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Abstract
Introduction: Cannabis ranks as one of themost widely used
psychoactive substances worldwide. Its usage has been
reported as a risk factor for developing a variety of physical
and mental health issues, alongside social and economic
problems. According to the World Health Organization
(WHO), hazardous (or high-risk) substance use is defined as
“a pattern of substance use that increases the risk of harmful
consequences for the user.” The primary objective of this
study was to achieve a consensus on an operational defi-
nition of high-risk cannabis use suitable for a European
jurisdiction (Spain). Methods: A three round Delphi study
was conducted. The Delphi technique entails group
decision-making and iterative forecasting by consulting a
panel of experts and conducting systematic feedback

rounds. An online survey was distributed among a diverse
expert panel comprising professionals from Spain working
on fields related to cannabis use (research, policy planning,
and clinical professionals). One-hundred ninety-nine invi-
tations were sent to experts, of which forty-five (22.6%)
accepted to participate. All participants were provided the
option to revise a background document with the latest
compiled scientific evidence and guidelines related to
health and social conditions associated to cannabis usage.
This background document also proposed the quantifica-
tion of dose using a standardized unit established for the
population of Spain (the Standard Joint Unit or SJU) based
on quantity of cannabis main psychoactive constituent, 9-
tetrahydrocannabinol (9-THC) (1 SJU = 1 joint = 0.25 g of
cannabis = 7 mg of 9-THC). Three rounds of Likert scale and
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open-ended questions were administered until consensus,
defined as ≥75% agreement, was attained. Results: Con-
sensus was reached on defining high-risk cannabis use as
the usage of more than 4 SJU (>28 mg THC) per week or any
use of cannabis with potency >10% THC. Concurrent use of
cannabis with other drugs was also considered high risk,
while the smoked route was considered the riskiest ad-
ministration route. It was also agreed that vulnerable groups
for high-risk cannabis use (for whom any pattern of cannabis
use represents high risk of harm) include individuals under
the age of 21, pregnant or breastfeeding women, individuals
with psychiatric history, those with medical health issues
related to cannabis use, professional drivers and heavy
machine operators. Conclusion: This operational definition
of high-risk cannabis use for Spain elucidates usage patterns
and individual vulnerability factors predictive of heightened
harm. Its adoption holds potential to inform decision-
making among individuals, professionals, and policy-
makers, facilitating evidence-based interventions aimed at
prevention and risk reduction. © 2024 The Author(s).

Published by S. Karger AG, Basel

Introduction

Cannabis ranks as one of the most prevalent psy-
choactive substances consumed globally. In 2021, more
than 4% of the world population aged 15–64 (219 million
people) had used cannabis [1]. Research indicates a
distinct correlation between cannabis consumption and
various health concerns, including psychiatric disorders,
sleep disturbances, cognitive impairment, respiratory
issues, cancer, cardiovascular complications, and gas-
trointestinal disorders. Furthermore, cannabis use poses a
risk factor for motor vehicle accidents, suicidal behavior
and violence [2]. The health risks associated with can-
nabis use [2–4] are a global public health problem [5]. In
Europe, around 8% of adults (22.6 million aged 15–64)
are estimated to have used cannabis in the last year. It is
estimated that around 1.3% (3.7 million) of adults (aged
15–64) are daily or almost daily cannabis users [6]. Spain
accounts for 66% of the number of cannabis seizures in
the European Union. This reflects Spain’s role, as a transit
country for cannabis trafficking and as a production area,
although significant cannabis production takes place
across the European Union [7]. In Spain, in 2022, among
the population aged 15–64, 40.9% reported having used
cannabis at some point in their life, 10.6% reported
having consumed it in the last 12 months and 8.6% in the
last 30 days [6]. These rates are some of the highest in
Europe [8].

Cannabis policy regarding legalization changed in
recent years and there is a renewed debate on the reg-
ulation of cannabis use and its supply [5]. So far, Canada,
Uruguay, Malta, and Germany allow the recreational use
of cannabis [9]. Also, recreational cannabis use has been
legalized in 24 US states [10–12]. Other countries such as
Luxembourg, Colombia, or Mexico are planning a legal
market for recreational use [13–16].

Changes in social perception, availability and legal
status highlight the need for prevention policies that need
to be designed taking into account previously validated
strategies for other legal drugs such as alcohol. According
to theWorld Health Organization (WHO), hazardous (or
high-risk) substance use is defined as “a pattern of
substance use that increases the risk of harmful conse-
quences for the user. Unlike harmful (or problematic)
use, hazardous use refers to patterns of use that are of
public health importance despite the absence of any
current disorder in the individual user” [17–19]. The
concept of hazardous (or high-risk) substance use needs
to include: (a) specific vulnerable groups that have in-
dividual, non-modifiable risk factors (among whom any
pattern of substance consumption implies health risks);
(b) recommendations for the general population on:
riskier patterns of use (frequency, dose, potency), riskier
routes of administration (RoA) and risks of concomitant
use of other drugs.

In summary, from a public health point of view,
universal, and selective intervention might benefit from
the implementation of a clear definition of high-risk
cannabis use (patterns of cannabis use that increase
the risk of adverse effects on health) [20]. Moreover, a
specific definition of high-risk substance use facilitates
sending clear messages for universal prevention among
the general population while also allowing selective
preventive interventions to be carried out among vul-
nerable groups.

An operational definition of high-risk cannabis con-
sumption continues to exhibit certain challenges up to the
present day. A systematic review identified at least 22
definitions of risky use. The most frequent was weekly
cannabis use. There were no definitions that included
both quantity of main psychoactive substance (9-tetra-
hydrocannabinol [9-THC or THC]) and frequency of
use [18].

The Standard Joint Unit or SJU (7 mg 9-THC, 250 mg
hashish/marijuana) was defined in 2017 for the pop-
ulation of Spain and aims to facilitate data collection and
report on risky use [21]. It has been recognized inter-
nationally as a tool in the context of a broader standard
cannabis unit [22]. Additionally, a recent consensus of
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international experts determined that the standardization
of measurements of cannabis use should help determine
risky cannabis use [23, 24].

This study aims to fill the gap of an operational def-
inition of high-risk cannabis use for a European juris-
diction (Spain) to achieve an expert agreement that in-
cludes: (1) components of risky use for the general
population: riskier patterns of use (frequency, dose,
potency), riskier RoA, risks of concomitant use of other
drugs, and (2) vulnerable groups.

Methods

The study aimed to achieve a consensus on an oper-
ational definition of high-risk cannabis use among a
diverse expert panel comprising professionals from
various fields engaged in cannabis use disorder research,
policy planning, and treatment (such as psychology,
medicine, public health, addiction research, and social
sciences) using the Delphi method. The Delphi method
involves a series of multiple rounds of questionnaires with
controlled feedback, enabling participants to reconsider
their positions and share perspectives on subsequent
rounds. It relies on the involvement of experts, ensuring
that the responses come from well-informed sources,
adding credibility to the findings and recommendations.
These characteristics make the Delphi technique par-
ticularly suitable for gathering comprehensive, well-
rounded, and unbiased opinions from experts [25].

All participants were provided with a comprehensive
description of the study’s objectives and information
about the Delphi process. They were also offered the
option to read a background document (see online suppl.
material S1; for all online suppl. material, see https://doi.
org/10.1159/000540541) which gathered the latest sci-
entific evidence and guidelines related to health and social
conditions associated to cannabis usage. This background
document reviewed the concept of high-risk substance
use according to the World Health Organization. It also
provided information about the case of alcohol, in which
high-risk use is an internationally recognized concept
with consensus on measuring quantity (using standard
drink units), frequency and considering vulnerable
groups even if there is variation across jurisdictions. The
document also cited sources that have provided cannabis
high-risk use recommendations and highlighted the gap
in linking previously proposed standardized quantities
for cannabis use, citing the concept of the Standard Joint
Unit (SJU) as a tool to help facilitate the discussion on
THC quantity of use [22]. The document provided

synthesized evidence of cannabis harmful effects on
mental and physical health [2], including the cognitive
and behavioral harms from early, chronic and acute use
[26]. Summary for scientific evidence of mental, physical
and social consequences of cannabis use was provided in
tables, showing previously proposed cut-off points for
quantity and frequency that might predict higher risk of
harm. Sources for all the studies were provided. Different
domains of high-risk use were proposed as a way to frame
the discussion: patterns of use, route of administration,
concomitant use of other substances, characteristics of
vulnerable groups.

Participants
Potential expertise was identified as at least 1 year of

experience in working with people suffering cannabis-
related health harms and/or having published at least one
peer-reviewed article about cannabis-related harms in a
scientific journal. Experts were sourced from diverse
channels, including scientific and professional associa-
tions and networks (psychiatry, family medicine, and
epidemiology), editorial boards of addiction research
magazines, universities, and hospitals. Additionally, po-
tential participants were identified through bibliographic
searches, LinkedIn connections, and personal referrals
from contacted experts. All individuals received an initial
invitation letter through e-mail outlining the study’s
criteria. They were provided with a comprehensive
overview of the study’s objectives and the Delphi process
and requested to furnish sociodemographic and profes-
sional details.

One-hundred ninety-nine invitations were sent to
experts. Forty-five accepted to participate (22.6%). Of
those who accepted, forty-two completed round 1
(93.33%), thirty-eight responded to round 2 (84.44%),
and thirty-six did round 3 (80.00%). See Figure 1.

Among responders of all three rounds, 38.9% were
women, mean age of 47.3 years old (SD 10.2). They
reported a mean of 16.1 (SD 12) years of experience in
clinical tasks and 13.0 (SD 9.2) in research. See Table 1.

Procedure and Data Analysis
The Delphi study took place from February to April

2022. To keep anonymity between participants, the study
was administered through an online platform, ensuring
no direct interaction among participants. The identity of
the experts remained undisclosed to anyone except the
research team, and the feedback provided was anony-
mous (showing the percentage of answers from the expert
panel) to safeguard the independence of participants’
opinions.

290 Eur Addict Res 2024;30:288–301
DOI: 10.1159/000540541

Oliveras et al.

D
ow

nloaded from
 http://karger.com

/ear/article-pdf/30/5/288/4296191/000540541.pdf by guest on 04 D
ecem

ber 2024

https://doi.org/10.1159/000540541
https://doi.org/10.1159/000540541
https://doi.org/10.1159/000540541


The study lasted 3 months. All the material and
questionnaires were presented in Spanish. The answers
for each Delphi round were collected via an online survey
system (www.qualtrics.com). A link to access this online
platform was sent to each expert through e-mail. For a
detailed description of questions, see online supple-
mentary material S2.

For all rounds, questions were constructed and
grouped using the domains defined in the background
document (patterns of use, route of administration,
concomitant use of other substances, characteristics
of vulnerable groups). Participants were asked to
provide their individual opinions on each proposed
dimension of risky use using either dichotomic re-
sponses (Yes/No) or a Likert scale with five options to
closed-ended questions. The Likert scale was struc-

tured such that options 1 and 2 (“totally disagree” and
“somewhat disagree”) represented disagreement,
options 4 and 5 (“totally agree” and “somewhat
agree”) represented agreement, and option 3 (“nor
agree nor disagree”) did not count towards agreement
or disagreement.

Consensus in this study was characterized by an
accord among a minimum of 75% of participants in any
round (given the absence of a universally agreed-upon
definition of consensus [27], and considering the
findings from prior research [28]). If a question
achieved consensus, it was unnecessary to revisit it in
subsequent rounds. In the first round, participants were
allowed to suggest additional categories or questions for
the following rounds via one open-ended question
domain.

Fig. 1. Flowchart of invited experts and final
participants in Delphi Rounds.
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The second and third rounds also provided anonymous
feedback to each participant by informing them of the
percentages answered by the rest of the expert panel for
every question of the previous round in which no con-
sensus was reached (questions with less than 75% agree-
ment). The research team made a qualitative analysis for
every domain of questions in which items which could be
considered nested into another one would be removed
when there was consensus on both of them. All responses
were coded in Excel (2019) and a descriptive analysis was
performed using the Statistical Package for Social Sciences
(SPSS, version 24).

Results

Consensus derived from three rounds is presented
according to the following dimensions of harm as-
sociated to cannabis use: components of risky use for
the general population (“riskier patterns of use ac-
cording to frequency, potency and quantity,” “riskier

routes of administration,” “risks of concomitant use of
other drugs”), and vulnerable groups (Table 2; Fig. 2).
Tables in online supplementary material (S3–S5) in-
clude more detailed information of each round’s
results.

Components of Risky Use for the General Population
Riskier Patterns of Use: Frequency, Quantity, and
Potency
In round 1, there was consensus in avoiding a defi-

nition of risky use according to frequency alone (78.6%
agreement) and the need of a definition based on dif-
ferent levels/dimensions (78.6% agreement). Daily or
almost daily use (76.2% agreement) and also weekly use
(81% agreement) got consensus. However, in round 1,
there was no consensus on the role of potency and
quantity. Consequently, these areas were explored again
in round 2.

In this second round, a multidimensional definition
with frequency and dose (quantity of delta-9-THC in
time units) got consensus (83.3% and 89.2% agreement,

Table 1. Profile of cannabis experts that participated in Delphi consensus

Expressed interest in
participation (n = 45)

Completed all 3 Delphi
rounds (n = 36)

Gender (feminine), n (%) 19 (42.2) 14 (38.9)

Age, years M = 47.7 (SD = 10.2) M = 48.4 (SD = 9.9)

Professional background, n (%)
Primary care 3 (6.7) 2 (5.6)
Nursing 2 (4.4) 2 (5.6)
Epidemiology 5 (11.1) 3 (8.3)
Pharmacy 1 (2.2) 0 (0)
Pneumology 1 (2.2) 1 (2.8)
Psychology 11 (24.4) 7 (19.4)
Psychiatry 14 (31.1) 14 (38.9)
Basic Research 2 (4.4) 2 (5.6)
Others 6 (13.3) 5 (13.9)

Specialized in addictions, n (%) 35 (77.8) 30 (83.3)

Professional experience in years
Clinical M = 16.6 (SD = 12.5) M = 18.3 (SD = 12.0)
Academical M = 13.3 (SD = 9.4) M = 12.9 (SD = 9.6)

Percentage of working hours dedicated to
diverse professional tasks (professional dedication)

Clinical practice M = 44.8 (SD = 36.0) M = 50.4 (SD = 34.0)
Research M = 33.5 (SD = 30.4) M = 28.0 (SD = 28.1)
Teaching M = 28.3 (SD = 25.6) M = 26.5 (SD = 24.7)
Management M = 15.7 (SD = 17.8) M = 15.2 (SD = 17.9)

Data are reported as mean (M) with standard deviation (SD) for continuous variables or percentages (%)
with counts for categorical variables unless otherwise specified.
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respectively), but no consensus was reached regarding
THC potency (70.3% agreement). Regarding frequency in
round 2, when responders could choose only one option
(weekly use; daily or almost daily; frequency is not rel-
evant), weekly use (78.4% agreement) got consensus, but

not daily or almost daily (21.6% agreement). In this
second round, no consensus was reached regarding a
specific cannabis dose that suggests higher health risk
(options: ≥2 SJU per day, ≥1 SJU per day, ≥5 SJU per
week, ≥10 SJU per week).

Table 2. Summary of consensus statements

Dimension Criteria Definition Round in which
consensus was
achieved

% of agreement (round
in which consensus was
achieved)

Pattern of use Frequency Not alone Round 1 78.6

Potency >10% of delta-9-THC Round 3 86.1

Frequency and quantity ≥5 SJU per week Round 3 94.4

RoA Smoking It is the RoA with higher risk,
especially if is mixed with
tobacco

Round 1 85.7

Other RoA There is no absolutely zero
risk for any RoA

Round 1 90.5

Concomitant use
of other drugs

Drugs Any use of other psychoactive
substances with cannabis is a
risk

Round 1 90.5

Alcohol Use of alcohol and cannabis at
the same time is a risk

Round 1 95.2

Synthetic cannabinoids Use of cannabis and SC is a
risk

Round 1 88.1

Specific
vulnerable groups

Mental health Any use if history of personal
mental health problems is a
risk

Round 1 100

Any use if history of familiar
mental health problems is a
risk

Round 1 83.3

Physical health Any use if physical disease
related to cannabis use is a
risk

Round 1 95.2

Pregnancy Any use during pregnancy is a
risk

Round 1 100

Breastfeeding Any use if current breastfeeding
is a risk

Round 1 100

Professional drivers or
hazardous machine users

Any use among professional
drivers or hazardous machine
users

Round 1 97.6

Agea Under 21 years old any
consumption is high risk

Round 1 88.1/95.2

Under 18 years old any
consumption is high risk

RoA, Route of Administration; SC, synthetic cannabinoids. aNo consensus in the age range between 21 and 25 years. Despite
both age under 21 and age under 18 years old got consensus, following a pragmatic conservative approach it was accorded that
younger than 21 years old would be considered the cut-off age for vulnerability.
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Consequently, considerations regarding dose and
potency of cannabis which entail higher health risks
were again explored in round 3. In the last round, a
dose ≥5 SJU per week was considered risky use (94.4%
agreement), and any use of cannabis with potency
THC >10% was considered risky use (86.11%
agreement).

Routes of Administration
In round 1, consensus was reached in the following two

statements: “There is no Route of Administration (RoA)
with absolutely zero risk” (90.5%) and “Smoking is the
RoA with higher risk, especially if it is mixed with to-
bacco” (85.7%). In an open-ended question, nobody
reported any other RoA to be considered risky. No other
statements or questions regarding RoA needed to be
proposed in rounds 2 or 3.

Concomitant Use of Other Drugs
In round 1, “Any use of other psychoactive substance”

(90.5% agreement), “Use of alcohol and cannabis at the
same time” (95.2% agreement), or “Use of synthetic
cannabinoids” (88.1% agreement) were acknowledged as
risky cannabis use. No other statements or questions
regarding the concomitant use of cannabis and other
drugs needed to be proposed in rounds 2 or 3.

Vulnerable Groups
In round 1, consensus was reached in six vulnerable

groups (any pattern of use of cannabis represents a high
risk of developing health harms in these groups): pregnancy
(100% agreement), breastfeeding (100% agreement), pro-
fessional drivers or hazardous machines users (97.6%
agreement), family history of mental health problems
(83.3% agreement), personal history of mental health
problems (100% agreement), personal history of physical
diseases related to cannabis use (95.2% agreement).

In round 1, both age <18 years old and <21 years old
were considered vulnerable groups (95.2% and 88.1%
agreement, respectively), but there was no agreement if
the age range between 21 and 23 years old should be
considered a vulnerable group. Consequently, age as a
vulnerability factor was further explored in subsequent
rounds. In round 2 no consensus was reached either
between the following options: younger than 18 years old,
younger than 21 years old, younger than 23 years old, and
younger than 25 years old. Consequently, it was decided
that in the final round, only the most voted options in
round 2 (younger than 18 years old, younger than
21 years old) would be offered. Nonetheless in round 3,
none of the options by themselves reached consensus:
36.11% of the experts agreed for younger than 21 years
old, and 63.89% agreed for younger than 18 years old.
Therefore, a pragmatic conservative approach was fol-
lowed: it was accorded that younger than 21 years old
would be considered the cut-off age for vulnerability.

In the second round, the dimension of history of
personal mental health was further explored by specific
psychiatric disorders. The following ones reached con-
sensus: schizophrenia and other psychotic disorders
(100% agreement), bipolar disorders (100% agreement),
depressive disorders (97.4% agreement), cannabis use
disorder (97.4% agreement), other substance use disor-
ders (97.4% agreement), attention deficit (with or without
hyperactivity) disorders (92.1% agreement), impulse-
control disorders (92.1% agreement), anxiety disorders
(92% agreement), gambling (84.2% agreement).

Also in this second round, the dimension of physical
diseases related to cannabis use was further explored, and

Fig. 2.Operational definition of high risky cannabis use according
to Delphi results.
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consensus was reached in the following specific physical
conditions: pulmonary cancer (91.2% agreement), other
pneumological diseases (COPD, spontaneous pneumo-
thorax, etc.) (89.2% agreement), other respiratory
symptoms (sibilants, dyspnea, sputum, etc.) (89.1%
agreement), testicular cancer (81.0% agreement), other
types of cancer (80.1% agreement), ictus (83.8% agree-
ment), other neurological diseases (75.7% agreement),
ischemic heart attack (81% agreement), cognitive im-
pairment (83.8% agreement), thromboangiitis obliterans
(75.7% agreement).

In the second round, the following conditions were also
considered a risk factor for problems related to cannabis
use: driving under the influence of cannabis (100%
agreement), history of self-harm or suicidal behavior
(89.4% agreement), social vulnerabilities (86.8% agree-
ment), history of violent behavior (81.6% agreement), and
history of suffering violence (79% agreement). In the third
round, no other new conditions got consensus.

Discussion

A consensus of 36 researchers, clinicians and policy-
makers working in the field of cannabis-related condi-
tions, recruited within the geographical framework of a
European country (Spain), was conducted using Delphi
methodology. It reached the following conclusions:

In consistency with previous literature [2], and keeping
in mind that there is no safe level of cannabis use, the
following patterns of cannabis consumption represent a
higher risk of experiencing adverse health consequences.

Among the General Population
• Use of >4 SJU (>28 mg THC) per week,
• Any use of cannabis with potency >10% THC,
• Although there is no route of administration with zero risk,
the riskier route of administration seems to be smoked,

• Concomitant use of cannabis with other drugs (in-
cluding alcohol and synthetic cannabinoids).

Any Pattern of Cannabis Use Should Be Considered
High Risk among the following Vulnerable Groups

• Women who are pregnant or breastfeeding, people
with (personal or familiar) history of mental health
problems (schizophrenia and other psychotic disor-
ders, depressive disorders, bipolar disorders, anxiety
disorders, gambling, impulse-control disorders, can-
nabis use disorders, other substance use disorders,
attention deficit with or without hyperactivity-
disorders, self-harm and suicidal behavior),

• History of organic health problems related to cannabis
(pulmonary cancer, other pneumological diseases
(COPD, spontaneous pneumothorax, etc.), other re-
spiratory symptoms (sibilants, dyspnea, sputum etc.),
testicular cancer, other types of cancers, stroke and
other neurological diseases, ischemic heart attack,
cognitive impairment, thromboangiitis obliterans),

• Professional drivers or users of hazardous machines,
• People aged <21 years old.

These identified patterns of high-risk cannabis use,
expert-agreed and evidence-based, could be used to create
preventive guidelines to better inform the population of
Spain (both general and susceptible to experience
cannabis-related health harms) about cannabis patterns
of use and possible health risks.

In fact, evidence suggests that the lifestyle decisions
and actions that people make, which exert key influences
on the prevention and management of chronic diseases,
are affected by their level of health literacy (HL) [29].
Likewise, the level of literacy also influences beliefs about
drugs and attitudes toward their use [30]. In a simplified
way, HL could be defined as the ability of people to access,
understand, evaluate, and communicate information
about health [31]; it is not only about knowledge, but
about critical ability to use this knowledge in order to
improve one own’s health.

Individuals’ level of HL has an impact on their health
status. Those with lower levels of HL have worse health
outcomes than those with higher levels [29]. Several sys-
tematic reviews and meta-analyses demonstrate that group
and individual interventions in primary care and com-
munity settings aimed at improving HL can be effective in
generating sustained changes in behavioral risk factors such
as diet, exercise, or drug use [32, 33]. In summary, im-
proving the HL of the general population is associated with
improved health as well as harm reduction [34].

A previous initiative similar to the one proposed here
are the Canadian Lower-Risk Cannabis Use Guidelines
(LRCUG), originally published in 2011 [35] and updated
in 2017 [36] and 2022 [37]. They were agreed between
6–11 experts on the basis of narrative review (2011, 2022),
systematic review plus quality-grade evidence on be-
havioral factors (2017), and iterative scientific expert
consensus (2022). The LRCUG are also based on global
evidence about health harms related to cannabis use. To
the best of our knowledge, they are the first international
effort to combine evidence-based data and expert con-
sensus in order to provide recommendations on lower
risk patterns of cannabis use. In that sense, their value as a
public health tool is enormous. Similarly to our consensus
they include recommendations on the frequency of use
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and low-potency cannabis, but they do not contain
suggestions on specific cut-off points for dose or quantity
of cannabis main psychoactive substance (9-THC), po-
tency, or age of use involving higher health risks, mainly
because, appropriately, available evidence so far is con-
sidered inconclusive to establish measurable thresholds
that could enable consumers to consistently mitigate the
risks of negative outcomes [37]. They rightly reflect on the
challenge of defining and guiding individuals toward
adopting “lower-risk” patterns of cannabis use with
clarity, avoiding excessive precision or claims of uni-
versality [38]. In conclusion, they include cautious rec-
ommendations, globally useful and generalizable.

This cannabis expert consensus for Spain aims to be a
complimentary effort to generate recommendations re-
garding high-risk cannabis consumption based on global
scientific evidence, but also adapted to a specific socio-
cultural context, as has been done previously for other
addictive substances such as alcohol [39]. Although
available evidence might be ambiguous to define
thresholds, specific numerical cut-off points facilitate
clarity and ease of use when communicating high-risk
cannabis use recommendations to users, clinicians and
policy-makers. Indeed, as seen with other substances
(such as alcohol), definitions of high-risk consumption
patterns that have specific cutoff points, with standard-
ized units of consumption quantities, are useful (oper-
ational) for users, clinicians, and policy-makers in
making health-related decisions [39–41].

So, combining available evidence and expert opinion,
the presented operational definition of high-risk cannabis
use opts to prioritize a pragmatic approach and proposes
specific cut-off points for frequency and dose that hold
higher health risks (>4 SJU or 28 mg THC per week),
potency of cannabis involving high risk of cannabis
health-related harms (>10% THC) and age of use that can
involve higher health risks (<21 years old). For this
operational definition of high-risk cannabis use for Spain,
considering the dose of psychoactive substance was es-
pecially relevant. The quantification of dose was facili-
tated in this context by the existence of a standardized
unit (the Standard Joint Unit or SJU) based on quantity of
cannabis main psychoactive constituent, 9-THC (1 SJU =
1 joint = 0.25 g of cannabis = 7 mg of 9-THC) to measure
cannabis quantities in Spain. This SJU was established in
2017 by previous research in our group, consisting of a
naturalistic study of a convenience sample recruited in
universities, leisure spaces, mental health services and
cannabis clubs in Spain. Adults, reporting cannabis use in
the last 60 days, answered a questionnaire on cannabis
use and were asked to donate a joint. The donated joints

were then analyzed for their 9-THC and cannabidiol
content [21]. SJU has shown to be a useful quantification
tool suitable for research and clinical settings [42]. The
fact that the vast majority of cannabis in Spain is con-
sumed smoking joints [43], also facilitated to define
pragmatic cut-off points for quantity, frequency, and
potency that predict higher risk.

But there are many peculiarities of cannabis use that
present challenges in the development of standard units
globally: different RoA (smoking, vaping, edible, dab-
bing), concurrent use with other substances or hetero-
geneity of quantities or interactions among different
cannabinoids (THC/cannabidiol). Nonetheless, in recent
years, several proposals of standardized measures to
quantify cannabis use have been developed by different
research groups across the globe. For instance, besides the
SJU, another proposal is the standard THC unit (5 mg
THC for all cannabis products and methods of admin-
istration), based on review of the existing literature [22].
Also recently, it has been proposed to establish a standard
THC unit for Canada as 2.5 mg THC for all cannabis
products and RoA [44].

LRCUG have been endorsed by several leading Ca-
nadian organizations with health, substance use and
addiction focus or mandate. They were also included in
education and prevention strategies devised by different
levels of government as part of the implementation of
cannabis legalization in Canada [45]. Also, a recent study
analyzed data from the US nationally representative
survey, National Epidemiologic Survey on Alcohol and
Related Conditions (2001–2005), and following recom-
mendations from the Canadian LRCUG evaluated how
lower-risk cannabis use (late initiation and low use fre-
quency) was associated with the risk of developing
cannabis abuse/dependence over a 3-year follow-up pe-
riod compared to 12-month abstinence (controls) or
higher risk cannabis use (early initiation and higher use
frequency). It was found that following recommended use
patterns can significantly lower one’s risk of cannabis
abuse/dependence [46].

Few other examples backed by rigorous scientific ev-
idence exist regarding health risks related to cannabis and
patterns of use. In 2023, the American Society of Regional
Anesthesia and Pain Medicine published guidelines for
the management of the perioperative patient on cannabis
and cannabinoids. Although these guidelines are based on
a review of the literature and expert consensus based on
Delphi methodology, they are aimed at the clinical
practice of Anesthesia professionals, not at the general
population [47]. In a recent Canadian study, the authors
conducted a digital assessment using the Google search
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engine to identify lower-risk substance use guidelines
(LRSUGs) that could be identified by youth when
searching for official sources of information related to
commonly used substances, including cannabis. Al-
though 23% of the 100 identified guidelines were focused
on cannabis, very few cited evidence in support of the
information they provided [48].

On another note, the quantitative thresholds regarding
dose, frequency, potency, and age proposed in this
consensus are similar, albeit not identical, to those
proposed in previous literature exploring cannabis
health-related harms (which was included in the Back-
ground document that was sent to the experts that
participated in our study). For instance, diverse fre-
quencies of cannabis use have been previously linked with
psychotic disorders: less than once per month [49], daily
[50], from once per week to daily [51], or weekly [52].
Frequencies that have previously been described to in-
crease the risk for developing cannabis use disorders are
2–3 times per month [53], weekly [54], or daily –at least 1
SJU [55]. Lastly, in 2021, our group conducted an online
survey about cannabis use and health-related harms
among 2,124 adults living in Spain who used cannabis at
least once during the last year. It was found that using
cannabis on 3 out of 4 days was associated with an 8-fold
probability of scoring 4+ on the Severity Dependence
Scale (OR 8.33, 95% CI: 4.91–14.16, p < 0.001), which is
indicative of a cannabis use disorder. Also, a start of
regular cannabis use before the age of 25 combined with
using cannabis at least once per month was associated
with a higher probability of risky alcohol use (OR 1.33,
95% CI: 1.12–1.57, p = 0.001) [26].

Identification of vulnerable groups among whom any
pattern of cannabis use might increase the risk of ex-
periencing cannabis use-related harms is also especially
relevant from a public health point of view. The proposed
vulnerable groups in this operational definition might
include a considerable proportion of the population (e.g.,
according to WHO 1 in every 8 people in the world lives
with a mental disorder, around 12.5% of the global
population [56]), but given the relevant and extensive
possible harms of cannabis use on global health [9, 57],
and given the high prevalence of use of this substance [1,
43], the presented expert consensus favored conservative
recommendations, to try to promote caution regarding
the use of cannabis.

For instance, the health effects of cannabis use appear to
be more severe at early ages of use. For example, it is es-
timated that up to 8% of the incidence of schizophrenia in
the population could be related to cannabis use in young
people [58]. It has even been shown that even occasional

cannabis use can produce structural and cognitive changes
in the adolescent brain [59, 60]. And early onset of cannabis
use can lead to a more rapid development of dependence
than in adults [9, 57]. But we also should keep in mind that
although previous evidence suggested that the earlier the
onset of cannabis use the higher the risk for adverse health
consequences, according to recent refinements provided by
the latest studies the role of “early-age-onset” as an inde-
pendent determinant of adverse outcomes has become
more ambiguous. Current evidence suggests the increased
importance of frequency of use and the potency of cannabis
used, the adverse impacts of which might increase if can-
nabis use is also initiated at a young age [61, 62].

Conversely, our study presents several limitations that
should be pointed out. On the one side, although in the
survey it was specifically agreed that a dose ≥5 SJU per
week was considered risky use, it was decided that in the
final operational definition of high-risk cannabis use the
equivalent cut-off point of >4 SJU per week would be used
since we believe that to report quantity in this manner is
more straightforward from a public health point of view.
Also, not all the factors that reached consensus in the
Delphi survey were included in the final proposal of an
operational definition of high-risk cannabis use. For
instance, although in round 2 “social vulnerabilities” and
“history of violence” reached consensus, the team finally
concluded that these concepts were ambiguous and might
promote stigma, so they were excluded.

Since the included cannabis experts were all from
Spain, the proposed definition of cannabis high-risk
use might not be applicable in other sociocultural
contexts. As with other definitions involving changing
substance consumption patterns (such as guidelines on
risky alcohol use), a specific definition of high-risk
cannabis use might need to be adapted to different
geographical realities. Although questions included in
Delphi rounds were based on current international
evidence, the final recommendations included in this
proposal are highly influenced by experts’ opinions,
with their consequent limitations. Also, given the
characteristics of the Delphi methodology used to
achieve consensus, the authors and initiators might
have exerted some influence on the process through the
proposals they have put forward.

Nonetheless, to the best of our knowledge, the pro-
posed operational definition of high-risk cannabis use is
one of the few evidence-based and expert-agreed guides
currently available on factors that influence cannabis
health harms. The presented operational definition aims
to be a complimentary effort to past similar guidelines to
generate recommendations regarding high-risk cannabis
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consumption based on global scientific evidence, but also
adapted to the specific sociocultural context of a Euro-
pean jurisdiction (Spain). This proposal includes experts’
consensus on defined quantitative thresholds for age of
use, potency, quantity, and frequency of use that might
predict a higher risk of harm. Moreover, quantity of use is
assessed with a standardized unit [21].

The proposed definition of high-risk cannabis use is
one of the first steps needed to inform individuals’ de-
cisions, professionals, and policy-makers about cannabis
use and related health harms. Additionally, this specific
definition of high-risk cannabis use supports the im-
plementation of evidence-based prevention and risk re-
duction prevention programs.
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