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A B S T R A C T

Background: Health warnings have been shown to increase knowledge and awareness of health risks, influence
social norms, and reduce consumption of tobacco products. With the legalization of non-medical cannabis in
Canada and other subnational jurisdictions, there is a need for empirical studies to examine the impact of
cannabis health warnings on consumer perceptions and behaviour relevant to cannabis.
Methods: In October 2017, a between-group experiment was conducted as part of an online survey of Canadians
aged 16 to 30 years (N=870) recruited from a national consumer panel. Participants rated the perceived
effectiveness and believability of either text-only or pictorial cannabis health warnings and then completed a
message recall task. Participants also reported their level of support for cannabis warnings, and support for
including cessation information and a quitline on the warnings.
Results: Pictorial health warnings for cannabis products were perceived as more effective and believable than
text-only warnings (p < 0.001), and the superiority of pictorial warnings was found across different warnings:
dose (p=0.039), co-morbid drug use (p=0.006), and pregnancy (p < 0.001). Pictorial warnings were also
rated as more believable (p=0.048). Overall, 87.7% respondents supported having health warnings on cannabis
products, and 84.0% supported the inclusion of a quitline number on cannabis health warnings.
Conclusion: The current study provides the first empirical test of cannabis health warnings, consistent with the
considerable body of evidence on the effectiveness of pictorial warnings on tobacco products. There was strong
support for the inclusion of picture warnings and the inclusion of resources and quitlines on cannabis packaging.

Background

In October 2018, non-medical cannabis was legalized in Canada (An
Act respecting cannabis, 2018; Department of Justice, 2018). One of the
primary objectives of the Cannabis Act is to protect the health of young
persons and enhance public awareness of associated health risks (An
Act respecting cannabis, 2018). Cannabis is the most prevalent sub-
stance used among Canadian youth after alcohol; approximately 17% of
students in grades 7 to 12 reported used cannabis in the past year ac-
cording to the nationally representative 2016/17 Canadian Student
Tobacco, Alcohol and Drugs Survey (Health Canada, 2018a; Popova,
Rhem, Patra, Baliunas, & Taylor, 2007). The most recent general po-
pulation survey on cannabis, the 2018 National Cannabis Survey, found
that 33% of young Canadians aged 18 to 24 reported past 3-month
cannabis use – significantly higher than in other age groups in which
prevalence ranged from 5 to 21% (Statistics Canada, 2019).

Like most other substances, the risks of cannabis depend upon the
context of use, dose, form, mode of administration, and co-morbid
substance use (Degenhardt & Hall, 2012; Fischer, Imtiaz, Rudzinski, &
Rehm, 2016; Hall & Degenhardt, 2009; National Academies of Sciences,
Engineering, & Medicine, 2017; Popova et al., 2007). Overall, two-
thirds (62.4%) of Canadian current and past 3-month cannabis users
have been found to be at a moderate risk of developing health or other
problems due to their use (Leos-Toro, Rynard, & Hammond, 2017).
Early and frequent use of cannabis is among the best predictors of
subsequent problematic use, lower academic performance, heightened
risk for cannabis dependence, and problematic use of other drugs
(Coffey & Patton, 2016; Degenhardt & Hall, 2012; Government of
Canada, 2017; Hall & Degenhardt, 2009; Meier et al., 2012; Morin
et al., 2018). Frequent and heavy cannabis use is also associated with an
increased risk of psychosis and other mental health disturbances
(Grinspoon, Bakalar, & Russ, 2005; Hall & Degenhardt, 2009; Hirvonen
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et al., 2012; Swift, Hall, Didcott, & Reilly, 1998; Swift, Hall, &
Copeland, 2000). Cannabis use during pregnancy may increase the risks
of stillbirth, preterm birth, fetal development issues, as well as having
an adverse effect on child neurodevelopment (Conner et al., 2016; Hall
& Degenhardt, 2009; Metz & Stickrath, 2016). Acute impairment from
cannabis increases the risk of motor vehicle accidents and evidence
indicates that chronic exposure to cannabis smoke may increase risk of
respiratory disease; high potency THC products may also increase ad-
verse health risks (Hall & Degenhardt, 2009; Paglia-Boak, Adlaf, &
Mann, 2011; Stogner & Miller, 2015). Finally, concurrent use of can-
nabis with other drugs may also give rise to negative health and social
outcomes (Moss, Chen, & Yi, 2014; Tomczyk, Isensee, & Hanewinkel,
2016).

Research has identified youth in Canada as having low cannabis
literacy. Focus groups conducted in 2013 found that many Canadian
youth did not recognize the word marijuana in study pre-screening
forms (Porath-Waller, Brown, Frigon, & Clark, 2013). A more recent
focus group study conducted in 2017 found that, while young people
perceive that they have accurate understanding of the potential adverse
health effects of cannabis, they just “don’t care” about the health effects
and would use cannabis regardless (McKiernan & Fleming, 2017).
Young Canadians report that cannabis is generally benign and is a
substance used by “everybody” referring to it as “natural” and “not
really a drug at all” (George & Vaccarino, 2015; McKiernan & Fleming,
2017; Spackman et al., 2007). Young users report taking comfort in the
opinion that cannabis “affects everyone differently” to selectively de-
termine the degree of harm that use might produce (George &
Vaccarino, 2015). As with most other health behaviours, perceptions of
risk are inversely related to behaviour: youth who perceive cannabis as
more harmful are less likely to use it (Boak, Hamilton, Adlaf, & Mann,
2015; Johnston, O’Malley, Bachman, & Schulenberg, 2005; Volkow,
Baler, Compton, & Weiss, 2014). Most youth and general population
surveys do not provide information regarding perceptions of risk at-
tributed to different modes of delivery (e.g., smoking, vaping, edibles,
etc.) but are consistent in finding that young Canadians are unclear as
to how cannabis use may affect their physical and psychological well-
being (Wallingford, Konefal, Young, & Student Drug Use Surveys
Working Group, 2019).

Health warning labels (HWLs) are a prominent policy measure to
communicate the health effects of consumer products. Research in the
domain of tobacco control demonstrates that HWLs have high reach
and frequency of exposure with more consumers reporting noticing
information from product warnings than any other source (Noar,
Francis et al., 2016). Comprehensive HWLs have been shown to influ-
ence social norms, increase health knowledge, and reduce consumption
(Hammond, 2011; Levy, Chaloupka, & Gitchell, 2004; Noar, Hall et al.,
2016; WHO, 2013).

The effectiveness of HWLs depends upon their design. Key elements
of effective health warnings include size, position, borders, and the
general appearance of the warning (e.g., colour, graphics and graphic
content, and message content) (Hammond, 2009). Vivid colour affects
overall noticeability and maximizes legibility of text which may lead to
increased cognitive processing of content (O’Hegarty, Pederson,
Yenokyan, Nelson, & Wortley, 2007; WHO FCTC, 2018). Relative to
text-only HWLs, pictorial HWLs are more likely to promote cognitive
elaboration of risks, increased ability to attract and hold attention, and
improve recall as they are more likely to remain salient over time and
promote encoding to memory (Cho et al., 2018; Evans et al., 2016;
Noar, Hall et al., 2016). Among youth, HWLs that highlight negative
aesthetic effects or those that portray messages that suggest an inability
to participate in a valued activity are rated as having a greater impact
(Corporate Research Associates, 2005; Devlin, Anderson, Hastings, &
MacFadyen, 2005; Magnan & Cameron, 2015, 2017). Integrating in-
formation on resources such as telephone quitlines (telephone services
providing behavioural change resources, e.g., treatment for depen-
dence, reduction of use, etc.) also increases the impact of health

warnings on behaviour change (Baskerville et al., 2015, 2016).
Canada’s Cannabis Act requires that products feature rotating health

warnings, including general warnings about potential hazards from use,
precautions of use during pregnancy or while breastfeeding, driving or
operating heavy machinery while intoxicated, addiction, mental health
implications, and impact from use in adolescence (Cannabis
Regulations: SOR/2018-144, 2018; Government of Canada, 2018).
Currently, however, there is a lack of evidence on the impact of health
warnings for cannabis products. Despite increased calls and re-
commendations for health warnings on cannabis, there are no empirical
studies examining the design or content of messages on consumption
perceptions or behavior (Hamilton, 2016; Large, 2016; Malouff &
Rooke, 2013; Malouff, Johnson, & Rooke, 2016).

The current study took place in the year immediately preceding
legalization, in October 2017, when use outside the auspices of the
Access to Cannabis for Medical Purposes Regulations was a criminal
offense (Government of Canada, 2019). The current study examined the
effectiveness of health warnings for cannabis products. The study had
three primary objectives: 1) to test differences in perceived effective-
ness and believability of text and pictorial cannabis product health
warning labels; 2) examine whether certain label themes were more
likely to be recalled than others; and 3) to examine levels of support
from Canadian youth, including general support for health warnings,
support for pictorial warnings, and whether a call to action such as a
quitline should be present.

Methods

Design

Between-group experimental tasks were conducted as part of a 30-
minute online survey examining a range of areas related to cannabis use
behaviours, beliefs, and attitudes (Leos-Toro & Hammond, 2019). Ap-
proximately 15min into the survey, respondents were randomized to
view either text-only or pictorial health warnings. Respondents rated
the perceived effectiveness and believability of the warnings and
completed a message recall task approximately 10min after viewing the
warnings. Participants also reported their level of support for cannabis
warnings, pictorial vs. text warnings, and the inclusion of cessation
information and a quitlines as part of the warnings. A description of the
tasks and measures is presented below.

Respondents

Respondents were individuals aged 16 to 30 (N=870) years of age
with a Canadian IP address, and included cannabis users and non-users.
Recruitment for participation in an online survey occurred by e-mail
through Léger’s consumer panel for web surveys consisting of ap-
proximately 400,000 active members, with half of respondents sampled
using probability-based methods using the Canadian Census, along with
other non-probability based methods, including commercial surveys
(Leger Web, 2019). Respondents aged 16 to 30 were recruited across
Canada directly with the exception of youth in Quebec where youth
aged 16 and 17 who were recruited through their parents; parental
consent was obtained prior to Quebec youth accessing the survey. Re-
spondents received remuneration from Léger in accordance with their
usual incentive structure. All of the data provided by respondents were
anonymous and information was kept strictly confidential. The study
was reviewed by and received ethics clearance from the Office of Re-
search Ethics at the University of Waterloo (ORE# 22392). Data col-
lection was conducted from October 10th to October 24th, 2017.

Development of health warnings

The health warning messages tested in the study were created in a
multi-step process. First, a literature review was conducted to identify
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known health effects associated with cannabis use and was used to
create an initial set of warnings. Second, this initial set of warnings was
incorporated into an anonymous online survey, hosted by SurveyGizmo
(Widgix, LLC, Colorado, USA), and was sent to 51 experts on August 26,
2016. These experts included members of the Expert Advisory
Committee on Information for Physicians on Marihuana for Medical
Purposes, the Canadian Centre on Substance Abuse Scientific Advisory
Council, and other prominent cannabis researchers (SurveyGizmo
Enterprise, 2018). Of the 51 experts, 25 completed the survey, and the
warning messages were refined based on their responses. Third, four
focus groups were conducted in February 11–12, 2017 among 35 Ca-
nadian cannabis users (those who had used cannabis in the past 12
months) and non-users (those who had either never used or had ab-
stained in the past 12 months), aged 16–24 years. Focus group parti-
cipants were asked about their perceptions of cannabis, and for their
opinions of the refined warnings; the focus group results led to a final
set of warnings, which were then constructed to be consistent with the
graphic design of Canadian tobacco health warnings.

Protocol and measures

Randomization for the between-group health warning experiment
occurred in two steps. First, participants were randomized to receive 4
of any of the 8 prepared health warning messages: 1) driving while
intoxicated, 2) use during pregnancy, 3) use and mental health, 4) co-
morbid use, 5) youth use, 6) addictive potential, 7) dose, and 8) second-
hand smoke (see Fig. 1).

Second, participants were randomized to view either a text-only or
text and pictorial warnings (henceforth simply ‘pictorial’) for each of
the 4 messages they viewed. Participants rated each health warning of
perceived effectiveness and believability using a 10-point scale from
1=‘Not at all effective/believable’ to 10=‘Extremely effective/believ-
able’. Ratings were made while the message appeared on the screen.

Following the experimental tasks, three measures of support were
assessed. Respondents could respond yes/no/don’t know to the

following questions: 1) “In your opinion, if it were legal to sell mar-
ijuana, should health warnings be required on products?”; 2) “Should
health warnings include pictures?”; 3) “Do you think this information
(in the red rectangle) should be included on marijuana packages?”. The
information referenced in the last question is reproduced in Fig. 2.

At the end of the survey, approximately 10min after viewing the
warnings, participants were asked to recall as many of the four health
warnings they viewed as possible. ‘Unprompted recall’ was assessed
using open-ended fields. Responses were coded by two coders, both of
whom were blind to the experimental condition and one who was
unaware of the study hypotheses. A correct recall was operationally
defined as one that contained references and phrases contained in the
health warning that had been presented. For example, mentions of
“mixing”, “combining”, or “using both weed and alcohol” were coded
as having recalled the warning about co-morbid drug use; mentioning
“car accident”, “crashing”, or “too high to drive” were coded as having
recalled the warning about driving while intoxicated. The percentage of
agreement by the two coders of correct vs. incorrect (73/75) recall was
very high: 97.3%.

Sociodemographic characteristics included sex (male or female),

Fig. 1. Health Warning Labels presented to survey respondents.

Fig. 2. Health warning label with call to action.
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age, ethnicity (white, non-white), and cannabis use status. Cannabis use
status measures (‘never’, ‘recent – in the past 12-months’, and ‘current
use – in the past 30 days’) were drawn from a modified Canadian
Student Tobacco, Alcohol and Drugs Survey, “Have you ever tried
marijuana?” and a new item, “When was the last time you used mar-
ijuana” with options “More than 12 months ago”, “More than 3 months
to 12 months ago”, “Within the last month” (Government of Canada,
2019; University of Waterloo, 2018).

Analysis

All analyses were conducted using SPSS 25.0 (Armonk, NY: IBM
Corp.). All analyses were conducted using SPSS 25.0 (Armonk, NY: IBM
Corp.). OLS linear regression models were fitted to examine perceived
effectiveness and perceived believability, while accounting for corre-
lated responses across the 8 warnings. The models were adjusted for
age, sex, ethnicity, cannabis use status, and indicator variables were
included for experimental condition (0=text-only, 1=pictorial
warning), the order by which warnings were shown, and warning label
theme (1=Driving, 2=Pregnancy, 3=Mental Health, 4=Co-morbid
Drug Use, 5=Early use, 6=Addiction, 7=Overdose, 8=Toxic smoke).
Logistic regression models were fitted to examine correlates of support
for requiring cannabis product health warning labels, inclusion of pic-
tures on labels, and the inclusion of a call to action (0=Not supportive/
Don’t Know, 1=Supportive). Adjusted odds ratios (AOR) and 95%
Confidence Intervals (Cis) are reported throughout the paper, unless
otherwise noted.

Results

Table 1 displays the sample characteristics. A total of 1045 re-
spondents completed the survey; however, the final analytic sample
was 870 as the rest were excluded from analysis due to completing
survey from a mobile device instead of a desktop computer (28),
missing data on key measures including cannabis use status (8) and/or
failed data integrity questions; 62 records deleted due to incorrectly
identifying the current month and 77 respondents reported being un-
able to provide honest answers to all of the survey questions.

Perceptions of health warning effectiveness and believability

Overall, pictorial warnings were rated as significantly more effec-
tive than text-only warnings (AOR=1.59, 95%CI 1.33–1.89,
p < 0.001). Fig. 3 displays the mean ratings of perceived effectiveness
of text-only and pictorial health warnings among participants by mes-
sage theme. Pictorial warnings were rated as more effective than text-
only warnings overall. However, of the eight health message themes,
only three differed statistically by execution (pictorial vs. text-only
warning): dose, co-morbid drug use, and pregnancy (AOR=1.79,

95%CI 1.03–2.79, p=0.039; AOR=1.91, 95%CI 1.20–3.04, p=0.006;
and AOR=3.20 95%CI 2.06–4.97, p < 0.001 respectively).

Table 2 displays the results of linear regression models for perceived
effectiveness and believability across the eight themes. Pregnancy-re-
lated warnings were consistently more likely to receive greater mean
scores of effectiveness than any of the other health warning themes. For
example, the pregnancy health warning labels were approximately
twice as likely to receive greater mean scores of perceived effectiveness
than the drugged driving warnings (AOR=2.09 95%CI 1.45–3.02,
p < 0.001).

Fig. 4 displays the mean ratings of believability of the text-only and
pictorial health warnings by message theme. Pictorial warnings were
rated as slightly more believable than text-only warnings, although the
effect size was small (AOR=1.19 95%CI 1.002–1.41, p=0.048), and
for none of the 8 individual themes did pictorial and text-only warnings
differ significantly. Table 2 displays the results of the linear regression
model examining believability across the eight themes. The pattern of
differences across themes for believability were quite similar to the
pattern of differences found for ratings of effectiveness.

Support for health warnings and health warning elements

Table 3 displays respondents’ support of health warning labels on
cannabis products, pictorial labels, and calls to action displayed on
labels such as quitlines. A very high percentage of respondents sup-
ported putting health warnings on cannabis products (88%). Logistic
regression analyses revealed that respondents who had used cannabis in
the past 30 days (current users) were less likely to be supportive of
health warnings than those who had never used cannabis (75.5% vs.
93.6%; AOR=0.23 95%CI 0.13-0.40, p < 0.001). In contrast, those
who reported that they had ever used cannabis, but not in the past 30
days (former users), were associated with greater odds of support for
health warnings on cannabis products than current users (88.5% vs.
75.5%; AOR=2.51 95%CI 1.55–4.06, p < 0.001).

Nearly 7 in 10 respondents (69%) supported having pictorial
warnings on cannabis products. White respondents had lower odds of
supporting pictures on health warning labels than non-White re-
spondents (72.9% vs. 81.8%%; AOR=0.57 95%CI= 0.39-0.84,
p=0.004). Significant differences were reported by cannabis use
characteristics; 86.1% of never users, 77.4% of former users and 53% of
current users reported support for pictorial warnings. Former and current
cannabis users were less likely to support pictorial warnings than re-
spondents who had never used cannabis (AOR=0.61, 95%CI= 0.39-
0.94, p=0.025 and AOR=0.20, 95%CI=0.13-0.31, p < 0.001 re-
spectively). However, former users had a greater likelihood of sup-
porting pictorial warning labels than current users (AOR=3.09
95%CI=2.03–4.70, p < 0.001).

The inclusion of calls to action such as quitlines were also well-
supported (84.0%). Males were less likely than females to support the
inclusion of these resources (79.1% vs. 88.5%, AOR=0.49
95%CI=0.33-0.73, p < 0.001). Similar to questions of support for
warnings and pictures, former users were more likely to support re-
sources such as quitlines than current users (86.9% vs. 69.4%,
AOR=2.89 95%CI=1.83–4.55, p < 0.002), and current users had
significantly lower odds of supporting the same than never users (69.4%
vs. 89.5%, AOR=0.28 95%CI=0.17-0.44, p < 0.001 respectively).

Health warning recall

Table 4 displays the number of times each message theme was ac-
curately recalled as well as the number of respondents that were shown
each warning (n). For the majority of health warning themes, pictorial
warnings were recalled with the same or greater frequency as text
warnings, with the exception of the driving and pregnancy themes
which were recalled most frequently.

Table 1
Unweighted sample characteristics (n= 870).

% (N)
N=870

Sex Female 52.1 (453)
Male 47.9 (417)

Age (yrs.) 16–18 25.2 (219)
19–24 30.7 (267)
25–30 44.1 (384)

Ethnicity White 64.5 (561)
Non-white 35.5 (309)

Cannabis use status Never use 41.5 (361)
Former use, not in past 30 days 36.0 (313)
Current use, within past 30 days 22.5 (196)
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Fig. 3. Mean ratings of effectiveness of text-only and pictorial health warning label among Canadian youth and young adults (out of 10). (n=851).
Values adjusted for age, sex, ethnicity, and cannabis use status. *p < .05, **p < 0.001
“Overall” columns adjusted for age, sex, ethnicity, cannabis use status, order by which warning was shown, and warning message theme.

Table 2
Linear regression analyses examining ratings of effectiveness and believability between cannabis health warning labels (N= 851).

Health Warning Label Theme Ref. Model 1
Effectiveness

Model 2
Believability

p OR 95%CI p OR 95%CI

Pregnancy Driving <0.001 2.09 1.45-3.02 <0.001 1.96 1.35-2.82
Mental Health <0.001 0.44 0.29-0.67 0.004 0.54 0.36-0.82
Co-morbid drug use 0.441 0.84 0.54-1.31 0.189 1.35 0.86-2.10
Early Use 0.109 0.68 0.42-10.09 0.494 0.85 0.53-1.36
Addiction <0.001 0.40 0.24-0.67 <0.001 0.35 0.21-0.58
Overdose 0.144 0.66 0.38-1.15 0.037 0.56 0.32-0.97
Smoke toxicity 0.119 0.62 0.34-1.13 0.010 0.46 0.25-0.83
Mental Health Pregnancy <0.001 0.21 0.15-0.31 <0.001 0.28 0.19-0.40
Co-morbid drug use <0.001 0.40 0.27-0.59 0.055 0.69 0.47-1.01
Early Use <0.001 0.32 0.22-0.49 <0.001 0.43 0.29-0.65
Addiction <0.001 0.19 0.12-0.30 <0.001 0.18 0.11-0.47
Overdose <0.001 0.32 0.19-0.52 <0.001 0.29 0.18-0.47
Smoke toxicity <0.001 0.30 0.17-0.52 <0.001 0.23 0.13-0.40
Co-morbid drug use Mental Health <0.001 1.89 1.33-2.70 <0.001 2.48 1.75-3.54
Early Use 0.027 1.53 1.05-2.22 0.020 1.56 1.07-2.27
Addiction 0.610 0.90 0.59-1.36 0.036 0.64 0.43-0.97
Overdose 0.085 1.50 0.95-2.37 0.897 1.03 0.65-1.63
Smoke toxicity 0.208 1.40 0.83-2.36 0.505 0.84 0.50-1.41
Early Use Co-morbid drug use 0.223 0.81 0.57-1.14 0.008 0.63 0.45-0.89
Addiction <0.001 0.47 0.33-0.69 <0.001 0.26 0.18-0.38
Overdose 0.271 0.79 0.52-1.20 <0.001 0.42 0.27-0.63
Smoke toxicity 0.221 0.74 0.45-1.20 <0.001 0.34 0.21-0.55
Addiction Early Use 0.003 0.59 0.41-0.84 <0.001 0.41 0.29-0.59
Overdose 0.919 0.98 0.66-1.45 0.036 0.66 0.45-0.97
Smoke toxicity 0.704 0.92 0.58-1.45 0.008 0.54 0.34-0.85
Overdose Addiction 0.005 1.67 1.17-2.38 0.009 1.61 1.13-2.29
Smoke toxicity 0.035 1.56 1.03-2.35 0.205 1.31 0.86-1.97
Smoke toxicity Overdose 0.714 0.93 0.65-1.35 0.268 0.81 0.56-1.17

Values adjusted for age, sex, ethnicity, cannabis use status, order by which warning was shown, and warning message theme.

Fig. 4. Mean ratings of believability of text-only and pictorial health warning label among Canadian youth and young adults (out of 10). (n=853).
Values adjusted for age, sex, ethnicity, and cannabis use status, *p < 0.05
“Overall” columns adjusted for age, sex, ethnicity, cannabis use status, order by which warning was shown, and warning message theme.
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Discussion

The current study found that pictorial health warnings for cannabis
products were perceived as more effective and believable than text-only
warnings. These findings are consistent with the extensive tobacco
control literature and recommendations from the WHO Framework
Convention on Tobacco Control that specify that pictorial health
warnings on tobacco product are more effective and believable than
text-only warnings (Brewer et al., 2016; Maynard, Gove, Skinner, &
Munafò, 2018; Noar, Hall et al., 2016; WHO FCTC, 2018). Notably,
however, the greater effectiveness of pictorial warnings was not as
strong for cannabis as for cigarettes in this study.

The current study was also able to identify thematic areas for fur-
ther public health information campaigns, such as cannabis dependence
which was consistently rated as relatively less effective or believable
than the other cannabis health warning themes, and which has been a
challenging area in cannabis health communications identified by
previous researchers (George & Vaccarino, 2015). Recent work from
tobacco control research suggests that the use of graphic imagery, en-
hanced by testimonial content may be perceived as more effective and
should be considered in the further development of cannabis product
health warnings (Hammond et al., 2018). These principles may be
useful in resonating more abstract health effects such as those related to
mental health and cannabis use.

No significant differences were observed between text and pictorial
warnings in the recall task. The current findings contrast with other
studies showing greater recall for pictorial warnings (Mutti, Hammond,
Reid, & Thrasher, 2013). Typically, warnings that display and highlight
stark or graphic images of physical health effects have been observed to
enhance effects on memory; inducing an emotional reaction has been

observed to increase memory for associated information (Kensinger,
2009; Mather, 2007; Wang, Lowen, Romer, Giorno, & Langleben,
2015). In the current study, there was a general trend towards greater
recall of pictorial health warnings across most health effects, with the
notable exception of the pregnancy warning. This was particularly
surprising given that previous studies have identified pictorial health
warnings of babies as among the most salient images tested (Hammond
et al., 2012, 2018). Other than the pregnancy warning, many of the
images were abstract in nature, which may have contributed to lower
levels of recall compared to more concrete images with more direct or
congruent links to the specific health effect (Lochbuehler et al., 2017).
Indeed, most of the images were symbolic which are consistent rated as
least effective among themes for pictorial health warnings (Maynard
et al., 2018).

There was near universal support for health warning labels on
cannabis products and the inclusion of calls to action such as quitlines.
Most youth and young adults also supported the use of pictorial health
warning labels. The health warnings that are required by Health
Canada under the Cannabis Act incorporate some the elements tested in
the current study, including contrasting colour and a set of rotating
health warnings that depict different health effects (Health Canada,
2018b). Although the ‘main’ health warnings are text-only, packages
are required to display a ‘universal symbol’ to indicate that the product
contains cannabis. In the regulation and consultation reports, Health
Canada contrasted the regulations for cannabis warnings against the
pictorial warnings required on cigarette packages in Canada; the deci-
sion to opt for text-only cannabis warnings may be an effort to com-
municate the lesser health effects from cannabis use versus smoking
(Lochbuehler et al., 2017). Future research should examine the impact
of the cannabis health warnings on consumer knowledge and percep-
tions of risk.

Strengths and limitations

This study has a number of important strengths and limitations.
While a commercial sample was used that employed probability and
non-probability-based recruitment methods, we were able to include a
broad and diverse sample with similar patterns of cannabis use and
sociodemographic characteristics as the 2017 Canadian Cannabis
Survey (Morin et al., 2018). The study surveyed Canadian young people
aged 16–30, who use cannabis at the highest rates and are a priority
population in Canada’s legalization efforts (An Act respecting cannabis,
2018). However, findings may not necessarily be generalizable among
older age groups. Furthermore, it could be argued that the health
warning labels presented in this study were ill-designed, however, an
attempt to control for this involved a careful multistage process which
included expert opinions and focus groups among youth and young
adults. The between-group experimental design was a considerable
strength as was the use of tools previously used to develop and evaluate
health warnings and messages for tobacco products (Hammond, 2018).

Conclusion

The current study provides the first empirical test of cannabis health
warnings. As with warning messages on tobacco products, pictorial
warnings were perceived as more effective and believable than text-
only warnings. This study also provides evidence of strong support for
the inclusion of picture warnings on cannabis products and the inclu-
sion of resources and quitlines on cannabis packaging to strengthen
Canadian cannabis product packaging regulations and inform the
Government’s continued responsibility to protect population health.
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