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Abstract
Cannabidiol (CBD) has been studied for substance use disorders treatment due to its anxio-
lytic effects, for sleep, appetite, reduction of craving, and maintenance of abstinence. The 
study aims to assess CBD’s feasibility, safety/tolerability, and preliminary efficacy com-
pared to pharmacological treatment as usual for reducing crack use in people with crack 
use disorder (CUD) and investigate other parameters: adverse events, physical health 
symptoms, and craving. A double-blind, randomized clinical trial (RCT) with two treat-
ment arms (CBD and control group) was conducted. Ninety participants were randomized 
and 73 were allocated: 37 control group and 36 CBD group for a 10-week treatment, com-
paring CBD (600 mg) with three drugs (fluoxetine, valproic acid, and clonazepam). The 
per-protocol analysis of participants who did not deviate from the study protocol compared 
the control and CBD treatment groups. Thirty-four completed at least half of the study 
and 25 finished. Participants attended weekly meetings for the study procedures (e.g., to 
receive the medication and provide urine for toxicological tests). Inter-group differences 
were performed with the Mann–Whitney test, the Wilcoxon test for differences intra-group, 
and Pearson’s Chi-square test or Fisher’s exact test to compare inter-group demographic 
data. The significance level was 5%. A “veracity index” (VI) was created as counterevi-
dence (questionnaire data vs. the toxicological test result). Medications were considered 
safe/tolerable. The CBD group presented significantly fewer adverse events compared to 
the control group [e.g., dizziness (p = 0.001), memory impairment (p = 0.043)], which 
performed better in the reduction of clinical and psychiatric complaints (p = 0.008). In the 
intra-group analyses, the CBD group performed better in more parameters than the con-
trol group [e.g., reducing crack use (p = 0.016; T0 to T1)]. Data questionnaires were reli-
able regarding the use/non-use of crack (VI = 0.787). CBD is a safe/tolerable product. The 
CBD group manifested fewer adverse events than the control group, which had better clini-
cal and psychiatric complaints results. There are some advantages for the CBD group in the 
intra-group analysis. Drug use self-report methodologies can be reliable. Trial registration 
details: This study is registered with Universal Trial Number (UTN) code: U1111-1234-
0806. Available at https:// ensai oscli nicos. gov. br/ rg/ RBR- 4stgs8 (Effect of cannabidiol in 
the treatment of crack dependents)

https://ensaiosclinicos.gov.br/rg/RBR-4stgs8
http://crossmark.crossref.org/dialog/?doi=10.1007/s11469-024-01287-z&domain=pdf
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Substance use disorders (SUD), including smoked crack/cocaine—crack use disorder 
(CUD)—pose a considerable challenge and have been the focus of scientific research in 
public health. According to Fischer, Blanken, et al. (2015) and the United Nations Office 
on Drugs and Crime (UNODC, 2020), CUD is more common in the Americas, with an 
estimated 2.8 million people between 15 and 64 years of age using cocaine in South Amer-
ica. According to the report, Brazil contributes heavily to the cocaine market, with a large 
portion of consumption occurring in the form of crack. However, it is difficult to accurately 
estimate use, as those who use the drug are generally part of socially marginalized groups 
not included in household surveys (Amundsen & Reid, 2014).

The socio-demographic profile of people with CUD in Brazil is characterized by high 
vulnerability, making engaging them in treatment challenging. They are often young (30% 
18 to 24 years of age), male (78.7%), non-White (79%), with low socioeconomic status 
(87% do not have regular work), and low schooling (55% only have a primary school edu-
cation). Additionally, most were people who used polydrugs (92% also used tobacco, and 
83.8% used alcohol) and were not in treatment but wanted to be (78%; Bastos & Bertoni, 
2014).

Regarding pharmacological treatment for CUD and its derivatives, several agents have 
been investigated in-depth to improve responses to treatment, especially by reducing crav-
ings and minimizing withdrawal symptoms. However, no specific pharmacological therapy 
with established efficacy is approved by regulatory authorities (Chan et  al., 2019; Rod-
rigues et  al., 2020). The interest in pharmacological interventions for treating CUD has 
produced an increasing number of scientific studies in the last 10 years (Carvalho et al., 
2016; Fischer, Kuganesan, et al., 2015; Ronsley et al., 2020). More recently, there has been 
an interesting hypothesis about the potential treatment for CUD with glutamatergic agents, 
such as ketamine. These agents could inhibit NMDA receptors in the GABAergic terminal 
of inhibitory interneurons, increasing glutamate release. Glutamate activates AMPA recep-
tors in lateral habenula neurons, directly affecting downstream mechanisms, and promot-
ing synaptic plasticity induced by BDNF, mTOR, GSK-3, and others. It improves cogni-
tive processes, memory, and learning, reducing symptoms of major depression (Zanos & 
Gould, 2018; Serafini et al., 2013; Zanos &). The antidepressant effects of glutamatergic 
derivatives, particularly ketamine, are relevant. However, the effects of this treatment on 
other mental health parameters and substance use disorders are inconclusive, although 
promising (Walsh et al., 2021).

The therapeutic potential of Cannabis spp. has been known for many years. This consid-
erable medicinal potential is due to the large number of chemical substances discovered in 
the plant, particularly the phytocannabinoids, along with the discovery and understanding 
of the critical role that the endocannabinoid system plays in the human organism (Mechou-
lam & Parker, 2013; Morgan et al., 2013). The clinical uses of these compounds, especially 
cannabidiol (CBD), have been useful for many objectives, including preventing relapse in 
SUD (Cristino et al., 2020; Rodrigues et al., 2020). CBD has been studied more frequently 
in recent years due to its anxiolytic (Skelley et  al., 2020), antipsychotic (Englund et  al., 
2013), and anticonvulsant (Lazarini-Lopes et al., 2020) effects as well as its potential ben-
efit for sleep (Shannon et al., 2019) and appetite problems (Roberts et al., 2019). Rodrigues 
et al. (2020) conducted a systematic review to determine the therapeutic potential of CBD 
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for cocaine use disorder in animal models, reporting a reduction in the use of cocaine or 
the maintenance of abstinence, hepatic protection/reduction in hepatotoxicity, neural prolif-
eration, and anxiolytic effects.

CBD may interact with multiple targets in the central nervous system. It binds to both 
CB1 and CB2 receptors at orthosteric sites at certain concentrations, exhibiting antago-
nist/inverse agonist properties (An et al., 2020; Pertwee, 2008). CBD has been observed 
to attenuate THC effects mediated through CB1 receptors. Blocking CB1 could potentially 
inhibit reward-seeking responses. (Spanagel, 2020). For example, rodents receiving CBD 
in the nucleus accumbens inhibited amphetamine-induced dopaminergic activity in the 
ventral tegmental area (VTA) (Renard et al., 2016). CBD also reduced self-administration 
of low doses of cocaine, and this effect was mediated by multiple receptor mechanisms, 
including CB2, TRPV1, and 5HT1A (Galaj et al., 2020). Thus, CBD may interfere with 
behaviors associated with compulsive crack/cocaine use in individuals with CUD.

In this sense, studies investigating the potential therapeutic benefits of cannabinoids in 
treating stimulant use disorders, especially CUD in the context of the Americas, appear 
warranted and are urgently needed (Fischer, Blanken, et al., 2015).

Clinical trials with long-term follow-up using cannabis compounds on humans with 
CUD are scarce. The literature offers studies on the intentional use of smoked cannabis as 
a harm-reduction strategy to minimize the unpleasant effects of cravings and withdrawal 
from crack (Gonçalves & Nappo, 2015; Pereira & Wurfel, 2011; Socías et al., 2017). How-
ever, recently published clinical studies on CBD did not identify reductions in withdrawal-
related cravings (Meneses-Gaya et al., 2020; Mongeau-Pérusse et al., 2021).

Therefore, the present study aims to assess CBD’s feasibility, safety/tolerability, and 
preliminary efficacy compared to pharmacological treatment as usual for reducing crack 
use in people with CUD and investigate other parameters—adverse events, physical health 
symptoms, and craving—based on data from a double-blind, randomized clinical trial 
(RCT).

Methods

Study Design

This is a double-blind RCT with two treatment arms and parallel allocation (1:1) where 
participants were randomized for 10 weeks of treatment in two groups (CBD and control).

Participants and Recruitment

The sample was recruited (i) based on the records of individuals who reported CUD and 
were undergoing treatment at a Psycho-Social Care Center (CAPS-AD; a community-based 
drug treatment), (ii) through broad divulgation in social media, (iii) as well as the distribu-
tion of flyers at hospitals/health units and public spaces (bus stop, public square) in Bra-
sília, Federal District, Brazil.

The inclusion criteria were men and women 18 to 65 years old with reported crack use 
at least 20 times in the previous 30 days, regular crack use for at least 1 year (even with 
interruptions), and those who had the desire/intention to treat. The exclusion criteria were 
the presence of clinical (e.g., heart, liver, or neurological) or mental (e.g., schizophrenia 
or bipolar) disorders, as well the use of other medications that may constitute a potential 
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risk of drug interaction or source of bias to the study results. Many people with CUD are 
expected to also use other substances, such as alcohol, tobacco, and marijuana. Since this 
study was focused on the feasibility, safety/tolerability, and preliminary efficacy under 
realistic conditions (outpatient care, without strict control of abstinence), participants with 
polydrug use were not excluded, considering that most people with CUD use other drugs. 
However, it was ensured that crack was the “primary drug”, both from the participant’s 
own point of view and from the assessment of the study team in the screening stage.

Informed consent was obtained from all participants and indicated through signing the 
informed consent forms.

Outcomes and Procedures

The primary outcomes were safety and tolerability, frequency of crack use, adverse events, 
physical health symptoms, and craving (urge and recall-induced craving).

To perform all the study procedures, the participants needed to attend the Reference 
Center for Drugs and Vulnerabilities (Centro de Referência sobre Drogas e Vulnerabili-
dades Associadas), a research center composed of a multidisciplinary team at the Univer-
sity of Brasília (UnB; Federal District, Brazil), once per week for 10 weeks to receive the 
medication kit, answer the questionnaires, receive a brief intervention, meet the physician, 
and provide urine for the toxicological tests. All study procedures were performed in pri-
vate offices to ensure the confidentiality and comfort of participants. At each meeting, par-
ticipants received ~US$ 5.00 to cover transportation expenses.

The purpose of performing an out-of-hospital double-blind RCT without rigorous con-
trol of abstinence from crack and other drugs employed in the study was to reproduce treat-
ment dynamics according to the model adopted in the Brazilian public healthcare system, 
primarily performed at community-based drug treatment services (CAPS-AD; Gallassi 
et al., 2016). This method also reproduces the real-life situation of some individuals with 
CUD, characterized mainly by precarious living and work conditions, and polydrug use.

The study was composed of four questionnaires for data collection, consisting of (i) the 
initial questionnaire addressing the participant’s sociodemographic profile, substance use 
history, routine impacted by the substance use, and expectations about the treatment; (ii) 
the weekly questionnaire addressing crack use, the intensity of crack craving and recall-
induced craving, routine impacted by crack use, adverse events of medications, and adher-
ence to medication use (correct medications intake, possible forgetfulness, possible use 
of medications other than the study medications) in the previous week; (iii) the monthly 
questionnaire contained the same questions of the weekly questionnaire for crack use, add-
ing information about the frequency and quantity of the use of other drugs, and physical 
and psychiatric symptoms in the last month; and (iv) the final questionnaire included the 
questions of the weekly and monthly questionnaires, and the participant’s satisfaction and 
perceived progress during the treatment period (Fig. 1I).

Crack Use

Crack use was assessed once per week during the 10-week study through the weekly 
questionnaire. The questions were developed based on the Composite International 
Diagnostic Interview (CIDI; Kessler & Üstün, 2004), and on the Alcohol, Smoking and 
Substance Involvement Screening Test (ASSIST; Henrique et al., 2004), both validated 
instruments for the Brazilian population. Participants were asked about the frequency 
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of crack use in the last 7 days (no-use/1 or 2 times/3 to 4 times/daily), the highest 
number of consecutive days without crack use, the highest number of consecutive days 
with crack use, the average number of “stones”/grams used on days of use, and the 
highest number of “stones”/grams used in a single day.

Adverse Events

Adverse events of the medications used in the study were assessed once per week dur-
ing the weeks of pharmacological treatment—week 1 (T0) to week 9 (T2)—using the 
weekly questionnaire. The list of adverse events was built according to the scientific 
literature (Chan et  al., 2019; Fischer, Kuganesan, et  al., 2015; Lazarini-Lopes et  al., 
2020; Morgan et al., 2013; Rodrigues et al., 2020; Ronsley et al., 2020) and the medi-
cations’ leaflets, such as headache, diarrhea, nausea, sleepiness, dizziness, and anxiety. 
Participants were asked if they had experienced any adverse events related to taking 
the medication in the last 7 days. If they answered yes, they were asked to describe the 
events. Then, these events were marked on the appropriate items of the questionnaire, 
and if there was no appropriate option, they were described and registered as “other”.

Fig. 1  Procedures performed during the 10-week treatment (I). Pharmacological treatment of the CBD and 
control groups (II)
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Physical Health Symptoms

The questions of this parameter were assessed once per month using the monthly ques-
tionnaire. It was built based on the CIDI (Kessler & Üstün, 2004) to verify the gen-
eral health status of the participants regarding clinical and/or psychiatric complaints as 
well as the decrease in food intake and its relationship with crack use, considering that 
this is one of the main “physical symptoms” reported by people with CUD. Partici-
pants were asked how they rated their health in the last 30 days (bad/regular/good/very 
good/excellent) and whether they had any health complaints (clinical complaints, such 
as generalized pain, fatigue; psychiatric/emotional complaints, such as sadness, anxiety, 
depression; or both clinical and psychiatric complaints). They also answered questions 
about their food intake (no decrease/slight decrease/moderate decrease/severe decrease) 
and whether the decrease in food intake was due to crack use (never/sometimes/many 
times).

Craving and Recall‑Induced Craving

Craving and recall-induced cravings for crack were assessed once per week during the 
10-week study by the weekly questionnaire. The two questions were based on the Craving 
Cocaine Questionnaire (Weiss et  al., 1997) to address the intensity (weak/intermediate/ 
strong) of the crack craving and the recall-induced cravings in the previous week. Partici-
pants were asked to rate the intensity of their craving for crack in the last 7 days, and if they 
were in a typical crack use situation/environment with the presence of triggers (e.g., pipe, 
lighter, beer, people using/selling), what would be the intensity of the craving resulting 
from this imagined environment?

Toxicological Test

The participants’ urine samples were collected once per week during the 10-week study. 
The samples were stored in 10-mL polypropylene tubes at –80°C before laboratory analy-
sis at the Criminalistic Institute of the Federal District Civil Police. The detection method 
was liquid chromatography coupled with tandem mass spectrometry. The limit of detection 
of the method was 1 ng/mL. The monitoring of crack use was performed by the determina-
tion of benzoylecgonine (BZE). The cutoff level for BZE considered positive for crack use 
was ≥ 100 ng/mL (Nickley et al., 2017; West et al., 2011).

Intervention

Participants in both groups, CBD and control, were treated for 10 weeks after the screening 
(T-1). At the screening stage, it was assessed whether the participants met the inclusion/
exclusion criteria and whether they were taking any medications to treat CUD for washout 
procedures (1-week washout period). The study time points are as follows:

– Week 1 (T0) to week 9 (T2): pharmacological treatment;
– Week 5: half of the study (T1);
– Week 9 (T2) to 10 (T3): follow-up with the suspension of the medications;
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– Week 10 (T3): final study procedures (de-blinding and referral for continuity of treatment 
in CAPS-AD; Fig. 1I).

The intervention group received CBD oil, Isodiolex® 600 mg (50 mg/ml CBD), which 
consisted of pharmaceutical-grade coconut oil infused in THC-free hemp concentrate refined 
for > 99% purity of natural CBD with a strawberry aroma. A dose of 300 mg was used in the 
first week (week 1—T0) and in the last week of the pharmacological treatment (week 8 to 
week 9—T2); a dose of 600 mg was used from week 2 until week 7 to 8 (Fig. 1)II.

The control group received the pharmacological treatment as usual, which was based on 
the (i) symptoms commonly experienced by people with CUD (Fischer, Blanken, et al., 2015; 
Rodrigues et  al., 2020)—insomnia, paranoia, depression, inappetence, and anxiety—(ii) on 
the clinical practice performed in the CAPS-AD in Brazil, which takes into consideration the 
availability of the medications provided by Brazil’s universal health system (SUS, Sistema 
Único de Saúde; Carvalho et al., 2021), and (iii) by an interview conducted with CAPS-AD 
physicians to verify the medication management commonly applied in cases of CUD. The 
medications used were as follows:

– Fluoxetine: 20 mg from week 1 (T0) until the last week of the pharmacological treatment 
(week 8 to 9—T2), one capsule/day;

– Valproic acid: 250 mg in the first week (week 1—T0) and in the last week of the pharma-
cological treatment (week 8 to 9—T2) and 500 mg from week 2 until week 7 to 8, in both 
doses two capsules/day;

– Clonazepam: 2 mg from week 1 until 6, 1 mg in week 7, and 0.5 mg in week 8, one cap-
sule/day (Fig. 1II).

In addition to receiving the medication, urine collection, and answering the questionnaires 
at each weekly meeting, both groups received a brief intervention (~20 min) delivered by 
the study’s multidisciplinary team—composed of a psychologist, occupational therapist, and 
pharmacist—to inquire how the participant felt in the last week, the difficulties and benefits 
observed with the possible reduction/interruption or even increasing of crack use, and to moti-
vate them to follow the treatment. After the brief intervention, the participants received a med-
ical appointment where they were asked about the use of the medications, possible adverse 
events, and any questions/complaints they raised related to the study medications.

Adherence to medication use was also measured by the weekly questionnaire between 
weeks 1 and 9 (pharmacological treatment), which asked about the correct administration of 
each of the study’s medications (Fig. 1II; A, B, C, and D) in the previous week as described 
in the guidance leaflet, whether and why they had forgotten to take some of the pills/oil, and 
possible use of medications other than those provided through the study. At each meeting, 
participants also brought the medication kit received in the previous week for checking/count-
ing the pills/amount of oil not taken. In order to improve adherence to the medication and to 
the study, weekly text messages were sent to the participants reminding them about the next 
appointment and how to correctly take the medications.

Randomization and Blinding

Randomization for parallel allocation (1:1) was performed in blocks of two or four indi-
viduals using a free-access website (https:// www. random. org). The information on the 
allocation of the participants to the treatment groups was stored in an envelope with two 

https://www.random.org
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copies—one for the researcher in charge of the randomization and one for the project coor-
dinator—along with a digital version with restricted access.

As the treatments had distinct presentations (oil and capsules), “double-dummy” 
blinding was employed. The intervention group received the CBD and placebo capsules, 
whereas the control group received active capsules and a placebo oil. The medications for 
the control group and the placebo capsules were acquired from a commercial compounding 
pharmacy authorized by the local governmental health agency. For valproic acid, a com-
mercially available brand was used due to the specificities of the substance (gelatin cap-
sule). The placebo oil was prepared at the Pharmacy School of the UnB-hospital. It was 
composed of a blend of coconut and corn oil (1:1) plus a strawberry aroma similar to CBD 
oil. All medications were filled/refilled in opaque bottles to ensure blinding.

Participants and Public Involvement

The study design and goal were built based on previous studies performed with clients who 
attend CAPS-AD (Carvalho et al., 2021; Fonseca & Gallassi, 2021; Gallassi et al., 2016) 
and by conducting a systematic review (Rodrigues et al., 2020) to incorporate input from 
participants at an early stage. Also, before the participants were part of this study, they 
received all relevant information about CBD and the other study’s medications at the T-1 
stage (screening). In the end, all participants were contacted by phone call/text message 
(even those who interrupted the study) to schedule an in-person meeting with the research 
team to receive a debrief about their participation and to be referred to CAPS-AD to con-
tinue the treatment.

Statistical Analyses

The per-protocol analysis of participants who did not deviate from the study protocol was 
applied comparing the control and CBD treatment groups. Missing values of those par-
ticipants who, at a certain time, had not yet dropped out of the study (missed 1 week, but 
returned the following week) were imputed according to the Last Observation Carry For-
ward (LOCF) technique. However, the LOCF was not applied after the participant defini-
tively left the study (skipped and never returned), which suggests that the participant has 
lost the intention to treat/decrease/discontinue crack use, which means a protocol deviation.

Quantitative variables were expressed as mean and standard deviation (SD), and cat-
egorical variables were expressed as frequency and percentages. Differences between the 
control and CBD groups (analysis inter-group) were performed using the Mann–Whitney 
test comparing the periods in the study (T0 (week 1) vs. T1 (week 5); T0 vs. T2 (week 9); 
and T2 vs. T3 (week 10)). Differences intra-group (control group and CBD compared to 
themselves) were conducted using the Wilcoxon test. Pearson’s Chi-square test (by Monte 
Carlo simulation for small expected frequencies) or Fisher’s exact test was performed to 
compare the frequency of demographic data between control and CBD groups and to com-
pare the data from participants who completed at least half of the study (week 5—T1) 
with those who dropped out before it. The software IBM SPSS© (Statistical Product and 
Service Solutions), version 22, was used to perform the analyses, and the significance level 
was set at 5% (p < 0.05).

The results of the urine analyses were presented descriptively as “detected” or “not 
detected”. In order to verify whether the answers given by the participants about crack 
use were equivalent to the findings in the toxicological test, a “veracity index” (VI) was 
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created to confirm the questionnaire answers through the toxicological test result (counter-
evidence). For the VI calculation, the proportion of weeks in which a participant had a con-
sistent report is calculated. Consistent reporting is when a participant with benzoylecgo-
nine detected (≥ 100 ng/mL) reported crack use in the last week or when a participant with 
BZE non-detected (< 100 ng/mL) reported no crack use in the last week. Finally, the VI 
is obtained by averaging the consistent report proportion of the group of participants. The 
closer the score of the VI to 1, the more reliable the answer about crack use/non-use.

Results

Of the 90 who met the eligibility criteria, 17 were excluded for not returning, and 73 were 
randomly allocated to one of the two groups (n = 37 in the control group and 36 in the 
CBD group; Fig.  2). Thirty-four reached at least the half-way point of the study (week 
5—T1; 14 in the control group and 20 in the CBD group), and 25 participants completed 
the study protocol through to week 10—T3 (10 in the control group and 15 in the CBD 

Fig. 2  CONSORT diagram showing enrolment, allocation, and the analysis populations at the interim and 
final stages of the RCT 
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group). Recruitment and follow-up occurred over two moments, (i) from August 2019 to 
mid-March 2020, being interrupted until July 2021 due to the COVID-19 pandemic and 
the suspension of all face-to-face activities at the university, and (ii) from October 2021 to 
May 2022.

Safety/Tolerability, and Adherence

The medications used in both the control and CBD groups presented safety and tolerability 
results that were considered adequate. This was verified by the frequency of adverse events 
reported (“Adverse events” section) and the medication adherence rate.

Regarding medication adherence outcomes, 10%, 17.8%, 18.8%, and 19.8% reported not 
taking medications A, B, C, and D, respectively, at least once among those who completed 
at least half of the study (week 5—T1). The most cited reasons, in order of frequency, were 
simply that they forget, “the oil had a bad taste”, being away from home, being busy, or 
experiencing a change in daily routine.

Sociodemographic Profile

Among the analyzed sample—who completed at least half of the study (week 5—T1; 
34 participants)—82.4% were men, the majority was Black/multiracial (pardo) (67.6%), 
between 30 and 49 years of age (52.9%), unemployed (41.2%), with income between 1 and 
2 minimum wages (1 MW ~US$ 240.00/month; 38.2%), and had a complete high school 
education (55.9%; Table  1). The characteristics of participants who dropped out of the 
study did not differ significantly (p > 0.05) from those who remained for at least half of the 
study (Table S1, Supplementary Material).

Crack Use

Regarding the decrease in crack use, a comparison was performed between T0 (week 1) 
and T1 (week 5; half of the study), T0 and T2 (week 9), and T2 and T3 (follow-up; week 
10) inter-groups (control vs. CBD), and intra-group (control group and CBD compared to 
themselves). In the intra-group analyses, a significant reduction in crack use was found in 
the CBD group between T0 and T1 (p = 0.016) and T0 and T2 (p = 0.028). In the control 
group, a difference was detected between T0 and T2 (p = 0.039). In the inter-group analy-
ses, no significant differences in the reduction of crack use between the control and CBD 
groups were observed (Table 2).

Adverse Events

The mean of the weekly frequency of adverse events reported by participants in the weekly 
questionnaire was used to compare differences inter-group. There were significant differ-
ences between the CBD group in comparison to the control group, with fewer episodes 
in the CBD group regarding diarrhea (p = 0.019), constipation (p = 0.018), nausea (p = 
0.025), dizziness (p = 0.001), memory impairment (p = 0.043), low concentration (p = 
0.047), tremor (p = 0.030), ataxia (p = 0.001), and nasal congestion (p = 0.007) (Table 3).
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Physical Health Symptoms

The participants were asked about aspects related to their physical health. A comparison 
was performed between T0 (week 1) and T1 (half of the study; week 5), T0 and T2 (week 
9), and T2 and T3 (follow-up; week 10) inter-group and intra-group. In the inter-group 
analyses, the reduction of clinical and psychiatric complaints between T0 and T1 was sig-
nificantly more pronounced in the control group than in the CBD group (p = 0.008). In the 
intra-group comparison, the control group presented a significant improvement between 
T0 and T1, with fewer clinical and psychiatric complaints (p = 0.022), and no decrease in 
food intake (p = 0.007). Between T0 and T2, the control group presented no food intake 
decrease due to crack use (p = 0.038). The CBD group demonstrated significant improve-
ment between T0 and T1 with fewer clinical and psychiatric complaints (p = 0.023), no 
decrease in food intake (p = 0.023), and no food intake decrease due to crack use (p = 
0.009). Between T0 and T2, the CBD group showed significant improvement in overall 
health ratings (p = 0.030), no decrease in food intake (p = 0.033), and no food intake 
decrease due to crack use (p = 0.006; Table 4).

Table 1  Sociodemographic data of participants in the control and CBD groups that completed at least half 
of the study (T1—week 5; n = 34)

* Pearson Chi-square test by Monte Carlo simulation; **Fisher’s exact test
1 Brazilians with varied ethnic ancestry
2 Measured in minimum wages (MW); 1 MW ~US$ 240.00/month

Control (n = 14) CBD (n = 20) p

Sex
 Female 3 (21.4%) 3 (15.0%) 0.672**
 Male 11 (78.6%) 17 (85.0%)
Age
 18–29 years old 3 (21.4%) 6 (30.0%)
 30–49 years old 8 (57.1%) 10 (50.0%) 1.000*
 50+ years old 3 (21.4%) 4 (20.0%)
Education level
 Elementary school level 2 (14.3%) 5 (25.0%)
 High school level 10 (71.4%) 9 (45.0%) 0.334*
 University level 2 (14.3%) 6 (30.0%)
Race
 White 5 (35.7%) 6 (30.0%) 1.000**
 Black/Pardo1 9 (64.3%) 14 (70.0%)
Employment status
 Unemployed 7 (50.0%) 7 (35.0%)
 Formal employed 2 (14.3%) 5 (25.0%) 0.862*
 Informal employed 4 (28.6%) 7 (35.0%)
 Retired 1 (7.1%) 1 (5.0%)
Income2

 Until less than 1 minimum wage 3 (21.4%) 6 (30.0%)
 1–2 minimum wages 6 (42.9%) 7 (35.0%) 0.908*
 3+ minimum wages 5 (35.7%) 7 (35.0%)
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Craving and Recall‑Induced Craving

The participants were also asked about the intensity of the crack craving and the 
recall-induced craving in the last week with three ordinal answer possibilities (weak, 
intermediate, or strong). A comparison was performed between T0 (week 1) and T1 
(week 5; half of the study), T0 and T2 (week 9), and T2 and T3 (follow-up; week 10) 
inter-group and intra-group. In the intra-group comparison, a significant improvement 
(increased frequency of the “weak” response) was found in the control group (p = 
0.014/T0–T1; p = 0.025/T0–T2) and in the CBD group (p = 0.004/T0–T1; p = 0.010/
T0–T2), as well in recall-induced craving in the control group (p = 0.021/T0–T1; p 
= 0.033/T0–T2) and in the CBD group (p = 0.047/T0–T1; p = 0.002/T0–T2). In the 
inter-group analyses, no difference was detected in the comparison between the two 
groups (Table 5).

Table 2  Frequency of crack use in the control and CBD groups that completed at least half of the study 
(T1—week 5; n = 34)

*Values in which a statistically significant difference (p < 0.05) was detected
a Four participants in the control group and five in the CBD group dropped out of the study before complet-
ing 9 weeks (T2)
1 Wilcoxon test comparing weeks 1 (T0) and 5 (T1)
2 Wilcoxon test comparing weeks 1 (T0) and 9 (T2)
3 Wilcoxon test comparing weeks 9 (T2) and 10 (T3)
4 Mann–Whitney test comparing the differences between weeks 1 (T0) and 5 (T1) between control and CBD 
groups
5 Mann–Whitney test comparing the differences between weeks 1 (T0) and 9 (T2) between control and CBD 
groups
6 Mann–Whitney test comparing the differences between weeks 9 (T2) and 10 (T3) between control and 
CBD groups

No use 1–2 times 3–4 times Daily p1 p2 p3

Control (n = 14)
 T0 3 (21.4%) 8 (57.1%) 1 (7.1%) 2 (14.3%)
 T1 8 (57.1%) 4 (28.6%) 0 (0.0%) 2 (14.3%) 0.131 0.039* 0.317
  T2a 6 (60%) 2 (20%) 1 (10%) 1 (10%)
  T3a 7 (70%) 2 (20%) 0 (0%) 1 (10%)
CBD (n = 20)
 T0 3 (15%) 9 (45%) 4 (20%) 4 (20%)
 T1 11 (55%) 4 (20%) 3 (15%) 2 (10%) 0.016* 0.028* 0.317
  T2a 7 (46.7%) 4 (26.7%) 2 (13.3%) 2 (13.3%)
  T3a 7 (46.7%) 5 (33.3%) 1 (6.7%) 2 (13.3%)
p4 0.714
p5 0.906
p6 0.724



International Journal of Mental Health and Addiction 

1 3

Toxicological Analysis

The collection of urine and the questionnaire about crack use were administered weekly. 
From the VI of the control group (0.758), the VI of the CBD group (0.816), and the total 
VI (0.787), it is possible to affirm that the answers given by the participants of the study 
are reliable regarding the use/non-use of crack (Table S2, Supplementary Material).

Table 3  Mean (standard 
deviation) of the weekly 
frequency of adverse events 
reported by participants in the 
control and CBD groups that 
completed at least half of the 
study (T1—week 5; n = 34)

*Adverse event in which a statistically significant difference was 
detected
1 Mann–Whitney test comparing control and CBD groups

Adverse events Control (n = 14) CBD (n = 20) p1

Headache 0.13 (0.23) 0.14 (0.21) 0.953
Allergies 0.09 (0.14) 0.06 (0.12) 0.434
Sweating 0.16 (0.27) 0.20 (0.29) 0.802
Diarrhea 0.21 (0.26) 0.21 (0.25) 0.019*
Constipation 0.08 (0.13) 0.01 (0.03) 0.018*
Abdominal pain 0.16 (0.21) 0.02 (0.05) 0.756
Nausea 0.17 (0.19) 0.05 (0,10) 0.025*
Weight loss 0.08 (0.19) 0.02 (0.06) 0.334
Vomiting 0.16 (0.11) 0.09 (0.14) 0.057
Sleepiness 0.65 (0.15) 0.38 (0.38) 0.060
Euphoric humor 0.24 (0.23) 0.14 (0,20) 0.162
Fatigue 0.19 (0.22) 0.06 (0.10) 0.060
Relaxation 0.76 (0.14) 0.56 (0.32) 0.071
Dizziness 0.30 (0.25) 0.05 (0.09) 0.001*
Memory impairment 0.19 (0.24) 0.08 (0.24) 0.043*
Low concentration 0.21 (0.28) 0.07 (0.17) 0.047*
Tremor 0.19 (0.25) 0.04 (0.08) 0.030*
Vision changes 0.15 (0.28) 0.03 (0.09) 0.079
Ataxia 0.23 (0.25) 0.02 (0.08) 0.001*
Anxiety 0.25 (0.30) 0.30 (0.32) 0.747
Irritability 0.15 (0.18) 0.20 (0.25) 0.750
Insomnia 0.19 (0.18) 0.19 (0.24) 0.665
Depression 0,19 (0,19) 0.10 (0.22) 0.075
Flu syndrome 0.08 (0.14) 0.04 (0.07) 0.513
Airway infection 0.01 (0.04) 0.01 (0.04) 0.393
Sinusitis 0.01 (0.05) 0.01 (0.02) 0.764
Cough 0.08 (0.10) 0.05 (0.10) 0.365
Nasal congestion 0.19 (0.18) 0.04 (0.10) 0.007*
Dry mouth 0.31 (0.35) 0.33 (0.31) 0.593
Decreased appetite 0.17 (0.16) 0.14 (0.20) 0.405
Increased appetite 0.40 (0.30) 0.30 (0.24) 0.301
Sexual disorders 0.12 (0.27) 0.12 (0.24) 0.841
Palpitations 0.07 (0.11) 0.04 (0.11) 0.232
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Table 4  Frequency of physical health parameters in participants of the control and CBD groups that com-
pleted at least half of the study (T1—week 5; n = 34)

T0 T1 T2 T3 p1 p2 p3

Self-rating health***
 Control (n = 14)
   Bad 3 (21.4%) 0 (0%) 1 (10%) 0 (0%)
  Regular 5 (35.7%) 5 (35.7%) 0 (0%) 2 (20%)
  Good 4 (28.6%) 4 (28.6%) 2 (20%) 3 (30%) 0.079 0.117 0.414
  Very good 2 (14.3%) 4 (28.6%) 4 (40%) 2 (20%)
  Excellent 0 (0%) 1 (7.1%) 3 (30%) 3 (30%)
 CBD (n = 20)
 Bad 3 (15%) 1 (5%) 0 (0%) 0 (0%)
 Regular 8 (40%) 7 (35%) 4 (26.7%) 1 (6.7%)
 Good 7 (35%) 11 (55%) 9 (60%) 10 (66.7%) 0.392 0.030* 0.058
 Very good 1 (5%) 0 (0%) 1 (6.7%) 2 (13.3%)
 Excellent 1 (5%) 1 (5%) 1 (6.7%) 2 (13.3%)
 p4 0.158
 p5 0.091
 p6 0.129
Health complaints***
 Control (n = 14)
  No complaints 2 (14.3%) 8 (57.1%) 5 (50%) 5 (50%)
  Clinical complaints 5 (35.7%) 4 (28.6%) 2 (20%) 2 (20%) 0.022* 0.155 0.516
  Psychiatric complaints 1 (7.1%) 2 (14.3%) 1 (10%) 3 (30%)
  Clinical and psychiatric 

complaints
6 (42.9%) 0 (0%) 2 (20%) 0 (0%)

 CBD (n = 20)
  No complaints 4 (20%) 7 (35%) 7 (46.6%) 10 (66.7%)
  Clinical complaints 6 (30%) 9 (45%) 4 (26.7%) 4 (26.7%) 0.023* 0.058 0.084
  Psychiatric complaints 5 (25%) 2 (10%) 4 (26.7%) 1 (6.6%)
  Clinical and psychiatric 

complaints
5 (25%) 2 (10%) 0 (0%) 0 (0%)

 p4 0.008*
 p5 0.104
 p6 0.737
Food intake***
 Control (n = 14)
  No decrease 4 (28.6%) 8 (57.1%) 8 (80%) 8 (83.3%)
  Slight decrease 4 (28.6%) 4 (28.6%) 1 (10%) 0 (0%) 0.007* 0.066 0.317
  Moderate decrease 3 (21.4%) 1 (7.1%) 0 (0%) 1 (10%)
  Serious decrease 3 (21.4%) 1 (7.1%) 1 (10%) 1 (10%)
 CBD ( n= 20)
  No decrease 10 (50%) 14 (70%) 12 (80%) 11 (73.3%)
  Slight decrease 2 (10%) 4 (20%) 2 (13.3%) 2 (13.3%) 0.023* 0.033* 0.317
  Moderate decrease 3 (15%) 0 (0%) 0 (0%) 1 (6.7%)
  Serious decrease 5 (25%) 2 (10%) 1 (6.7%) 1 (6.7%)
 p4 0.928
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Discussion

The CBD is a safe/tolerable product that presented significantly fewer adverse events 
compared to the control group, which in turn had fewer clinical and psychiatric com-
plaints than the CBD group (from T0 to T1). The CBD group performed better on addi-
tional measures, including reduction of crack use and not reducing food intake due to 
crack use between (from T0 to T1), as well as for self-rated health and not reducing food 
intake (from T0 to T2).

Although the two significant results in the inter-group analyses (the primary outcome 
in RCT) were favorable for both groups, one for each, the CBD group had significant 
results in more parameters than the control group in the intra-group analyses (a second-
ary outcome), one of them being regarding the decrease in crack use. Therefore, the 
results of this study are encouraging from the perspective of assessing the feasibility, 
safety/tolerability, and preliminary efficacy of a novel pharmacological treatment for 
CUD. In addition to all parameters analyzed, the study also provided a relevant contri-
bution to the existing literature regarding the reliability of the answers reported by the 

*Values in which a statistically significant difference (p < 0.05) was detected; ***results are expressed in 
number of positive responses to each of the established levels
a Four participants in the control group and five in the CBD group dropped out of the study before complet-
ing 9 weeks (T2)
1 Wilcoxon test comparing weeks 1 (T0) and 5 (T1)
2 Wilcoxon test comparing weeks 1 (T0) and 9 (T2)
3 Wilcoxon test comparing weeks 9 (T2) and 10 (T3)
4 Mann-Whitney test comparing the differences between weeks 1 (T0) and 5 (T1) between control and CBD 
groups
5 Mann-Whitney test comparing the differences between weeks 1 (T0) and 9 (T2) between control and CBD 
groups
6 Mann-Whitney test comparing the differences between weeks 9 (T2) and 10 (T3) between control and 
CBD groups

Table 4  (continued)

T0 T1 T2 T3 p1 p2 p3

 p5 0.265
 p6 0.374
Food intake decreased due to 

crack use***
 Control (n = 14)
  Never 3 (21.4%) 8 (57.1%) 6 (60%) 8 (80%)
  Sometimes 5 (35.7%) 3 (21.4%) 2 (20%) 1 (10%) 0.057 0.038* 0.180
  Many times 6 (42.9%) 3 (21.4%) 2 (20%) 1 (10%)
 CBD (n = 20)
  Never 5 (25%) 13 (65%) 12 (80%) 12 (80%)
  Sometimes 5 (25%) 2 (10%) 2 (13.3%) 3 (20%) 0.009* 0.006* 0.564
  Many times 10 (50%) 5 (25%) 1 (6.7%) 0 (0%)
 p4 0.466
 p5 0.927
 p6 0.814
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participants about the use or non-use of crack with the construction of the VI using the 
toxicology test results.

The safety and tolerability of CBD have been studied in RCTs for several medical 
conditions and in healthy individuals, and the results show that CBD was generally well-
tolerated (Hosseini et al., 2021; Perkins et al., 2020; Taylor et al., 2018), contributing to 

Table 5  Frequency of craving and recall-induced craving among participants in the control and CBD 
groups that completed at least half of the study (T1—week 5; n = 34)

*Values in which a statistically significant difference (p < 0.05) was detected; **results are expressed in 
number of positive responses to each of the established levels
a Four participants in the control group and five in the CBD group dropped out of the study before complet-
ing 9 weeks (T2)
1 Wilcoxon test comparing weeks 1 (T0) and 5 (T1)
2 Wilcoxon test comparing weeks 1 (T0) and 9 (T2)
3 Wilcoxon test comparing weeks 9 (T2) and 10 (T3)
4 Mann–Whitney test comparing the differences between weeks 1 (T0) and 5 (T1) between control and CBD 
groups
5 Mann–Whitney test comparing the differences between weeks 1 (T0) and 9 (T2) between control and CBD 
groups
6 Mann–Whitney test comparing the differences between weeks 9 (T2) and 10 (T3) between control and 
CBD groups

T0 T1 T2a T3a p1 p2 p3

Craving**
 Control (n = 14)
  Weak 6 (42.9%) 12 (85.7%) 8 (80%) 8 (80%) 0.014* 0.025* 0.414
  Intermediate 0 (0%) 0 (0%) 0 (0%) 2 (20%)
  Strong 8 (57.1%) 2 (14.3%) 2 (20%) 0 (0%)
 CBD (n = 20)
  Weak 6 (30%) 14 (70%) 9 (60%) 11 (73.3%) 0.004* 0.010* 0.414
  Intermediate 3 (15%) 3 (15%) 4 (26.7%) 2 (13.3%)
  Strong 11 (55%) 3 (15%) 2 (13.3%) 2 (13.3%)
 p4 0.939
 p5 0.650
 p6 0.853
Recall-induced craving**
 Control (n = 14)
  Weak 2 (14.3%) 8 (57.1%) 7 (70%) 7 (70%)
  Intermediate 2 (14.3%) 1 (7.1%) 1 (10%) 1 (10%) 0.021* 0.033* 1.000
  Strong 10 (71.4%) 5 (35.7%) 2 (20%) 2 (20%)
 CBD (n = 20)
  Weak 5 (25%) 11 (55%) 8 (53.3%) 10 (66.7%) 0.047* 0.002* 0.317
  Intermediate 5 (25%) 4 (20%) 3 (20%) 2 (13.3%)
  Strong 10 (50%) 5 (25%) 4 (26.7%) 3 (20%)
 p4 0.635
 p5 0.104
 p6 0.385
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improved adherence to treatment. Adherence to medications is particularly challenging in 
patients with SUD. In a systematic review of community-based interventions to improve 
oral chronic disease medication regimen adherence among individuals with SUD, the 
results demonstrated that interventions that were effective in this population were varied 
and included video information sessions, motivational interviewing, cognitive behavioral 
therapy (CBT), assertive community treatment, and bidirectional texting (Clements et al., 
2018), some of which were used to guide the approach in the present RCT (e.g., motiva-
tional interviewing, CBT, and assertive community treatment).

To investigate the therapeutic effects of CBD among people with SUD, several studies 
have been conducted in animal and human models. Socías et al. (2017) found that the inten-
tional use of cannabis in nature by people experiencing homelessness was associated with 
a reduction in crack use. For other substances than crack/cocaine, CBD was more effective 
than a placebo for a reduction in drug use and increasing days of abstinence among indi-
viduals with cannabis use disorder (Freeman et al., 2020), and low doses of inhaled CBD 
were found to reduce the number of cigarettes smoked among individuals with nicotine use 
disorder (Morgan et  al., 2013). Luján et  al. (2020) demonstrated that repeated treatment 
with CBD reduced the self-administration of cocaine in mice.

Commonly reported adverse events in studies conducted with CBD are considered 
mild, and include diarrhea, headache (Capano et al., 2020), tiredness/fatigue (Levin et al., 
2011), sleepiness, nausea, dry mouth, an increase in nighttime anxiety, and disturbed sleep 
(Capano et al., 2020; Hurd et al., 2015). On the other hand, events such as sleepiness and 
dizziness are common in treatments involving valproic acid (Product information, 2014) 
and clonazepam (Product Information: Klonopin(r), 2010), while ataxia is commonly 
found in people taking fluoxetine (Product Information: Prozac(r), 2013) and valproic acid 
(Martin et al., 2009). Additionally, depression and feelings of anguish are commonly found 
in clients treated with valproic acid (Martin et al., 2009) and clonazepam (Harkins et al., 
1991), and nasal congestion, cold symptoms, and recurrent airway infections are often 
associated with the use of clonazepam (Harkins et al., 1991). Fluoxetine has mild cardio-
toxicity, which can lead to arrhythmias/palpitations (Allhoff et al., 2001).

CBD has been found to reduce cue-induced craving and anxiety in individuals in with-
drawal from heroin use disorder (Hurd et al., 2018), as well as cravings among people who 
use nicotine and want to quit smoking (Morgan et al., 2013). Similarly, dronabinol (syn-
thetic THC) improved withdrawal symptoms in people with cannabis use disorder (Levin 
et al., 2011). In contrast, in rats with the chronic use of cocaine and morphine, a reduction 
in the “reward-facilitating effect” was only found for morphine (Katsidoni et  al., 2013). 
Other studies found no effect of CBD regarding the reduction of craving among individu-
als with cocaine/CUD compared to placebo (Meneses-Gaya et al., 2020; Mongeau-Pérusse 
et al., 2021).

Several studies have shown that cannabis compounds play an important role in appe-
tite-related functions and general well-being. In a study of children with autism spec-
trum disorder, the CBD group showed a significant improvement in psychomotor agita-
tion, accepted more meals per day, improved social interaction, and was less anxious 
when compared to children in the placebo group (da Silva Junior et al., 2022). Patients 
with lung cancer who received nabilone (THC) increased their caloric intake and had 
a significantly higher intake of carbohydrates compared to placebo. Additionally, 
quality of life (emotional functioning, social functioning, pain, and insomnia) signifi-
cantly improved in patients taking nabilone while no changes were found in the control 
group (Turcott et al., 2018). Finally, in a study of children and adolescents with autism 
that compared a whole-plant cannabinoids group to a placebo group, the whole-plant 
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cannabinoids group demonstrated better sleep outcomes, which subsequently resulted in 
improvements in quality of life and well-being (Schnapp et al., 2022).

In addition to the clinical efficacy of novel medications tested, the costs involved 
with RCT have been considered by researchers and funders during trial planning and 
funding approval processes. For example, the UK Medical Research Council and the US 
National Institute of Health (NIH) routinely request the inclusion of economic assess-
ments before funding large-scale multicentric trials (Glick et al., 2014). Although this 
study is a feasibility RCT, in which the costs are lower than a multicenter phase III 
study, the stage for collecting and analyzing biological material is the most expensive 
due to the number and frequency of samples collected. Therefore, this study made an 
important contribution by finding that self-reporting on the use/non-use of crack can be 
reliable and might replace the need for “counterevidence” offered through toxicological 
tests, thereby reducing the costs involved and maintaining the same standard of reliabil-
ity of the results.

Study Limitations

This study has some limitations that should be mentioned. Although it was initially 
designed to stratify the sample by sex, there was considerable difficulty in finding 
female participants, making the stratification not viable. Additionally, part of the study 
took place when the COVID-19 pandemic was not yet under control, the number of 
cases was still high, and social distancing measures were being adopted. The pandemic 
likely contributed to the participant dropout rate. Another factor that affected adherence 
was the social vulnerability of the participants. Even though the study provided money 
for transportation to come to the treatment, this was often not sufficient to remain par-
ticipants in the study, as some lived in distant suburbs, others in shelters, and still oth-
ers were experiencing homelessness. Although the team emphasized that they would 
be excluded from the study if absent, many did not have enough motivation to go every 
week probably due to these unfavorable social contexts. Social vulnerability may have 
had the greatest impact on participants’ adherence. Finally, as this was a real-life study, 
we did not have full control over how these participants took their medication, so they 
could take, for example, all the capsules in one day if they wanted to, although none of 
them pointed out the possibility of this happening.

Future Directions

Given our experiences in this feasibility, safety/tolerability, and preliminary efficacy 
double-blind RCT, we will implement the following adjustments in the next stage (with 
the enlargement of the sample size): (1) participants will be screened and monitored 
more rigorously to avoid early dropouts; (2) to improve the demand for volunteers and 
recruitment, the dissemination of the study information will be widespread; (3) employ 
targeted recruitment strategies to address the difficulty in finding female participants; 
and (4) provide a better contribution/reward for participation in the study (e.g., food, 
clothing, hygiene kit), respecting the ethical assumptions established by Brazilian law, 
to try to improve the adherence of those who are in extremely vulnerable conditions.
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Conclusion

CBD has a broad spectrum of pharmacological properties that affect multiple targets, mak-
ing it difficult to outline its mechanism of action for each health condition. In contrast, the 
multiple-target action seems important for performing a wide range of therapeutic prop-
erties. CBD decreases endocannabinoid receptor signaling and inhibits fatty acid amide 
hydrolase, which may reduce craving and decrease relapse rates in people with CUD.

CBD is a safe/tolerable product that presented significantly fewer adverse events com-
pared to the control group, which performed better in reducing clinical and psychiatric 
complaints. In the intra-group analyses, the CBD group performed better in more param-
eters than the control group, reducing crack use, not reducing food intake due to crack 
use, and greater improvements in self-rated health. Also, the study demonstrated how self-
reports for drug use can be reliable and implemented in real situations to collect valid evi-
dence outside classic laboratory and hospital settings.

In this sense, the main implications of this study point to CBD as a powerful and prom-
ising therapeutic tool for people with CUD. CBD seems to mitigate the primary symp-
toms reported by the participants, such as lack of appetite, difficulty in reducing crack use, 
and the feeling of poor health. In addition, CBD stands out primarily for presenting mild 
adverse events, the main complaints associated with the use of usual psychotropic drugs. 
Clinical practice shows that the adverse events of traditional psychotropic drugs may be 
even more pronounced in people with CUD due to the excessive dosage and combina-
tion of these medications. This is because they are seen as clients having problems with a 
drug that is “too heavy,” and, therefore, they need to be “overmedicated.” In other words, 
adverse events end up contributing to low adherence to treatment of people with CUD in 
health services, which would favor broad access to CBD, including as adjuvant therapy.

Future studies should focus on increasing the sample size and retention strategies (e.g., 
more rigorous screening and monitoring of the participants, dissemination of study infor-
mation, specific strategies to recruit female participants, and better contribution/reward for 
participation in the study) to determine whether the indications of benefits are maintained 
or even improved. In addition, by reducing stress and environmental factors while improv-
ing emotional regulation, implementing strategies to support these individuals, and using 
other cannabinoid compositions (e.g., full-spectrum CBD and/or THC), these effects may 
be enhanced. If so, this would be an important advance in the pharmacological treatment of 
stimulant use disorders.
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