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Abstract
Objective: Cocaine use and mental health disorders have both been separately identified as risk factors for blood
borne virus infection. However, the contribution of specific underlying aspects of mental health to risks is not well
documented. The aim of this study was to examine the association between psychological distress and risk
behaviors for HIV and Hepatitis C infection among cocaine users.
Methods: Individuals who either smoked or injected cocaine were recruited in community-based and addiction
treatment programs located in downtown Montreal. Participants were asked to complete an interviewer-administered
questionnaire assessing psychological distress based on the Kessler scale (K10). Three-month risk behaviors
outcomes included drug injection material sharing (needle, dilution water, cooker, filters, backloading, frontloading or
wash), and smoking equipment sharing. Socio-demographic data, severity of cocaine dependence and other
substances use information were also collected. Statistical analyses were conducted using logistic regression.
Results: Severe psychological distress was reported by 202 (34.3%) out of 589 participants (86.2% male; 76.6%
≥ 30y.o.). The prevalence of sharing was: 14.8% for needles, 24.9% for other injection equipment (378 injectors) and
68.3% for smoking material (508 smokers). Multivariate analysis showed that injectors with severe psychological
distress were more likely to report needle sharing (Adjusted Odds Ratio (AOR): 2.1, 95% CI: 1.1-3.8). No significant
association was found between K10 score and sharing of other paraphernalia.
Conclusion: Severe psychological distress increases the risk of needle sharing, a major risk factor for HIV and
HCV infection, but not sharing of other paraphernalia. These results suggest differential psychological mechanisms
according to sharing practices. They also support the importance of screening for psychological distress in order to
implement adequate preventive interventions aimed at cocaine users.

Keywords: Psychological distress; Risk taking; Needle sharing;
Cocaine; Blood-Borne Pathogens; Drug users; Substance abuse;
Intravenous

Introduction
According to the latest estimates from the United Nations Office on
Drugs and Crime, 17 million people, representing 0.37% of the world
population, have used cocaine in 2011 [1]. In Canada, cocaine is the
most frequently injected substance among the estimated 125,000
people who inject drugs (PWID) [2,3]. This is of concern since
injection drug use is one of the main drivers of HIV and HCV
transmission worldwide [4,5]. Among PWID, blood borne infections
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are transmitted mainly through the sharing of injection equipment or
through injection preparation practices such as backloading and
frontloading, which implies the use of a syringe to split drugs and then
fill each partners’ syringe [6-8]. Although the risk of blood borne
pathogens infection exists for any injected substance, it is higher for
cocaine, partly because the short half-life of the molecule leads to
repeated injection [9-13]. Likewise, it has been estimated that cocaine
users were 3 to 15 times more likely to share needles than other
injection drug users [14,15]. Crack smoking has also been found to
increase risks of HIV and HCV infections, mainly via increased unsafe
sexual behaviors and shared use of crack-smoking implements
[16-21].
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The presence of mental health disorders further compromises the
ability of drug users to adopt safe consumption behaviors [22].
Previous studies have suggested that individuals who had a psychiatric
diagnostic of anxiety, antisocial or borderline personality disorders
were more likely to share injection equipment [23,34]. Underlying
mechanism linking psychiatric disorders to risky behaviors, however,
are not fully understood. It is not entirely clear if specific psychiatric
symptoms, social consequences of psychiatric disorder, their cognitive
correlates or their general impact on functioning and well-being
mediate these associations. In order to develop preventive
interventions tailored for the needs of this vulnerable population and
identify at-risk individuals, it is crucial to understand the
psychological mechanisms involved in their specific patterns of drug
related risk-taking. Among these, psychological distress may represent
a relevant marker and aspect of mental illnesses predisposing to
sharing behaviors. A few studies have suggested that psychological
distress could be associated with injection equipment sharing among
PWID [35,36]. Nonetheless, few studies have addressed the relation
between psychological distress and risks of HIV and HCV
transmission related to the different types of material sharing,
measured as separate entities, among cocaine users. Since each type of
paraphernalia conveys a specific level of risk and is associated with
different perceptions from users, it appears sensible to address them as
separate outcomes.
Herein, we conducted a cross-sectional study to examine the
association between psychological distress and sharing of different
types of injection and smoking equipment among cocaine users.

Methods
The study population was drawn from COSMO, an ongoing
prospective cohort study being conducted in Montreal, Canada, that is
assessing the impact of mental health disorders on HIV and HCV risk
behaviors among cocaine users. Eligibility criteria included smoking or
injection of cocaine in the previous month, fluency in French or
English, being able to consent and being 14 years of age or older. All
participants signed an informed consent in compliance with
institutional review board regulations of the Centre Hospitalier de
l’Université de Montréal (CHUM), and of the Faculté de Médecine et
des Sciences de la Santé (FMSS) de Sherbrooke.
Participants were recruited mainly in community-based programs
located in downtown Montreal, including homeless day programs,
shelters, and needle exchange programs. A smaller group was
recruited at the CHUM’s emergency room and addiction service (5%).
After providing consent, participants underwent a 90 minutes baseline
interviewed-administered questionnaire. The “Life history calendar”
technique was used to help situate events in time in order to minimise
recall bias [37]. Recent life events were put on a visual calendar that
was used to better define the time period assessed during the
interview.
To facilitate accessibility for the participants, interviews were
conducted in a research office located in close proximity to the
recruitment sites. They were offered CAD30$ as compensation.
Participants were also invited to participate in follow-up visits for the
prospective phases of the study.
The study assessed for injection or smoking material sharing,
defined as using paraphernalia that had already been used by someone
else in the preceding 3 months. Three dichotomous variables
representing different categories of material sharing were used for

J Addict Res Ther

analyses: 1-needle sharing; 2-other injection material sharing,
including dilution water, cookers, filters, sharing while backloading/
frontloading (defined as sharing drug using a syringe that has already
been used by another person) and “doing a wash” (defined as injecting
drug residues extracted from a cotton, a filter or a container used by
another person); 3-crack pipes sharing.
The main explanatory variable was psychological distress, assessed
by the K10 scale developed and validated by Kessler et al. [38]. It
consists of 10 questions on non-specific psychological distress and
measures the level of anxiety and depressive symptoms a person may
have experienced in the previous four-week period. The final score
ranges between 10 and 50 and a score equal or greater than 30 was
considered as severe psychological distress. It can be administered in
less than 10 minutes with minimal training requirements. The
decision to use the K10 scale as a dichotomous variable and the choice
of the cut-off were based on validation studies and on previous studies
using this scale [39-41]. Dichotomisation of the psychological distress
variable also appeared more clinically relevant than its use as a
continuous variable.
Other explanatory variables were selected based on previous studies
addressing risk factors for injection and smoking material sharing.
They were integrated in the analyses as potential confounders of the
association between psychological distress and sharing behaviors.
These variables included age, gender, ethnicity, level of education,
living with a partner, homelessness (defined as having lived or slept in
a shelter or in any place not intended for housing in the past 3
months), unstable income (defined as having no regular source of
income in the past 3 months), polyuse (defined as using 2 or more
substances excluding cannabis in the past 3 months), polyinjection
(defined as injection of 2 or more different substances in the past 3
months), regular cannabis use (defined as 4 days of use or more by
week in the past month), cocaine and alcohol binge in the past month
(defined as using large amounts on a short period of time, until feeling
physically unable to use more) and attendance to an addiction or an
opiate treatment program in the past 3 months. Finally, the severity of
dependence to cocaine was estimated using the severity of dependence
scale (SDS) [41]. The SDS is a five items tool measuring the intensity
of dependence to a drug over the past 3 months. The score ranges
between 0 and 15. Cocaine dependence was determined by a SDS score
of 4 or higher [42].

Statistical Analysis
Analyses were carried out for each of the three outcomes separately.
Analyses for the outcomes “needle sharing” and “sharing of injection
material other than needle” were conducted among all the participants
who reported having injected drugs in the past 3 months. Analyses for
the outcome “crack pipe sharing” were conducted among all the
participants who reported having smoked crack in the past 3 months.
Bivariate analyses (Pearson chi-square and logistic regressions) were
performed between explanatory variables and each of the three
dichotomous outcome variables. A multivariate logistic regression
model was conducted for each of the three outcomes. Explanatory
variables with a p-value ≤ 0.20 in bivariate regression analyses were
included in the multivariate models. Following the purposeful
selection procedure, significant variables at a level alpha of 0.05 and
those with a confounding effect were kept in the final models. A
variable was considered confounding if its removal from the model
changed a significant coefficient by more than 20%. From the final
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40 years (SD 11.0) and 76.6% were aged 30 or older. The majority of
participants were males (86.2%) and were born in Canada (94.2%).
51.6% had completed high school, 32.3% were homeless, 32.5% had an
unstable source of outcome and 13.9% reported living with a partner.
Detailed characteristics of the study population are reported in Table
1.

models, adjusted odds ratios (AOR) and 95% confidence intervals
were derived. SPSS 18.0 software was used to perform the analyses.

Results
Baseline data from the 589 participants recruited between October
2010 and April 2013 were included in our analyses. The mean age was
Participant Characteristics

N = 589

Severe
distress

N (%)

psychological No severe psychological P value
distress N=387 N (%)

N=202 N (%)
Age (≥ 30 year old)

451 (76.6)

164 (81.2)

287 (74.2)

0.06

Gender (Male)

508 (86.2)

161 (79.7)

347 (89.7)

0.00

Born in Canada

555 (94.2)

192 (95.0)

363 (93.8)

0.54

Homelessness

190 (32.3)

74 (36.6)

116 (30.0)

0.10

Living with a partner

82 (13.9)

28 (13.9)

54 (14.0)

0.98

Completed high school

304 (51.6)

99 (49.0)

205 (53.0)

0.36

Unstable source of income

191 (32.5)

58 (28.7)

133 (34.4)

0.16

High SDS score (≥ 4)

344 (58.1)

149 (73.8)

195 (50.4)

0.00

Cocaine binge

144 (24.4)

57 (28.2)

87 (22.4)

0.12

Alcohol binge

295 (50.1)

118 (58.4)

177 (45.7)

0.00

Polyuse (more than 2 substances excluding 463 (78.6)
cannabis)

167 (82.7)

296 (76.5)

0.08

Polyinjection (more than 2 substances among 378 231 (61.1)
injectors)

123 (61.0)

224 (57.9)

0.78

Opioid substitution treatment

35 (5.9)

14 (6.9)

21 (5.4)

0.47

Regular cannabis use (≥ 4 days/week)

241 (41)

115 (56.9)

233 (60.2)

0.44

Table 1: Sociodemographic, drug use and behaviors according to severe psychological distress, as ascertained by a K10 score ≥ 30, among 589
cocaine users recruited between October 2010 and April 2013, in Montreal, Quebec, Canada. P-value by Pearson chi-square test
Severe psychological distress was found among 34.3% of the sample.
Of the 378 (64% of total sample) participants who injected drugs,
14.8% reported needle sharing and 24.9% other injection equipment
Needle

sharing. Among the 508 participants who reported having smoked
crack, 68.3% reported having shared crack pipes in the past 3 months
(Table 2).
Injection equipment sharing (n = 378)

Sharing (n = 378)
OR

Crack pipe sharing
(n= 508)

p-value

95%CI

OR

p-value

95%CI

OR

p-value

95%CI

Severe psychological distress (K10 1.8
score≥ 30 )

0.04

1.0-3.2

1.0

0.94

0.6-1.6

1.1

0.78

0.7-1.6

Age (≥ 30 year old)

0.9

0.71

0.4-1.8

0.9

0.63

0.5-1.6

1.7

0.01

1.1-2.7

Gender (Male)

2.4

0.01

1.2-4.8

1.6

0.11

0.9-3.0

1.4

0.22

0.8-2.5

Born in Canada

0.5

0.31

0.1-1.9

1.0

0.99

0.3-3.8

0.9

0.86

0.4-2.0

Homelessness

0.9

0.81

0.5-1.7

1.0

0.97

0.6-1.7

1.4

0.10

0.9-2.1

Living with a partner

3.4

0.00

1.8-6.5

2.3

0.00

1.3-4.1

0.9

0.82

0.6-1.6

Completed high school

1.3

0.42

0.7-2.3

1.4

0.15

0.9-2.3

1.1

0.74

0.7-1.6

Unstable source of income

1.6

0.14

0.9-2.8

1.2

0.46

0.7-2.0

0.9

0.75

0.6-1.4
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High SDS score (≥ 4)

1.8

0.06

1.0-3.30

1.4

0.20

0.9-2.2

1.7

0.01

1.1-2.4

Cocaine binge

1.5

0.24

0.8-2.8

1.4

0.27

0.8-2.3

1.6

0.03

1.1-2.6

Alcohol binge

1.0

0.91

0.6-1.8

1.0

0.95

0.6-1.6

1.9

0.01

1.3-2.8

Polyuse

1.2

0.69

0.5-2.5

2.9

0.01

1.3-6.3

1.8

0.01

1.2-2.8

Polyinjection

1.3

0.41

0.7-2.3

2.1

0.01

1.2-3.5

1.3

0.17

0.9-1.9

Opioid substitution treatment

1.6

0.29

0.7-3.9

1.5

0.26

0.2-3.3

0.7

0.34

0.4-1.5

Regular use of cannabis

0.9

0.67

0.5-1.6

1.1

0.72

0.7-1.8

0.6

0.08

0.4-0.9

Table 2: Bivariate logistic regression analyses of predictors for material sharing outcomes among 589 cocaine users recruited between October
2010 and April 2013, in Montreal, Quebec, Canada. OR: Odd Ratio; 95% CI: 95% Confidence Interval; P-value by Pearson chi-square test
Results of bivariate analyses and final multivariate logistic
regression models displaying adjusted odds ratios and 95% confidence
intervals are presented in Tables 2 and 3, respectively. Multivariate
logistic regression showed that participants with severe psychological
distress (AOR: 2.1, 95% CI : 1.1-3.8) were more likely to share needles,
after adjusting for other risk factors. In both bivariate and multivariate
analyses, severe psychological distress was significantly associated with
needle sharing but not with sharing of other paraphernalia, either
other injection material or crack pipe (Table 3).

worrying. It is possible that PWID are ambivalent toward the need to
systematically use clean material other than needle. In fact, qualitative
studies have shown that many PWID perceive HCV infection as an
inevitable consequence of the injecting lifestyle [48,49]. Therefore
there is a need for innovative preventive efforts that target
paraphernalia sharing other than needles.

Discussion
Needle and other drug paraphernalia sharing is the leading cause of
HIV and HCV transmission in North America [4,5]. Cocaine use and
mental health disorders have both been identified as risk factors for
material sharing [9-13,22,23-34]. Over a third of our participants
reported severe psychological distress, a higher proportion compared
with the 20% prevalence rate found in the Canadian population [43].
The current study documented the association between psychological
distress and different categories of paraphernalia sharing in a
population of cocaine users. The major finding of our study is that
severe psychological distress increases the risk of sharing needles but
not sharing of other paraphernalia.
Our results regarding needle sharing are consistent with previous
literature suggesting a correlation between psychiatric symptoms
severity and the propensity of PWID to share needles
[25-27,29,30,34,44]. More specifically, two studies have previously
demonstrated an association between severe psychological distress and
injection material sharing (including needles) among an
undifferentiated sample of PWID [35,36]. The present study confirms
this association among a population of cocaine users. On the other
hand, our study shows no association between the severity of
psychological distress and paraphernalia sharing other than needles
among injectors. The higher prevalence of paraphernalia sharing other
than needles has frequently been reported among PWID [45]. It
suggests that different perceptions and stigmas surround each type of
material sharing and that some practices might be considered as less
harmful. In the past decade, a lot of effort has been devoted to decrease
the rate of needle sharing, especially through increased counselling
and implementation of needle distribution and exchange programs. In
Montreal, two prospective cohort studies have shown evidence of a
decline in needle sharing in the past two decades [46,47]. The rate of
needle sharing reported in our study is relatively low, which is
consistent with the effectiveness of the preventive services
implemented. As for other injection material, the situation remains
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Needle

Injection
material
excluding
needle

N=378

N=378

Crack pipes
N=508

AOR

95% CI

AOR

95%
CI

2.1

1.1-3.8

1.1

0.6-1.8 0.8

0.5-1.2

Age (≥30 year old)

2.1

1.3-3.4

Homelessness

1.6

1.0-2.5

High SDS score (≥4)

1.8

1.2-2.8

Alcohol binge

2.3

1.5-3.4

Polyuse

2.2

1.4-3.6

0.6

0.4-0.9

Severe
distress

psychological

AOR

95%
CI

Control variables

Living with a partner

Polyinjection
Regular use of cannabis

3.8

2.0-7.3

2.3

2.1

1.3-4.1

1.2-3.5

Table 3: Multivariate logistic regression analyses of the association
between material sharing outcomes and severe psychological distress,
accounting for sociodemographic and behavioural co-variates, among
589 cocaine users recruited between October 2010 and April 2013, in
Montreal, Quebec, Canada.
Our data are also consistent with an emerging literature suggesting
that specific dimensions of mental health disorders may come into
play in the manifestation of risk behaviors. Previous studies have
suggested that severe anxiety symptoms may cause difficulty
concentrating and impulsive behaviors which may in turn lead to
impaired decision making and increased risk taking [50,51]. Likewise,
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it has been argued that depressive symptoms increase risky behaviors
through a feeling of hopelessness and despair, leading individuals to
care less about deleterious health outcomes. It is plausible that
psychological distress preferentially affects behaviors that are more
stigmatised and carry higher infection risks and, therefore, are more
systematically avoided. Furthermore, if a behavior is perceived as
relatively risk-free, and is commonly adopted by drug users (such as
crack pipe sharing), it may not be perceived as self-destructive or
dangerous and may not be influenced by altered decision-making.
This could explain the association of psychological distress with needle
sharing, but not other paraphernalia.
Some limitations include the self-recruitment process, which may
have affected the representativeness of the sample. Also, data
collection by interview-administered questionnaires may have led to
minimization of certain stigmatized behaviors. Recall bias may have
occurred because of the broad period of time covered by the questions.
Finally, the cross-sectional design could not ascertain causality. We
hypothesized that psychological distress increases the rate of needle
sharing, but the opposite could also be true. Indeed, having shared
needles could eventually lead to psychological distress. A longitudinal
follow-up of this cohort will help better understand the direction of
the association, adding a temporal consideration to the analyses.
Despite these limitations, the results of this study help characterise a
sub-group of drug users who are more vulnerable to HIV and HCV
infection, and to identify an easy-to-assess, valid marker of mental
health that is related to risk-taking behaviors. It also highlights the
need to consider psychological distress in the development of
preventive strategies aimed at cocaine users, possibly by targeting this
aspect of mental health to indirectly decrease drug use practices
leading to blood borne pathogens infections. Multidisciplinary
research initiatives that would include epidemiological as well as
neuropsychological and clinical measures of mental health and risky
behaviors could be tremendously promising for that purpose.
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