as high scores for depression, anxiety, 
and post-traumatic stress disorder (PTSD). 
Interestingly, despite these high scores across several 
illness categories—as well as their diagnosed HCV 
infection—participants on average had middling illness 
perceptions scores. The higher the score on this scale 
the more threatening the perception of illness, with 
the results suggesting that participants did not per-
ceive HCV as a particularly threatening illness.

Bivariate analyses (Table 3) revealed several statis-
tically significant associations between questionnaire 
items and self-reported injecting risk behavior. 
Injecting risk behavior was significantly positively 
correlated with injecting frequency (ρ = 0.57, p=<.001), 
implying that where injecting behavior (i.e., equipment 
sharing) was self-reported as more frequent by par-
ticipants, injecting frequency was also higher; 

negatively correlated with identification with family 
(ρ = −0.31, p=.030), suggesting that where injecting 
behavior was self-reported as more frequent by par-
ticipants, identification with family networks was 
lower; and positively correlated with identification 
with drug network (ρ = 0.46, p=.001), inferring that 
where injecting behavior was self-reported as more 
frequent by participants, identification with drug net-
work(s) was higher. Chi-squared tests of association 
revealed no significant correlations between categorical 
variables (gender; HCV genotype; partner; SVR12; sub-
stances injected) and injecting risk behavior.

Additional correlations were observed between sec-
ondary variables: injecting frequency was positively cor-
related with group identification with drug network 
(ρ = 0.34, p =.014); and group identification with family 
was negatively correlated with anxiety (ρ = −0.29, p 
=.043). Mental health variables (depression, anxiety, and 
PTSD) were unsurprisingly mutually correlated, with coef-
ficients ranging from ρ = 0.69 to ρ = 0.82. These variables 
were also positively correlated with illness perception, 
with all coefficients ranging between ρ = 0.39 to ρ = 0.48.

A multiple linear regression was undertaken with 
injecting frequency, identification with family, and 
identification with a drug network, as independent 
predictors of injecting risk behavior. Violations were 
observed relating to assumptions of homoscedasticity, 
linearity, and normality of residuals, and the model 
was therefore re-fitted with a bootstrapped sample.

Parameter estimates for both models are shown in 
Table 4. In the original model, injecting frequency 
and identification with a drug network were both 
positive predictors of injection risk behavior. However, 
in the re-sampled model, the effect for injecting fre-
quency became non-significant. The re-sampled model 
was had a statistically significant fit with the data, 
F(3,46)=5.67; p=.002, and explained 27% (R2= 0.27) 
of the variance in injecting risk behavior.

Discussion

In this study among actively injecting PWID on DAA 
treatment for HCV, participants reported, on average, 
infrequent injecting risk behavior, and high rates of 
identification with family and other PWID. Most indi-
viduals obtained SVR12 and there was one confirmed 
re-infection. Questionnaire data revealed high levels 
of anxiety, depression, and PTSD, and a perception 
of HCV infection as a non-threatening disease, which 
suggests that harm reduction provided within viral 
hepatitis services in Tayside may not sufficiently com-
municate the long-term risks associated with HCV 
(re)infection (e.g., hepatocellular carcinoma).

Table 1. descriptive characteristics of study participants 
(n = 50).
Parameter Outcome
Gender – n (%)
 Male 38 (76%)
 Female 12 (24%)
age – mean (Sd) 37.40 (6.88)
Weekly injecting frequency – mean (Sd) 7.10 (9.13)
hcv genotype – n (%)
 1 20 (40%)
 3 30 (60%)
intimate partner – n (%)
 Yes 19 (38%)
if yes, partner injects – n (%)
 Yes 10 (52.6%)
if yes, partner treated for hcv – n (%)
 Yes 6 (31.6%)
Substances injected – n (%)
 opioids 45 (90%)
 opioids and cocaine 5 (10%)

Abbreviations: hcv, hepatitis c virus; Sd, standard deviation.

Table 2. average questionnaire scores at treatment initiation 
(n = 50).
Questionnaire range (low-high) Mean (Sd)

injecting risk behavior (overall) 1–4 1.22 (0.59)
 Syringes … 1.09 (0.17)
 Spoons … 1.42 (0.83)
 Filters … 1.47 (0.89)
 Water … 3.37 (1.13)
identification with family 1–7 4.3 (2.35)
identification with drug network 1–7 3.9 (2.42)
 depression 0–27 17.36 (7.86)
 anxiety 0–21 14.32 (6.39)
 PTSd 1–5 3.22 (1.69)
 illness perception 8–80 31.44 (13.49)

Abbreviations: Sd, standard deviation; PTSd, post-traumatic stress 
disorder.
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Despite low overall reported frequency of injecting 
risk behavior, sharing of water was disproportionate 
relative to other equipment pieces. Previous research 
has reported similar findings, suggesting spoons and 
water are more frequently shared than needles and 
syringes within PWID networks.52,53 In contrast, 
increased needle and syringe sharing has been shown 
to be associated more often with intimate partnerships, 
as it can be perceived as more personal and intrusive 
than spoon or water sharing.51–54 The low rate of shar-
ing of these items in our study aligns with the small 
proportion of individuals in intimate partnerships in 
our sample. The relationship between social factors, 
such as size or nature of one’s network, and injecting 
risk behavior has been widely documented,55–58 but to 
our knowledge, this is the first report in the literature 
examining the relationship between the construct of 
drug network identification and injecting risk behavior 
among actively injecting HCV+ PWID. The findings 
of this study are consistent with prior research which 
suggests that social networks can negatively influence 
injection risk taking.59–61 However, research by Brener 
and colleagues has shown the valuable protective role 
that strong community attachment to PWID networks 
can play—particularly among those who do not report 
sharing of injecting paraphernalia—in reducing inter-
nalized stigma.34 Whilst our results suggest that stron-
ger identification with PWID networks predicts higher 
injection equipment sharing and, by extension, risk of 
HCV re-infection, we acknowledge the potential pos-
itive effects of connectedness to a community of peers 
with similar lived experience can have. Multiple studies 
have demonstrated this through initiatives to promote 
harm reduction messaging; recruit peers into HCV 
testing and treatment; and drive engagement into 
established harm reduction services through providing 
HCV awareness, knowledge exchange and education 
sessions. 17,18,34,62–64 We believe our work extends the 
existing literature by identifying associations between 
group identification, as a characteristic of psychological 
connectedness, and injecting risk behaviors.

The exploratory correlation analyses revealed that 
more frequent injecting risk behavior was significantly 
correlated with higher injecting frequency and greater 

identification with a drug network, whilst simultane-
ously being associated with lesser connection to family 
members. These results suggest that those who 
reported more frequent injecting risk practices felt a 
stronger sense of identification with peers who use 
drugs, tended to inject more often than participants 
who reported safer injecting practices, and felt a sense 
of disconnection from their family members. Some 
research has been carried out on the influence of 
group identification on substance use in adolescents 
and young adults, yielding conflicting results, whilst 
identification with family has been shown to promote 
healthy behavior in adults.31,65,66 We would cautiously 
suggest, on the basis of this exploratory aspect of the 
analysis, that future research might consider develop-
ing and trialing interventions within PWID networks 
which foster a sense of connection to existing family 
members, or other supportive groups beyond the con-
text of substance use, to investigate whether this 
would reduce the likelihood of risky injecting and the 
subsequent risk of HCV transmission. We purposefully 
suggest other supportive groups beyond the context 
of substance use, as PWID may purposefully be less 
connected to family members or disconnected for 
reasons beyond their control or remedy.

Indeed, the association between social factors and 
engagement in risk behaviors has potential to be a 
positive one. Some social associations, such as inti-
mate partnerships, can become sources of social care 
and protection. They have the capacity to reduce risk 
behavior, such as injecting frequency, and increasing 
a sense of acceptance, belonging and self-worth.67,68 
The exploratory associations further suggest that par-
ticipants with higher scores for identification with 
family had lower scores for anxiety, which could, 
again, form the basis of further research to investigate 
a possible mediated relationship between connected-
ness to family members and injecting risk behavior, 
as anxiety has been shown to be associated with sever-
ity of substance use,69 despite not being significantly 
associated with equipment sharing in our results. This 
may have been due to the limited sample size, as such 
associations have been reported in the literature 
previously.25–27,70

Table 4. Multiple linear regression coefficients for original and bootstrap samples.
Original sample* Bootstrap sample†

Parameter B Se 95% ci P B Se 95% ci p

injecting frequency 0.01 0.01 0.01–0.03 .035 0.01 0.01 0.00–0.04 .117
id with family −0.03 0.02 −0.08–0.02 .196 −0.03 0.02 −0.07–0.02 .204
id with drug network 0.05 0.02 0.01–0.10 .027 0.05 0.02 0.01–0.10 .033
constant 1.05 0.14 0.77–1.33 <.001 1.05 0.12 0.78–1.29 .001

abbreviations: Se, standard error; ci, confidence interval; id, identification.
*n = 50.
†n = 1,000.
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Group identification is characterized by the sub-
jective dimension of an individual’s sense of commu-
nal experience and psychological connection with 
fellow group members.44,66, 67,71 The re-sampled model 
suggested that group identification, particularly with 
an existing network of PWID, was a significant pos-
itive predictor of injecting risk behavior, revealing 
that the stronger the sense of identification with other 
PWID, the higher the likelihood that an individual 
would share injecting equipment. This suggests that 
risky injecting behavior is predicted and enhanced 
by strong social connectedness within PWID net-
works. In the absence of sufficient global coverage 
of harm reduction, which would increase the quantity 
of sterile injecting equipment within injecting net-
works at population levels, future work in a harm 
reduction context could focus on identifying those 
with higher scores of identification with PWID net-
works for enhanced harm reduction provision to 
mitigate individual risk. Thereby potentially decreas-
ing the likelihood of non-sterile injecting equipment 
sharing within networks. The impact of such enhanced 
interventions could be critical to the long-term via-
bility of achieving HCV elimination through TasP, 
which may be vulnerable to risks associated with 
re-infection among PWID, which is more likely to 
occur in the absence of sufficient harm reduction 
measures.9,10 Future work could explore this construct 
in a larger sample to validate our findings in this 
exploratory work.

The primary limitation of this study is the sample 
size which, being relatively small, may have been the 
root of assumption violations in the primary linear 
regression model. To overcome this, a bootstrap anal-
ysis was undertaken, which is a robust method that 
is appropriate when model assumptions are not met.51 
Further, as this was a cross-sectional study, it is pos-
sible that those who participated differed from those 
who did not, meaning the sample may not be wholly 
representative.72 This was ameliorated somewhat by 
recruiting from NSP sites in two cities in Tayside, the 
high uptake of the offer to participate, and the pur-
posefully broad inclusion criteria.

Conclusions

Injecting risk behavior is associated with multiple 
individual- and social-level factors. Demographic and 
clinical variables were explored and found to be unre-
lated to risk behavior. Mental health variables and 
HCV illness perception, although interrelated, showed 
no significant association with sharing behavior. On 
the whole, HCV was not perceived as a threatening 

illness. The findings of this study, underscore the 
importance of subjective identification, feelings of 
belonging, shared views, values, shared experiences 
and a sense of connectedness within PWID networks 
in affecting risk taking with injecting equipment. 
These findings have implications for HCV transmis-
sion as global provision of harm reduction and linkage 
to care is inadequate. The results may help healthcare 
providers to identify individuals at higher risk of risky 
injecting behavior and ensure enhanced harm reduc-
tion provision. Furthermore, future research may 
explore opportunities for individual behavioral/psy-
chological interventions to strengthen group identifi-
cation with networks that may confer positive 
influences on health behaviors, which may impact on 
reducing the likelihood of HCV transmission in this 
population.
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