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Background: In several countries, especially in Africa, the dominant method of heroin intake is smoking a joint of
cannabis laced with heroin. There is no data exploring the impact of smoking heroin with cannabis on treatment

Aim: To compare treatment outcomes between people who inject heroin and people who smoke heroin with

Methodology: Three hundred heroin users were assessed on admission to inpatient rehabilitation and after
treatment. We compared drug use, psychopathology, criminality, social functioning and general health between
heroin injectors and heroin-cannabis smokers at treatment entry, and at 3 and 9 months after rehabilitation.

Results: The sample comprised 211 (70.3%) heroin-cannabis smokers and 89 (29.7%) heroin injectors. Eighty-four
percent were followed up at 3 months and 75% at 9 months. At 9 months, heroin-cannabis smokers had a higher
proportion of those who relapsed to heroin use compared with intravenous (IV) users (p = 0.036). The median
number of heroin use episodes per day was lower for IV users than heroin-cannabis smokers at both follow-up
points (p = 0.013 and 0.0019). A higher proportion of IV users was HIV positive (p = 0.002). There were no significant
differences in psychopathology, general health, criminality and social functioning between IV users and heroin-

Conclusions: Heroin users who do not inject drugs but use other routes of administration may have increased risk
for relapse to heroin use after inpatient rehabilitation and should therefore have equal access to harm reduction
treatment services. Advocating a transition from injecting to smoking heroin in an African context may pose unique

Keywords: Heroin, Nyaope, Cannabis, Methods of heroin use, Treatment outcomes

Background

Injecting and chasing heroin are the most common
methods of heroin use described in the literature. Inject-
ing heroin is reported to pose the most harmful effects
due to risks of overdose, transmission of blood borne
viruses, more severe symptoms of dependence, longer
heroin-using careers and higher rates of criminality and
homelessness [1]. ‘Chasing the dragon’ is a method of
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heroin use whereby users inhale the vapour produced by
heating heroin over a foil. Due to the severe harms asso-
ciated with injecting, there have been harm reduction
campaigns aimed at helping heroin injectors transition
to inhaling heroin [2-4]. This could be a possible inter-
vention in some African countries where there is a high
prevalence of HIV and there are concerns about an in-
creasing number of injecting heroin users. Within some
contexts, however, the users’ accepted and familiar alter-
native to injecting heroin is smoking it in combination
with cannabis.

South Africa, Kenya and Tanzania have reported a sig-
nificant proportion of heroin users who smoke heroin

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to

the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.


http://crossmark.crossref.org/dialog/?doi=10.1186/s12954-019-0337-z&domain=pdf
http://orcid.org/0000-0003-1950-8720
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:nirvana.morgan@wits.ac.za

Morgan et al. Harm Reduction Journal (2019) 16:65

combined with cannabis [5—8]. Data are however limited
and the papers from Kenya and Tanzania are qualitative
and therefore do not report on the specific numbers of
heroin-cannabis smokers. In South Africa between 60
and 90% of heroin users entering treatment facilities
report smoking heroin as their main method of heroin
use [9]. The common street names for heroin in South
Africa are nyaope, whoonga and thai. Typically, a user
rolls a joint of cannabis, pours over a bag of nyaope and
smokes it [5]. The reasons behind different routes of in-
take and drug combinations are not always fully under-
stood. Unique cultural factors, pricing, availability of
paraphernalia and the user’s subjective experience of the
drug are said to play a role [6, 10, 11].

Different methods of drug use may however influence
the severity of dependence and treatment outcomes.
Furthermore, different methods of use may impact ac-
cess to treatment. For example, in Kenya, access to opi-
oid agonist maintenance treatment (OAMT) and other
harm reduction services are reserved for injecting heroin
users, and heroin-cannabis smokers have limited access
[6]. Similarly, in South Africa, of the few state- and non-
government-funded OAMT clinics, the majority exclu-
sively serve people who inject drugs [9]. This is despite
reports that roughly 23% or fewer may be injecting her-
oin users [12, 13].

In some African regions, much needed harm reduction
services are slowly gaining impetus due to national HIV
prevention and treatment campaigns for people who inject
drugs. Whilst the roll-out of OAMT is much needed, it is
also important to consider the larger heroin-using popula-
tion and compare characteristics and treatment outcomes
between heroin-cannabis smokers and heroin injectors. It
is therefore worthwhile investigating different methods of
heroin use and the biological, psychological and social se-
quelae thereof. These data may also help inform whether
harm reduction campaigns that advocate a transition from
injecting to smoking heroin would be advisable in areas
where heroin is predominantly smoked with cannabis.

Methodology
Participants were recruited from two state-funded drug
and alcohol rehabilitation centres in the Gauteng Province
of South Africa. The programmes entailed 1 week of
inpatient detoxification followed by 6 to 8 weeks of psy-
chosocial rehabilitation. Upon completion, most partici-
pants returned home and were encouraged to see their
local social workers for follow-up and attend community-
based self-help groups such as Narcotics Anonymous. The
study was approved by the University of Witwatersrand
Human Research Ethics Committee (M1704100).

A convenience sample of new admissions whose pri-
mary drug of use was heroin was screened for inclusion
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and exclusion criteria. In order to be enrolled in the
study, participants were expected to

e have been using heroin in the months prior to
admission,

e be older than 18 years of age,

e be willing to provide locator information for follow-
up to occur,

e be able to provide informed consent.

Participants were assessed during rehabilitation and
then followed up 3 months and 9 months after leaving
inpatient rehabilitation. Participants were not compen-
sated for their participation but were given 7 USD trans-
port compensation if they returned to the research site
for their follow-up interview. In some cases, the princi-
pal investigator (PI) did home and/or hangout-spot
follow-up visits. Participants that were seen at home or
hangout spots were not compensated. No telephonic
interviews were done.

Structured interviews

All baseline and follow-up interviews were conducted
face-to-face by the PI who is a psychiatrist. Recruitment
and data collection were conducted between July 2017
and February 2019. The PI was not part of the treating
team at the rehabilitation facilities. Participants did not
read or answer any of the questionnaires on their own.
At baseline, a detailed socio-demographic and past sub-
stance use questionnaire created specifically for the
study was administered. The Opioid Treatment Index
(OTTI) [14], which included sections on the past month
drug use, past month injecting and sexual practices, so-
cial adjustment, past month criminal history and general
health, was administered at baseline and both follow-up
occasions. Drug use estimates in the OTI are based on
the average use episodes of a substance per day. Drug
use is expressed as a Q score which describes the fre-
quency of drug use. A Q score of 1.00 to 1.99 indicates
daily use and a score of greater than 2.00 indicates usage
of more than once a day.

The Mini-International Neuropsychiatric Interview
(MINI) version 7.0.2 for DSM-5 [15] was administered
at baseline and both follow-ups to determine the pres-
ence of the following psychiatric conditions: major
depressive episode (MDE past and current), suicidality
(current, life time and future risk), manic and hypomanic
episodes, social anxiety disorder (SAD), obsessive com-
pulsive disorder (OCD), post-traumatic stress disorder
(PTSD), psychotic disorders, generalised anxiety disorder
(GAD) and antisocial personality disorder (ASPD).
Screening for ASPD was only done at baseline interview.

HIV status was determined by participants’ self-report
from prior testing. Urine was collected for a Multi-Drug
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Urine Test (MDUT) for as many participants who were
able to provide a sample. Urine collection was unsuper-
vised; however, a research assistant was trained to iden-
tify any unusual changes in colour, temperature or
smell. The MDUT tested for the presence of opioids, co-
caine, amphetamines, methamphetamine, cannabis and
benzodiazepines. Those who relapsed to heroin use after
rehabilitation were classified as continued heroin users
(CHU). CHU was determined by two factors: self-
reported heroin use and/or positive for opioids on the
MDUT. Therefore, in cases where no MDUT was
available, self-reported substance alone was used to
determine drug use.

Sample size estimation

Based on worst-case (for sample size) estimates of 50%,
5% precision and the 95% confidence level, a sample size
of 385 would be required [16]. A sample size of 300 for
this project corresponds to a precision of 5.7% (rather
than 5.0%), which was considered adequate. Sample size
estimation for the comparison of intravenous (IV) user
and heroin-cannabis smoker groups was based on the
chi-squared test (for categorical variables) with up to 4 x
2 table size, and the independent samples ¢ test (for con-
tinuous variables); for the detection of a medium effect
size (w = 0.3 and d = 0.5 respectively) with 80% power
at the 5% level of significance, minimum sample sizes of
122 and 128 respectively are required. Sample size calcu-
lations were carried out in G*Power [17].

Data analysis

Comparison of follow-up status (those seen and those
lost to follow-up) for categorical variables was carried
out by the y* test. Fisher’s exact test was used for 2 x 2
tables or where the requirements for the x* test could
not be met. Continuous variables were assessed by the
independent samples ¢ test. Where the data did not meet
the assumptions of these tests, a non-parametric alterna-
tive, the Wilcoxon rank sum test was used. Comparison
of heroin-cannabis smokers and IV users was carried
out analogously. Comparison of binary outcomes at en-
rolment, 3 months and 9 months, was performed by a
generalised estimating equation (GEE) with the outcome
as the dependent variable, observation point as the inde-
pendent variable and participant as the repeated meas-
ure. Data analysis was carried out using SAS version 9.4
for Windows [18]. The 5% significance level was used.

Results

Description of sample at baseline

Over the recruitment period, 317 clients were screened.
Eight did not fit the inclusion and exclusion criteria and
five refused participation. A total of 304 participants
signed consent and were enrolled in the study; however,
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four were withdrawn during baseline (BL) interviews as
they were assessed as actively suicidal. The final sample
thus consisted of 300 participants, 256 (85.3%) males.
The median age at enrolment was 27 years (IQR 23-30
years, range 18—47 years), and 93.0% of the participants
were Black/African South Africans (Table 1). Of the
total, 200 (66.6%) were heroin-cannabis smokers, 89
(29.7%) were injectors and 11 (3.6%) used heroin only by
chasing. Due to the small number in the chasing group
and that 50% of all participants who reported chasing
heroin also were heroin-cannabis smokers, they were
grouped with smokers for further analyses. Fifty-nine
participants (19.7%) reported smoking cannabis in the
past month without heroin and of these, 37 were from
the heroin-cannabis group, 22 injectors and 10 chasers.
Heroin-cannabis smokers were significantly older at en-
rolment than IV users (27 years vs 25 years; p = 0.0062).
The median age at first heroin use was significantly
lower for IV users compared with heroin-cannabis
smokers (18 vs 20 years, p = 0.0016). The median dur-
ation of heroin use was 7 years (IQR 4-9 year). Further
details of the baseline sample have been presented in
previous reports [19].

Baseline substance use

At baseline, 71.3% of the participants were using two or
three substances and 21.3% were using four or more
substances. The most common substances used, other
than heroin and cannabis, were crack-cocaine, crystal-
metamphetamine and methaqualone. At baseline, there
was no significant difference in the median number of
past month use episodes between IV users and heroin-
cannabis smokers for heroin, crystalmetamphetamine,
crack-cocaine and methaqualone.

Comparison between participants seen and lost to follow-
up

Two hundred fifty-two participants (84.0%) were followed
up at 3 months, and 225 (75.0%) were seen at 9 months
after leaving inpatient rehabilitation. The chief reason for
loss to follow-up at 3 and 9 months was unknown where-
abouts of participants as families reported they were un-
contactable and living on the streets (41% of participants
lost to follow-up at 3 months and 46% at 9 months). Over
the study period, 12 participants were not interviewed as
they were incarcerated at the time of follow-up interview
and four participants passed away. At 3 months, there was
no significant association between those seen and those
lost to follow-up in regard to demographic variables, sub-
stance history, psychopathology and HIV status. However,
those followed up successfully had a higher proportion of
participants living in formal housing at enrolment, com-
pared with those lost to follow-up (p = 0.042). At 9 month
follow-up, there were several significant differences



Morgan et al. Harm Reduction Journal

(2019) 16:65

Table 1 Comparison between heroin-cannabis smokers and IV heroin users at baseline
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Characteristic Smokers (n = 211) (%) IV users (n = 89) (%) p value
Median age at enrolment (years) (IOR) 27 (24-30) 25 (22-28) 0.01
Gender
Male 179 (84.8) 77 (86.5) 0.86
Female 32 (15.2) 12 (13.5)
Years of schooling
Up to 9years 27 (12.8) 16 (18.0) 034
—11 years 115 (554) 52 (584)
Completed high school 38 (18.0) 10 (11.2)
Employment status
Employed (including informal employment) 114 (54.0) 48 (53.9) > 0.99
Unemployed 95 (45.0) 0(44.9)
Scholar 2 (09 1.1
Median age at first heroin use (years) (IQR) 20 (17-23) 18 (16-20) 0.001
Past month substance use
Heroin 211 (100.0) 89 (100.0) -
Cannabis 210 (95.5) 89 (55.1) < 0.0001
Alcohol 8 (18.0) 1(124) 0.30
Crystalmetamphetamine 35 (16.6) 23 (25.8) 0.08
Crack-cocaine 59 (28.0) 9 (21.3) 0.25
Methaqualone 8 (18.0) 7 (19.1) 0.87
Tobacco 208 (986 89 (100.0) 0.56
Median Q score heroin (IQR) 7.5 (4.5-10) 6 (4.5-9) 0.14
3 or more substances used (past month) 121 (57.3) 41 (46.1) < 0.0001
Psychiatric comorbidities
Major depressive episode (past) 74 (35.1) 8 (31.5) 0.59
Generalised anxiety disorder 60 (284) 8(20.2) 0.15
Post-traumatic stress disorder 41 (194) 2 (135) 0.25
Any mental illness (excl ASPD*) 112 (53.1) 36 (40.4) 0.06
Median social functioning total score (IQR) 27 (23-31) 27 (22-31) 0.85
Median criminality total score (IQR) 4 (1-6) 4 (2-7) 0.01
Median general health total score (IQR) 20 (15-24) 20 (15-24) 0.87
HIV positive 21 (13.2) 23 (31.1) 0.002

*Antisocial personality disorder. p values in italics are significant

between those seen and those lost to follow-up: those
followed up successfully had a higher median duration of
heroin use (7 vs 6 year; p = 0.033), lower proportion of
those who used cannabis without heroin (p = 0.048), lower
proportion of those with mental illness (p = 0.047), higher
proportion of methaqualone users (p = 0.0098) and higher
proportion of those living in formal housing (p < 0.0001).

Heroin and other drug use at follow-up

At 3 months, none of the participants had received
OAMT. At 9 months, five participants received intermit-
tent OAMT prescribed by a private general practitioner.

MDUTSs were done on 76.6% and 88.4% of participants
followed up at 3 and 9 months respectively. At 3-month
follow-up, 65.1% had continued heroin use (CHU), and
72.4% had CHU at 9 months. Whilst there was no sig-
nificant difference in the proportion of CHU between IV
users and heroin-cannabis smokers at 3 months (p =
0.073), heroin-cannabis smokers had a higher proportion
of CHU compared with IV users at 9months (p =
0.036). The median Q score for heroin was significantly
higher for heroin-cannabis smokers compared with IV
users at 3 and 9 months (1.5 vs 0.3, p = 0.013 and 3.0 vs
15 p = 0.0019). The  proportion  of
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crystalmetamphetamine users (versus abstinence) was
higher in IV users at 3 months (p = 0.049) and 9 months
(p = 0.028). Of the 210 who were followed up at both 3
and 9 months, 34 (16.2%) were cannabis-only smokers
(heroin abstinent) at the 3 -month follow-up. Of these,
50% went back to heroin use at 9 months.

Pathways between heroin and cannabis use

For this analysis, we only used data from the 210 partici-
pants that were seen at all three time points. At the first
follow-up, 42 (20.0%) were abstinent from cannabis and
heroin. Of those who abstained from cannabis at 3-month
follow-up, 29% went back to heroin (all with cannabis) at
9 months. There was no significant difference between
cannabis-positive and cannabis-negative users at 3 months
and heroin use at 9 months (50% vs 29%, p = 0.06).

Psychopathology

At baseline, excluding ASPD, 49.3% of the participants
had at least one mental illness. The most common were
past major depressive episode (32.8%), generalised anx-
iety disorder (26.0%) and post-traumatic stress disorder
(17.1%). The prevalence of mental illness remained the
same at 3 months and decreased at 9 months (Table 2).
At all three time points, there was no significant differ-
ence in the prevalence of mental illnesses between
heroin-cannabis smokers and injectors.

Criminality, social functioning and general health

At baseline, 83.7% had engaged in crime in the past
month, 32.9% at 3 months and 39.6% at 9 months. There
was a significant difference in the median crime score
between heroin-cannabis smokers and IV users at base-
line (p = 0.01) but not at the 3 and 9 month follow-up
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points. Social functioning scores reflect data on accom-
modation, relationships and employment. At all time
points, there were no significant differences between the
median social functioning scores of heroin-cannabis
smokers and injectors or in their median general health
scores (Table 2).

Injecting practices and HIV

There was a significant decrease in the proportion of IV
users from 29.7% at baseline to 11.1% at 3 months (p <
0.0001) (Table 3). This however increased significantly to
16.9% IV users at 9 months (p = 0.01). Of those injecting
heroin, 81% reported sharing needles at baseline, 82% and
89% at 3 and 9 months respectively. There was no signifi-
cant change in the proportion sharing needles between
baseline, 3 months and 9 months. At baseline and 3
months, 36% shared needles with three or more people
and 43% reported the same at 9 months (Table 3).

Of the initial sample of 300, 47.0% did not have an HIV
test in the preceding 6 months. Of those who knew their
HIV status, 18.5% were HIV positive. The prevalence of
HIV was higher in IV users than heroin-cannabis smokers
(p = 0.002).

Discussion

This is the first study to compare characteristics and treat-
ment outcomes between heroin-cannabis smokers and
injecting heroin users. It was expected that IV users would
fare more poorly in all domains of treatment outcome.
Contrastingly, heroin injectors demonstrated higher
abstinence rates, had fewer heroin use episodes and used
fewer substances compared with heroin-cannabis
smokers. Heroin-cannabis smokers also did not differ sig-
nificantly to injectors in regard to psychopathology,

Table 2 Treatment outcomes: comparison between heroin smokers and injectors

Characteristic 3'm f/up smokers 3mf/up IV users  pvalue 3m 9m f/up smokers 9m f/up IV users  p value Om
(n = 180) (%) (n=72) (%) smokers vs V) (n =159) (%) (n = 66) (%) smokers vs V)
Past month substance use
Heroin 124 (68.9) 41 (56.9) 0.073 123 (77.4) 40 (60.6) 0.036
Cannabis 145 (80.6) 39 (54.2) < 0.001 142 (89.3) 43 (65.2) < 0.001
Alcohol 98 (54.4) 41 (56.9) 0.78 72 (45.3) 31 (47.0) 0.88
Crystal meth 36 (20.0) 23 (319) 0.05 26 (16.4) 20 (30.3) 0.03
Median Q score heroin 1.5 (0.0-3.5) 03 (0.0-2.5) 0.01 3(06-5.0) 1.5 (0.0-3.5) 0.002
(IQR)
Any mental illness (excl 79 (43.9) 24 (33.3) 0.16 61 (384) 23 (34.8) 0.65
ASPD*)
Median social 23 (19-27) 22 (18-27 042 23 (19-27) 22 (18-28) 091
functioning score (IQR)
Median general health 11 (4-19) 11 (4.5-20) 0.78 15 (7-21) 145 (4-22) 0.84
score (IQR)
Median criminality 0.0 (0.0-2.0) 0.0 (0.0-3.0) 011 0.0 (0.0-2.0) 0.0 (0.0-3.0) 093

score (IQR)

*Antisocial personality disorder. p values in italics are significant
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Table 3 |V users and needle sharing
Characteristic Baseline 3 months p value 9 months p value

(n = 89) (%) (n = 28) (%) (BL vs 3m) (n = 38) (%) B3mvs9m)
Proportion of IV users in (89/300) 29.7 (28/252) 11.1 < 0.0001 (38/225) 169 0.01
total sample
No. sharing needles 72 (80.9) 23 (82.0) 0.89 34 (89.0) 042
general health, social functioning and criminality. those who used and did not use cannabis at the first

Amongst injectors however, the overwhelming majority
shared needles before and after treatment. There was also
a higher prevalence of HIV and crystalmetamphetamine
use than amongst heroin-cannabis smokers at both post-
treatment follow-up points. In analysing these results,
there are a few factors to consider, namely the impact of
cannabis in the overall addiction severity, the role of
smoked heroin and lastly contextual factors such as local
treatment services and HIV prevalence.

Interestingly, although there is a paucity of data on
heroin-cannabis smokers, there are numerous animal
model studies examining the synergistic interactions of
the cannabinoid and opioid systems. Animal model data
describe the ability of cannabinoids to prime the
endogenous opioid system and attenuate the effects of
opioid withdrawal [20, 21]. In this way, cannabinoids are
said to readily interact with the opioid system and
thereby modify behavioural responses linked to reward
and relapse related phenomena. Some suggest that this
potentiates the pharmaceutical benefits of cannabinoids
in opioid dependence and pain management [20, 22]. It
may also however provide insight into why heroin-
cannabis smoking is a preferred method of use in some
regions. Cross-agonism within these systems could po-
tentially provide a ‘better’ high whilst at the same time
decrease the severity of withdrawal. Further studies of
heroin-cannabis smokers may provide new insights in
the field of cannabinoid-opioid biochemistry.

Clinical studies assessing the impact of cannabis use in
heroin users in the United States (US) and Israel found
that cannabis use in people receiving OAMT did not
negatively impact heroin abstinence rates [23—25]. In the
US, currently there are also debates around the role of
cannabis in the opioid epidemic [26]. It has been
suggested that cannabis or cannabinoid products may be
a less harmful alternative for those with opioid depend-
ence and chronic pain [26, 27]. Those who refute this
standpoint state that there is insufficient evidence to jus-
tify cannabis as an effective and safe analgesic and that
cannabis acts as a companion drug that may increase
use of opioids rather than abate it [28].

In our study, 50% of those who used cannabis only at
first follow-up went back to heroin use 6 months later
and 29% of those who abstained from cannabis contin-
ued heroin use later on. There was no significant differ-
ence in heroin abstention status at 9 months between

follow-up. The data suggest that in this cohort cannabis
use was not protective against heroin abstinence later
on. Owing to the method of combination use, the risk
for heroin relapse is expectedly higher in South Africa.
There are however other challenges with relating inter-
national data to a South African cohort; from BL, a
smaller proportion described using cannabis on its own
(19.6%) and importantly our cohort received an
abstinence-based approach and thus did not have the
benefit of OAMT.

Methods of heroin use have evolved at varying time
periods in different countries [29, 30]. The findings that
heroin-cannabis smokers had higher rates of CHU and a
greater number of daily heroin use episodes post-
treatment is new. Furthermore, heroin-cannabis smokers
and injectors did not differ in regard to the prevalence of
psychopathology and total scores for social functioning
and criminality. The similarities in these domains suggest
that smoking heroin with cannabis resulted in equal levels
of psychosocial distress. Cross-sectional studies in the UK
describe more severe symptoms of heroin dependence in
injecting users than chasers [31, 32]. A Spanish study
found no major differences in the severity of heroin de-
pendence between heroin injectors, smokers and sniffers
in long-term users [33].

The median age at enrolment for IV users was lower
and IV users began heroin use at a significantly younger
age. This may reflect that IV users begin heroin use earl-
ier however present sooner to rehabilitation presumably
due to their concerns about the risks of injecting and
sharing needles. Longer length of heroin use and higher
frequency of heroin use episodes have been associated
with poorer abstinence rates [34, 35]. In this study,
heroin-cannabis smokers had a similar duration of her-
oin use and median number of heroin use episodes at
baseline; therefore, it does not appear that these factors
contributed to the lower abstinence rates. Additionally,
some studies report poorer abstinence rates in younger
patients; however, in this study, the older heroin-
cannabis smoker group fared worse in regard to heroin
use at 9 months [35, 36].

Research has suggested that IV use may result in
higher peak serum concentrations of heroin but faster
metabolism. Smoking heroin on the other hand results
in direct alveolar transfer of heroin to cerebral arterial
blood which could facilitate greater and more distinct
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central nervous system toxicity [30]. The impact of
heroin-cannabis smoking on the central nervous system
and the dual effect of cannabis dependence may be pos-
sible reasons why the smokers in this cohort had lower
rates of abstinence and used heroin more frequently. At
both follow-up periods, the proportion of crystalmetam-
phetamine users was higher in injectors. There is some
similarity to studies in the UK and US that found higher
proportions of crack-cocaine or amphetamine users
amongst IV users compared with heroin chasers [1, 37].

Amongst IV users, approximately 80% or more shared
needles. Whilst this is in keeping with previous cross-
sectional studies of IV users in South Africa [38, 39], it
is concerning that in this prospective study, there was
no positive change after rehabilitation. As expected, the
prevalence of HIV was higher in IV users; however, un-
expectedly, general health scores showed no significant
difference between IV users and heroin-cannabis
smokers at treatment entry and thereafter. There is
growing concern about the risks for chronic obstructive
pulmonary disease (COPD), asthma and pneumonia in
cannabis smokers [40]. In view of the fact that there is a
high prevalence of heroin-cannabis smoking in South
Africa, future studies should explore the prevalence of
COPD in this population group. Psychiatric and non-
psychiatric comorbidities in both heroin-cannabis
smokers and injectors can be addressed by decreasing
barriers to treatment, increasing access to treatment and
implementing harm reduction-based interventions for
heroin user in South Africa. The high rate of needle
sharing, before and after detoxification, in a region with
the highest HIV prevalence rate in the world reaffirms
the shortcomings of abstinence-based treatment and an
urgent need for needle exchange programmes and
OAMT in South Africa. Additionally, continued heroin
use amongst both injectors and heroin-cannabis smokers
was high. Unlike many other prospective treatment out-
come studies of patients receiving OAMT [34, 41, 42],
heroin use in both injectors and heroin-cannabis
smokers increased over time, suggesting that OAMT
may improve outcomes in a South African heroin users
seeking treatment.

This study whilst novel and robust in its results has
some limitations. Firstly, we were only able to compare
short-term results between heroin-cannabis smokers and
injectors. It would be valuable to follow the cohort over
a longer period to assess whether short-term trends are
maintained. Secondly, the drug use section of the OTI
takes into account the last three occasions of substance
use in the past month. In this cohort, the majority of
participants consumed heroin and cannabis daily at all
three time points. Therefore, the Q score for heroin and
cannabis is largely reflective of the average use episodes
in the 3 days prior to interview. Day to day substance
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consumption may be affected by variables such as avail-
ability of money, availability of the substance and social-
isation. Therefore, some may argue that assessing past
three occasions limits the overall interpretation of the
quantity and frequency of use. Lastly, this study did not
specifically assess severity of dependence using a separ-
ate tool or scale. It rather looked at drug use, social
functioning, injecting behaviour, criminality, general
health and psychopathology as key treatment outcomes
after inpatient rehabilitation. Whilst data is available re-
garding the frequency of heroin use, occasions of heroin
use do not necessarily signify exposure when comparing
different methods of use.

Conclusions

Compared to IV users, heroin-cannabis smokers had a
higher proportion who had relapsed to heroin use 9
months post-rehabilitation. The findings therefore sug-
gest that heroin-cannabis smokers should have equal
access to OAMT and should be included in policy devel-
opment towards harm reduction in heroin users. A harm
reduction approach that supports injecting users’ transi-
tion to heroin smoking may increase the number of
heroin-cannabis smokers in South Africa. Whilst this
may decrease certain harms associated with injecting, it
may unfortunately also pose further risks for more se-
vere dependence on both cannabis and heroin.

Acknowledgements

The authors would like to give their sincere thanks to the research assistant,
Ms Rachel Monedi, for her dedication and support. The authors would also
like to thank Dr Petra Gaylard (Data Management and Statistical Analysis
(DMSA)) for assistance with the statistical analyses.

Authors’ contributions

Nirvana Morgan designed the study, collected the data, analysed and
interpreted the results and wrote the manuscript. Ugasvaree Subramaney
(supervisor) and William Daniels (co-supervisor) contributed to the study
design, data analysis, and the subsequent drafts of the manuscript. All
authors read and approved the final manuscript.

Funding

This study was supported by the M and J Miller Foundation and a South
African National Research Foundation grant.

Nirvana Morgan is a recipient of a Cassandra Miller-Butterworth Fellowship
for a clinician-scientist PhD. This fellowship, from the M and J Miller foundation,
allowed Nirvana Morgan to conduct this study as a full-time PhD student and
contributed to the running costs of the study.

Dr Morgan is also a recipient of a South African National Research
Foundation grant (TTK 170430229217) which further supported this study.
These funding sources had no role in the design of the study, data
collection, data analysis, the writing of the manuscript, or the decision to
submit this paper for publication.

Availability of data and materials

The datasets generated and/or analysed during the current study are not
publicly available due participant anonymity but are available from the
corresponding author on reasonable request.

Ethics approval and consent to participate

The study was approved by the University of Witwatersrand Human
Research Ethics Committee (M1704100). All participants signed written
informed consent.



Morgan et al. Harm Reduction Journal (2019) 16:65

Consent for publication
N/A

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Psychiatry, School of Clinical Medicine, Faculty of Health
Sciences, University of the Witwatersrand, 7 York Road, Parktown,
Johannesburg 2193, South Africa. 2School of Physiology, Faculty of Health
Sciences, University of the Witwatersrand, Johannesburg, South Africa.
3Department of Psychiatry, School of Clinical Medicine, Faculty of Health
Sciences, University of the Witwatersrand, Johannesburg, South Africa.

Received: 18 August 2019 Accepted: 6 November 2019
Published online: 05 December 2019

References

1. Ledgerwood DM, Lister LJ, LaLibertec B, Lundahl LH, Greenwald MK.
Injection opioid use as a predictor of treatment outcomes among
methadone-maintained opioid-dependent patients. Addict Behav [Internet].
2019 1 [cited 2019 Apr 29];90:191-5. Available from: https://0-www-
sciencedirect-com.innopac.wits.ac.za/science/article/pii/S0306460318307172

2. Stover H, Schéffer D. SMOKE IT! Promoting a change of opiate consumption
pattern - from injecting to inhaling. Harm Reduct J [Internet]. 2014 [cited
2019 Apr 29];11(1):18. Available from: http://harmreductionjournal.
biomedcentral.com/articles/10.1186/1477-7517-11-18

3. Griffiths P, Gossop M, Powis B, Strang J. Transitions in patterns of heroin
administration: a study of heroin chasers and heroin injectors. Addiction
[Internet]. 1994 1 [cited 2019 Apr 291,89(3):301-309. Available from: http://
doi.wiley.com/10.1111/).1360-0443.1994.tb00896.x

4. Pizzey R, Hunt N. Distributing foil from needle and syringe programmes
(NSPs) to promote transitions from heroin injecting to chasing: an
evaluation. Harm Reduct J [Internet]. 2008 [cited 2019 May 6];5:24. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/18644143

5. Khine AA, Mokwena KE, Huma M, Fernandes L. Identifying the composition
of street drug nyaope using two different mass spectrometer methods. Afr
J Drug Alcohol Stud. 2015;14(1):49-56.

6. Guise A, Dimova M, Ndimbii J, Clark P, Rhodes T. A qualitative analysis of
transitions to heroin injection in Kenya: implications for HIV prevention and
harm reduction. Harm Reduct J [Internet]. 2015 [cited 2019 Apr 30];12:27.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/26337729

7. Mccurdy SA, Williams ML, Kilonzo GP, Ross MW, Leshabari & MT. Heroin and
HIV risk in Dar es Salaam, Tanzania: youth hangouts, mageto and injecting
practices. AIDS Care [Internet]. 2005 [cited 2019 Mar 8];1:65-76. Available
from: https://sph.uth.edu/content/uploads/2011/12/TZ05.pdf

8. Odejide AO. Status of drug use/abuse in Africa: a review. Int J Ment Health
Addict [Internet]. 2006 17 [cited 2019 Mar 9]:4(2):87-102. Available from:
http://link springer.com/10.1007/511469-006-9015-y

9. Dada S, Harker Burnhams N, Laubscher R, Parry C, Myers B. Alcohol and
other drug use among women seeking substance abuse treatment in the
Western Cape, South Africa. S Afr J Sci [Internet]. 2018 11 [cited 2019 Jun 5J;
114(9/10). Available from: https://www.sajs.co.za/article/view/4451

10.  Strang J. Changing injecting practices: blunting the needle habit. Addiction
[Internet]. 1988 1 [cited 2019 Apr 291:83(3):237-239. Available from: http://
doi.wiley.com/10.1111/).1360-0443.1988.tb00462 x

11, Swift W, Maher L, Sunjic S. Transitions between routes of heroin administration:

a study of Caucasian and Indochinese heroin users in south-western Sydney,
Australia. Addiction [Internet]. 1999 1 [cited 2019 Apr 29],94(1):71-82. Available
from: http://doiwiley.com/10.1046/j.1360-0443.1999.9417 14 x

12. Dewing S, Pluddemann A, Myers BJ, Parry CDH. Review of injection drug
use in six African countries: Egypt, Kenya, Mauritius, Nigeria, South Africa
and Tanzania. Drugs Educ Prev Policy. 2006;13(2):121-37.

13. Dada S, Harker Burnhams N, Erasmus J, Lucas Charles Parry W, Bhana Sandra
Pretorius A, Weimann Helen Keen R. Monitoring alcohol, tobacco and other
drug abuse treatment admissions in South Africa [Internet]. 2019 [cited
2019 May 7]. Available from: http://www.samrc.ac.za/intramural-

14. Darke S, Ward J, Hall W, Heather N, Wodax A. Opiate Treatment Index
Manual [Internet]. National Drug and Alcohol Research Centre: University of
New South Wales, Australia; 1991. Available from: https://ndarc.med.unsw.
edu.au/sites/default/files/ndarc/resources/TR.011.pdf

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

32.

Page 8 of 9

Sheehan DV. The Mini International Neuropsychiatric Interview for DSM 5
(MINI); 2016.

Daniel WW, Cross CL. Biostatistics: a foundation for analysis in the health
sciences [Internet]. 2013. Available from: https://www.wiley.com/en-us/
Biostatistics%3A + A + Foundation+for+Analysis+in+the+Health+
Sciences%2C + 10th + Edition-p-9781118302798

Faul F, Erdfelder E, Lang A-G, Buchner A. G*Power 3: a flexible statistical
power analysis program for the social, behavioral, and biomedical sciences.
Behav Res Methods [Internet]. 2007 May [cited 2019 May 211;39(2):175-191.
Available from: http://www.springerlink.com/index/10.3758/BF03193146
SAS Software, version 94 for Windows, Cary, NC U (2002-2010). SAS Institute
Inc [Internet]. 2010. Available from: http://support.sas.com/documentation/
cdl//en/lestmtsref/69738/HTML/default/viewer htmittitlepage.htm

Morgan N, Daniels W, Subramaney U. A prospective observational study of
heroin users in Johannesburg, South Africa: Assessing psychiatric
comorbidities and treatment outcomes. Compr Psychiatry. https://doi.org/
10.1016/j.comppsych.2019.152137.

Fattore L, Deiana S, Spano SM, Cossu G, Fadda P, Scherma M, et al.
Endocannabinoid system and opioid addiction: behavioural aspects.
Pharmacol Biochem Behav [Internet]. 2005 [cited 2019 May 13],81:343-359.
Available from: www.elsevier.com/locate/pharmbiochembeh

Jorge Manzanares J, Corchero J, Romero J, Ferndndez-Ruiz JJ, Ramos JA,
Fuentes JA. Pharmacological and biochemical interactions between opioids
and cannabinoids. Trends Pharmacol Sci [Internet]. 1999 1 [cited 2019 May
131,20(7):287-294. Available from: https://0-www-sciencedirect-com.innopac.
wits.ac.za/science/article/pii/S0165614799013395

Cichewicz DL. Synergistic interactions between cannabinoid and opioid
analgesics. Life Sci [Internet]. 2004 [cited 2019 May 13];74:1317-1324.
Available from: www elsevier.com/locate/lifescie

Hill KP, Bennett HE, Griffin ML, Connery HS, Fitzmaurice GM, Subramaniam G, et al.
Association of cannabis use with opioid outcomes among opioid-dependent
youth. Drug Alcohol Depend [Internet]. 2013 [cited 2019 May 12],132(1-2):342—
345. Available from: https/www.ncbinlmnihgov/pubmed/23528523

Epstein DH, Preston KL. Does cannabis use predict poor outcome for
heroin-dependent patients on maintenance treatment? Past findings
and more evidence against. Addiction [Internet]. 2003 [cited 2019 May
121;98(3):269-279. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/ 12603227

Weizman T, Gelkopf M, Melamed Y, Adelson M, Bleich A. Cannabis abuse is
not a risk factor for treatment outcome in methadone maintenance
treatment: a 1-year prospective study in an Israeli clinic. Aust N Z J
Psychiatry [Internet]. 2004 29 [cited 2019 May 12];38(1-2):42-46. Available
from: http://anp.sagepub.com/lookup/doi/10.1046/j.1440-1614.2003.01296.x
Piomelli D, Weiss S, Boyd G, Pacula RL, Cooper Z. Cannabis and the opioid
crisis. Cannabis cannabinoid Res [Internet]. 2018 [cited 2019 May 28];3(1):
108-116. Available from: http://www.ncbi.nim.nih.gov/pubmed/29789812
Hill KP, Saxon AJ. The role of cannabis legalization in the opioid crisis. JAMA
Intern Med [Internet]. 2018 [cited 2019 May 28];178(5):679-680. Available
from: https://dependencias.pt/images/files/Canabis(4).pdf

Finn K. Why marijuana will not fix the opioid epidemic. Mo Med [Internet].
2018 [cited 2019 May 28];115(3):191-193. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/30228716

Strang J, Jarais DC Des, Griffiths P, Gossop M. The study of transitions in the
route of drug use: the route from one route to another. Addiction
[Internet]. 1992 Mar 1 [cited 2019 Apr 291,87(3):473-83. Available from:
http://doiwiley.com/10.1111/j.1360-0443.1992.tb01948 x

Alambyan V, Pace J, Miller B, Cohen ML, Gokhale S, Singh G, et al. The
emerging role of inhaled heroin in the opioid epidemic: a review. JAMA
Neurol [Internet]. 2018 Nov 1 [cited 2019 Apr 291;75(11):1423-1434.
Available from: http://archneurjamanetwork.com/article.aspx?doi = 10.1001/
jamaneurol.2018.1693

Smolka M, Schmidt LG. The influence of heroin dose and route of
administration on the severity of the opiate withdrawal syndrome.
Addiction [Internet]. 1999 [cited 2019 May 141;94(8):1191-1198. Available
from: http://doiwiley.com/10.1046/j.1360-0443.1999.94811919.x

Gossop M, Griffiths P, Powis B, Strang J. Severity of dependence and route
of administration of heroin, cocaine and amphetamines. Br J Addict
[Internet]. 1992 [cited 2019 May 14]:87(11):1527-1536. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/1458032

Barrio G, De La Fuente L, Lew C, Royuela L, Bravo M, Torrens M. Differences
in severity of heroin dependence by route of administration: the


https://0-www-sciencedirect-com.innopac.wits.ac.za/science/article/pii/S0306460318307172
https://0-www-sciencedirect-com.innopac.wits.ac.za/science/article/pii/S0306460318307172
http://harmreductionjournal.biomedcentral.com/articles/10.1186/1477-7517-11-18
http://harmreductionjournal.biomedcentral.com/articles/10.1186/1477-7517-11-18
http://doi.wiley.com/10.1111/j.1360-0443.1994.tb00896.x
http://doi.wiley.com/10.1111/j.1360-0443.1994.tb00896.x
http://www.ncbi.nlm.nih.gov/pubmed/18644143
http://www.ncbi.nlm.nih.gov/pubmed/26337729
https://sph.uth.edu/content/uploads/2011/12/TZ05.pdf
http://link.springer.com/10.1007/s11469-006-9015-y
https://www.sajs.co.za/article/view/4451
http://doi.wiley.com/10.1111/j.1360-0443.1988.tb00462.x
http://doi.wiley.com/10.1111/j.1360-0443.1988.tb00462.x
http://doi.wiley.com/10.1046/j.1360-0443.1999.941714.x
http://www.samrc.ac.za/intramural
https://ndarc.med.unsw.edu.au/sites/default/files/ndarc/resources/TR.011.pdf
https://ndarc.med.unsw.edu.au/sites/default/files/ndarc/resources/TR.011.pdf
https://www.wiley.com/en-us/Biostatistics%3A
https://www.wiley.com/en-us/Biostatistics%3A
http://www.springerlink.com/index/10.3758/BF03193146
http://support.sas.com/documentation/cdl//en/lestmtsref/69738/HTML/default/viewer.htm#titlepage.htm
http://support.sas.com/documentation/cdl//en/lestmtsref/69738/HTML/default/viewer.htm#titlepage.htm
https://doi.org/10.1016/j.comppsych.2019.152137
https://doi.org/10.1016/j.comppsych.2019.152137
http://www.elsevier.com/locate/pharmbiochembeh
https://0-www-sciencedirect-com.innopac.wits.ac.za/science/article/pii/S0165614799013395
https://0-www-sciencedirect-com.innopac.wits.ac.za/science/article/pii/S0165614799013395
http://www.elsevier.com/locate/lifescie
http://www.ncbi.nlm.nih.gov/pubmed/23528523
http://www.ncbi.nlm.nih.gov/pubmed/12603227
http://www.ncbi.nlm.nih.gov/pubmed/12603227
http://anp.sagepub.com/lookup/doi/10.1046/j.1440-1614.2003.01296.x
http://www.ncbi.nlm.nih.gov/pubmed/29789812
https://dependencias.pt/images/files/Canabis(4).pdf
http://www.ncbi.nlm.nih.gov/pubmed/30228716
http://www.ncbi.nlm.nih.gov/pubmed/30228716
http://doi.wiley.com/10.1111/j.1360-0443.1992.tb01948.x
http://archneur.jamanetwork.com/article.aspx?doi
http://doi.wiley.com/10.1046/j.1360-0443.1999.94811919.x
http://www.ncbi.nlm.nih.gov/pubmed/1458032
http://www.ncbi.nlm.nih.gov/pubmed/1458032

Morgan et al. Harm Reduction Journal

34.

35.

36.

37.

38.

39.

40.

41,

42.

(2019) 16:65

importance of length of heroin use. Drug Alcohol Depend [Internet]. 2001 1
[cited 2019 Apr 29];63(2):169-177. Available from: https://0-www-
sciencedirect-com.innopac.wits.ac.za/science/article/pii/S0376871600002040
Darke S, Ross J, Teesson M, Ali R, Cooke R, Ritter A, et al. Factors associated
with 12 months continuous heroin abstinence: findings from the Australian
Treatment Outcome Study (ATOS). J Subst Abuse Treat [Internet]. 2005
[cited 2018 Jul 23];28(3):255-263. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/15857726

Brewer DD, Catalano RF, Haggerty K, Gainey RR, Fleming CB. A meta-analysis
of predictors of continued drug use during and after treatment for opiate
addiction. Addiction [Internet]. 1998;93(1):73-92 Available from: http://doi.
wiley.com/10.1046/.1360-0443.1998.931738 x.

Andersson HW, Wenaas M, Nordfjaern T. Relapse after inpatient substance
use treatment: a prospective cohort study among users of illicit substances.
Addict Behav. 2019,90:222-8.

Strang J, Grif\ths P, Powis B, Gossop M. Heroin chasers and heroin injectors:
differences observed in a community sample in London, UK. Am J Addict
[Internet]. 1999 Jan 1 [cited 2019 Apr 29];8(2):148-60. Available from: http://
doi.wiley.com/10.1080/105504999305956

Scheibe A, Makapela D, Brown B, dos Santos M, Hariga F, Virk H, et al. HIV
prevalence and risk among people who inject drugs in five South African
cities. Int J Drug Policy [Internet]. 2016;30(2016):107-15. Available from:.
https://doi.org/10.1016/j.drugpo.2016.01.004.

Pliddemann A, Parry CDH, Flisher AJ, Jordaan E. Heroin users in cape town,
South Africa: injecting practices, HIV-related risk behaviors, and other health
consequences. J Psychoactive Drugs [Internet]. 2008 [cited 2019 May 14];
40(3):273-279. Available from: http://www.ncbi.nim.nih.gov/pubmed/1
9004419

Moses TEH, Greenwald MK. History of regular nonmedical sedative and/or
alcohol use differentiates substance-use patterns and consequences among
chronic heroin users. Addict Behav. 2019,97:14-9.

Gossop M, Marsden J, Stewart D, Treacy S. Change and stability of change
after treatment of drug misuse: 2-year outcomes from the National
Treatment Outcome Research Study (UK). Addict Behav [Internet]. 2002
[cited 2018 Jul 23];27(2):155-166. Available from: http://www.ncbi.nlm.nih.
gov/pubmed/11817759

Hubbard RL, Craddock SG, Rynn PM, Anderson J, Etheridge RM, Flynn PM.
Overview of 1-year follow-up outcomes in the drug abuse treatment
outcome study (DATOS). Psychol Addict Behav [Internet]. 1997 [cited 2018
Aug 25];,11(4):261-278. Available from: http://0-psycnet.apa.org.innopac.wits.
ac.za/fulltext/1997-43757-005.pdf?sr = 1

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 9 of 9

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://0-www-sciencedirect-com.innopac.wits.ac.za/science/article/pii/S0376871600002040
https://0-www-sciencedirect-com.innopac.wits.ac.za/science/article/pii/S0376871600002040
http://www.ncbi.nlm.nih.gov/pubmed/15857726
http://www.ncbi.nlm.nih.gov/pubmed/15857726
http://doi.wiley.com/10.1046/j.1360-0443.1998.931738.x
http://doi.wiley.com/10.1046/j.1360-0443.1998.931738.x
http://doi.wiley.com/10.1080/105504999305956
http://doi.wiley.com/10.1080/105504999305956
https://doi.org/10.1016/j.drugpo.2016.01.004
http://www.ncbi.nlm.nih.gov/pubmed/19004419
http://www.ncbi.nlm.nih.gov/pubmed/19004419
http://www.ncbi.nlm.nih.gov/pubmed/11817759
http://www.ncbi.nlm.nih.gov/pubmed/11817759
http://0-psycnet.apa.org.innopac.wits.ac.za/fulltext/1997-43757-005.pdf?sr
http://0-psycnet.apa.org.innopac.wits.ac.za/fulltext/1997-43757-005.pdf?sr

	Abstract
	Background
	Aim
	Methodology
	Results
	Conclusions

	Background
	Methodology
	Structured interviews
	Sample size estimation
	Data analysis

	Results
	Description of sample at baseline
	Baseline substance use
	Comparison between participants seen and lost to follow-up
	Heroin and other drug use at follow-up
	Pathways between heroin and cannabis use
	Psychopathology
	Criminality, social functioning and general health
	Injecting practices and HIV

	Discussion
	Conclusions
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

