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ABSTRACT 
 
Background: The current study examined how cannabis use status impacts cognitive and emotional 
reactions to public health campaigns about cannabis, and the degree to which these reactions influence 
message likeability and attitudes about cannabis-related harms. Methods: In a between-subjects design, 
252 subjects recruited via Amazon Mechanical Turk viewed six real-world cannabis education messages: 
three message themes (cognitive ability, driving, and health harms) from each of two real-world public 
campaigns. Subjects answered questions measuring their cognitive and emotional reactions to each 
message as well as message likeability and harm perceptions of cannabis. Analyses examined the 
mediating effects of message responsiveness on the association between baseline cannabis use (user vs 
non-user) with indices of liking and harm. Results: For all three message themes, informativeness ratings 
mediated the effect of cannabis user status on the outcomes of perceived harmfulness and message 
likeability. Specifically, cannabis users perceived cannabis as less harmful and reported all messages as 
less likeable compared to non-users, partly because they perceived the messages to be less informative 
than non-users. Surprisingly, users found some of the messages to be more pleasant, which was 
associated with increased perceptions of harm and message liking compared to non-users. Conclusions: 
Cannabis education campaigns that take into account differences in emotional and cognitive reactions by 
use experience, rather than use a “one size fits all” approach, could possibly maximally impact likeability 
and harm perceptions of these messages. 
 
Key words: = cannabis, use status, public health campaign, health communication, health messaging, 
perceptions of harm, message liking 

Given the rapid proliferation of new laws and 
policies surrounding cannabis use across the 
United States (Hartig & Geiger, 2018), the 
importance of conveying the risks of cannabis use 
to the public also increases (Monte et al., 2015). 

As of April 2021, 17 states have legalized 
recreational cannabis use, 36 states have 
legalized medical use, and 32 states have 
decriminalized use. In 2018 among Americans 
over the age of 12 years, 27.7 million reported 
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using cannabis in the past 30 days (National 
Survey on Drug Use and Health, 2018). Because 
changes in cannabis policies could lead to 
increased acceptability of cannabis use and 
potentially, rises in the prevalence of initiation 
and use, it is important for public education 
efforts to be implemented in step with legalization 
in order to minimize potential public health 
harms from problematic cannabis use and related 
negative health outcomes (Monte et al., 2015).  

Health risks associated with cannabis use 
include cancers (Cooper & Haney, 2009; Y.-H. J. 
Huang et al., 2015; Mehra et al., 2006), drug and 
alcohol use (Kam et al., 2009; White et al., 2005, 
2006), lowered cognitive ability (Arria et al., 2013; 
D. Y. C. Huang et al., 2011) and mood disorders 
(Crane et al., 2015; Gage et al., 2015), as well as 
injury or death from car accidents (Blows et al., 
2005). One effective way to raise awareness of 
these negative outcomes is through public health 
messaging campaigns, which reach many people 
at a relatively low cost (Farrelly et al., 2007; 
Goldman & Glantz, 1998). However, the 
empirically-tested public health campaigns that 
highlight the risks of cannabis use are nearly 20 
years old (Palmgreen et al., 2001), which leaves an 
important gap in our understanding as to how 
best to convey these risks.  

When designing messages within public 
health campaigns, there are various elements to 
consider. Specifically, it is important to 
understand the target audience’s cognitive and 
emotional responses to the message or messages 
within a campaign (Batra & Ray, 1986; Burke & 
Edell, 1986) including their liking and receptivity 
of the message (MacKenzie et al., 1986). These 
responses indicate how the audience evaluates the 
messages and how such messages could impact 
their future health behavior (Alvaro et al., 2013). 
McGuire’s Communication Persuasion Matrix 
(2001) shows that the steps in persuasion are as 
follows: step 1) exposure to the message, step 2) 
attention to the message, step 3) cognitive and 
emotional responses to the message, step 4) 
attitude towards the message and perceptions of 
the product, and step 5) product use or non-use; 
where step 4 is captured by likeability of the 
message (e.g., attitudes towards the message) and 
harm perceptions of cannabis (e.g., perceptions of 
the product). This study employs steps one 
through four to understand how cannabis 
education messages impact individuals’ responses 

to these messages. This study will inform which 
messages are best suited for interventions and 
thus be used in subsequent studies about product 
use (step 5). Specifically, this study examined how 
cognitive and emotional responses to a message 
(e.g., measured by pleasantness, unpleasantness, 
arousal, informativeness; step 3) mediate the 
association between cannabis use status and 
attitude toward the message and perceptions of 
the product (e.g., message liking, perceived 
harmfulness of cannabis; step 4). 

Previous research has illustrated how 
cognitive and emotional responses outlined by 
step 3 in the persuasion matrix can impact 
perceptions and liking (step 4 in the persuasion 
matrix), which in turn impact use or non-use of 
the product (step 5). For example, one meta-
analysis examining health messages found that 
messages that elicited an unpleasant emotional 
response (step 3 in the persuasion matrix), 
triggered perceptions of the product (step 4), and 
eventually had the ability to impact behavior 
change, step 5 (Witte & Allen, 2000). In addition, 
a study that examined perceptions of harm about 
Lyme Disease after viewing a health message 
about the Lyme Disease vaccine showed that 
increased harm perceptions of the disease (step 4) 
impacted engagement in getting the vaccine (e.g., 
step 5 - participating in the health behavior; 
Brewer et al., 2004). With regard to message 
liking, advertising studies for everyday products 
such as toothpaste have shown that liking of the 
message/advertisement was an important 
indicator of future positive behavior 
change/buying the product (step 4 and 5; 
MacKenzie et al., 1986). In summary, 
understanding how audiences might respond to 
health messages about cannabis is imperative to 
spreading awareness about the risk of use.  

Based on health communication literature, 
two key factors may help to determine optimal 
message content in cannabis public health 
messages: 1) theme of the message (e.g., addiction, 
cessation, health or social consequences; 
Beaudoin, 2002) and 2) whether or not the 
intended audience has used or has had experience 
with the health behavior in question – in this case, 
having ever used or currently using cannabis (Cho 
et al., 2016; Dillard & Shen, 2005; National 
Cancer Institute, 2008; Wakefield et al., 2013). 
First, understanding how audiences react to 
different message themes can help campaign 
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designers select optimal message content. 
Emotions, both positive and negative, can 
effectively change attitudes and behavior, and 
different types of message themes can elicit those 
emotions (Dillard & Nabi, 2006). Thus, it is 
important that messages elicit strong emotions, 
which can trigger beliefs (e.g., greater liking, 
increased perceptions of harm; Brewer et al., 
2004; MacKenzie et al., 1986), and not the 
emotions that will likely deter people from the 
processing and remembering the message (e.g., 
disliking the message; Brewer et al., 2004; 
MacKenzie et al., 1986). While no study has 
examined the themes of public health messages 
focused on cannabis, one review of anti-tobacco 
messaging studies found that different themes 
(e.g., addiction, industry manipulation, cessation, 
health consequences of tobacco) were effectively 
employed to cater to the target audience 
(Beaudoin, 2002). Results of this review showed 
that messages targeted at adults were mostly fear 
appeals and focused on long-term health 
consequences (Beaudoin, 2002).  

The second factor that may play a role in 
audience reactions is prior or current experience 
with the behavior highlighted in the message, in 
this case, cannabis use status. For example, 
tobacco studies have shown that cigarette 
smokers are less inclined to react positively to 
anti-smoking messages and can feel annoyed or 
defensive (Wolburg, 2006), while non-smokers 
have been shown to react positively (National 
Cancer Institute, 2008). It is possible that 
individuals who have experience using cannabis, 
either in the past or who currently use, may react 
differently to messages about cannabis-related 
health risks than individuals who have never used 
cannabis. Thus, the first step in implementing 
cannabis public health messages is to understand 
responses to messages with regard to theme and 
use status. If use status is an important factor in 
message responsiveness in terms of perceived 
harmfulness of cannabis and message liking, this 
would mean that anti-cannabis messages should 
not be developed as a “one size fits all” approach, 
but rather, messages should be created to 
separately target users and non-users, perhaps 
with themes and message types that are unique to 
their experiences with the product. 

This study proposes to examine cognitive and 
emotional reactions to public health education 
messages about cannabis so that existing and 

future campaigns can have a greater impact. 
Specifically, the current study examined whether 
cognitive and emotional reactions mediate 
differences in cannabis users’ and non-users’ 
responses to real-world cannabis public health 
campaigns, spanning three message themes: 1) 
cognitive ability, (2) driving fatalities, and 3) 
health harms. After viewing each message, 
participants were asked to evaluate their 
emotional state, arousal, perception of the 
message (how informative the message was), 
liking of the message, and harm perceptions of 
cannabis use. Understanding audience reactions 
to currently existing messages may help identify 
areas of strength and weakness for effective 
message development that target these risk 
perceptions. Based on previous research, we 
hypothesized that non-users would show evidence 
of more positive responses to messages (e.g., 
increased message liking and increased 
perceptions of harm) and that increased 
perceptions of informativeness and 
unpleasantness would in turn be associated with 
increased message liking and increased 
perceptions of harm. 

 
METHODS 

 
Participants (N = 258) were cannabis users 

and non-users recruited from Amazon Mechanical 
Turk (MTurk) during the summer of 2017. MTurk 
samples have been found to be similar to 
nationally representative survey samples 
(Coppock, 2019; Kees et al., 2017; Walters et al., 
2018). Inclusion criteria were: aged 18 or older 
and located within the United States (as verified 
by IP address). The survey link was posted on 
MTurk and users could opt-in to answer a survey 
advertised as, “We are researchers studying the 
perceptions of health messages. We are inviting 
you to participate in our online survey. 
Participation in this research includes viewing 
health messages and then answering questions 
about your perceptions of those messages and 
attitudes after viewing the messages. It will take 
you approximately 25 minutes.” After consent was 
obtained, participants answered questions about 
demographics (age, sex, and race) and current 
cannabis use (“somedays,” “every day,” “not at 
all”). Then, participants viewed six anti-cannabis 
print messages obtained from real world 
campaigns in the United States. After viewing 
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each message, participants answered questions in 
the following domains: pleasant and unpleasant 
affect, arousal, perceived message, perceived 
message informativeness, message liking, and 
perceived harmfulness of cannabis. All 
participants saw all messages, and messages were 
presented to participants in a random order. 
Participants spent on average, 8.04 minutes (SD 
= 4.98 minutes) completing the survey. They could 
view the messages for as long as they wanted. 
Procedures were approved by the University of 
Oklahoma’s institutional review board. 
Participants were paid $0.50 for completing the 
task, which is slightly higher than a typical 
survey of this length on MTurk (Buhrmester et 
al., 2015). 

 
Anti-Cannabis Messages 

 
Messages were obtained from two real world 

public health campaigns: the “Do the Math” print 
campaign developed by the Liberty Alliance for 
Youth, a coalition in Liberty, MO 
(http://libertyalliance4youth.com/), and the 
“Spread the Facts” print campaign developed for 
adolescents by the National Institute on Drug 
Abuse for Teens (https://teens.drugabuse.gov/). 
Participants viewed three messages from each of 

the two campaigns, and both campaigns provided 
a message from each of the following themes: 
cognitive ability, driving ability, and health 
harms associated with cannabis use. Cognitive 
ability messages focused on drops in IQ from 
cannabis use. Driving messages focused on car 
accidents due to being under the influence of 
cannabis. Health harms messages focused on 
medically necessary admissions for drug 
treatments and increases in anxiety and 
depression due to cannabis use. Messages from 
the “Do the Math” campaign contained stick 
figure drawings and messages from the “Spread 
the Facts” campaign contained real life imagery. 
See Table 1 for a description of the stimuli. 

This study aimed to combat single-message 
design effects by having participants in the study 
view two different messages per message theme 
(one message per theme from each campaign), an 
approach that aligns with other published studies 
(e.g., Goodall et al., 2013; Jensen, 2008; Kim et al., 
2012; Lee et al., 2011). This allowed us to attribute 
differences due to the theme category and not 
attributes in a single message. It also allowed us 
to strengthen our ability to generalize the results 
to the real world (Leshner, 2013; O’Keefe, 2003; 
Reeves & Geiger, 1994; Tao & Bucy, 2007; 
Thorson et al., 2012). 

 
Table 1. Cannabis messages 

Cognitive Ability Cognitive Ability 
Text: Marijuana. It lowers your intelligence. New 
research shows a permanent drop in IQ when 
marijuana is used regularly before the age of 18. 
 
Image: Photograph of woman holding her hand to 
her face. 

Text: Do the Math. Fact: Marijuana has been shown 
to permanently drop IQ by an average of 8 points. 
 
Image: A math equation showing a drawing of a 
cannabis leaf and a plus sign with a drawing of a 
human head and brain on the other side. After the 
equals sign, there is an image of the letters “IQ” that 
points downard.  

Driving Driving 
Text: Marijuana. It impairs driving. In the United 
States, marijuana is the most commonly identified 
illegal drug in fatal crashes (14% of drivers). 
 
Image: Photograph of car crash scene with an 
ambulance and emergency helicopter. 

Text: Do the Math. Fact: Marijuana is the most 
common illegal drug found in drivers who are in car 
accidents. 
 
Image: A math equation showing a drawing of a 
cannabis leaf and a plus sign with a drawing of a 
human head and brain on the other side. After the 
equals sign, there is an drawing of a car driving 
into a lamppost.  

 (Table continues) 
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Health Harms Health Harms 
Text: Marijuana. It’s hamrful to youth. About 68% 
of all medically necessary drug treatment 
admissions for youth ages 12-17 are for marijuana. 
 
Image: Photograph of a young man sitting in an 
empty hallway with his elbows resting on his knees 
and his head hanging. 

Text: Do the Math. Fact: Marijuana has been shown 
to double the risk of anxiety and depression. 
 
Image: A math equation showing a drawing of a 
cannabis leaf and a plus sign with a drawing of a 
human head and brain on the other side. After the 
equals sign, there is stick figure human with a 
thought bubble that reads, “anxiety & depression.” 

 
Measures 
 
Independent Variable 
 

Cannabis use status. Participants answered 
the question “How frequently do you use 
marijuana?” Response options were “somedays,” 
“every day,” and “not at all.” Participants who 
answered “somedays” or “every day” were 
categorized as cannabis users and those who 
answered “not at all” were categorized as non-
users. For mediation models (described below) 
users were coded as 1 and non-users were coded 
as 0.  

 
Covariates 
 

Demographics. Age, sex, and race were used as 
covariates. Race was assessed with the following 
categories: Asian, Black/African American, Native 
American/Alaskan, Pacific Islander, White/Caucasian, 
More than one/Other. Race was recoded into the 
three largest categories. Asian, White, and Other.  

 
Mediators 
 

Pleasant affect. Pleasant affect was measured 
post-message viewing, using the question, “How 
pleasant did this message make you feel?” on a 
scale from 1 (not at all) to 7 (extremely). This 
measure was adapted from an existing measure to 
assess positive affect (Bradley & Lang, 1994; 
Clayton et al., 2018; Watson et al., 1988) and was 
averaged for each message theme. 

Unpleasant affect. Unpleasant affect was 
measured using the question, “How unpleasant 
did this message make you feel?” on a scale from 
1 (not at all) to 7 (extremely). This measure was 
adapted to assess negative affect (Bradley & 
Lang, 1994; Clayton et al., 2018; Watson et al., 
1988) was averaged for each message theme. 

Arousal. Arousal was measured using the 
question, “How did this message make you feel?” 
on a scale from 1 (calm) to 7 (excited). This was an 
adapted measure (Bradley & Lang, 1994; Clayton 
et al., 2018; Watson et al., 1988) with higher 
scores reflecting greater arousal. It is important 
to note that arousal is typically measured 
separately from pleasant and unpleasant affect as 
a separate construct (Watson & Tellegen, 1985). 
Items were averaged for each message theme. 

Message informativeness. Message informativeness 
was measured with the question, “Please rate the 
message on the following: This message was 
informational” on a scale from 1 (not at all) to 7 
(extremely). Items were averaged for each 
message theme. 

 
Dependent Variables 

 
Message Liking. Participants were asked how 

much they liked the message they just saw, 
“Please rate this message on a scale from 1 
(disliked it very much) to 7 (liked it very much),” 
which was adapted from previous work (Unger et 
al., 1995). Items were averaged for each message 
theme.  

Perceived Harmfulness of Cannabis. Perceived 
harmfulness of cannabis was assessed using the 
question, “How harmful do you think marijuana is 
to your health?” on a scale from 1 (not harmful at 
all) to 5 (extremely harmful) (National Institutes 
of Health [NIH] and the U.S. Food and Drug 
Administration [FDA], 2013). Items were 
averaged for each message theme. 

 
Data Analysis 

 
 Figure 1 shows the conceptual mediation 

model of the association between cannabis use 
status and perceived harmfulness of cannabis and 
message liking as the primary dependent 
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variables of interest, with pleasant, unpleasant, 
arousal, and message informativeness, as 
mediators. All models controlled for age, sex, and 
race. Analyses were conducted in IBM’s SPSS 24 
using Andrew Hayes’ Process v3.3 Model Number 
4. Direct effects of use status on the two 
dependent variables (perceived harmfulness and 
message liking) for each of the three message 
themes (cognitive ability, driving, and health 
harms) are discussed first. It is important to note 
that direct effects of use status on each of the 
outcome variables control for the effects of the four 
mediators. Then, the indirect effects of the four 
mediating variables (pleasant, unpleasant, 

arousal, informativeness) on each dependent 
variable are discussed. Separate mediation 
models were conducted for each message theme. 
In PROCESS, the A*B paths were used to 
estimate the indirect effects of cannabis use status 
on either perceived harmfulness or message liking 
across the four potential mediating variables 
(pleasant, unpleasant, arousal, informativeness). 
P-values of less than 0.05 were considered 
statistically significant and 95% confidence 
intervals are reported for each model for the 
indirect effects.  
 

  
 

Figure 1. Conceptual multiple mediation model 
 

 
 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

Note: c’ represents the direct effect of use status on a dependent variable. 
 

 
 

RESULTS 

Participants 
 
Participants (N = 252) ranged in age from 18 

to 76 (M = 37.24, SD = 11.57) and were 48.8% 
female (n = 126; nine individuals did not report 
their sex). The majority of participants were 
White (67.8%), followed by Asian (16.7%). Fifty-
eight percent (58.5%) (n = 151) were cannabis non-
users, while 39.1% were “somedays” or “everyday”  

users (n = 101; six individuals did not report their 
use status).  

Users and non-users differed on 
demographics, where users were younger [F(1, 
249) = 46.56, p < .001], more likely to be male (χ2 
= 8.22, p < .01), and more likely to be White (χ2 = 
7.11, p < .05). See Table 2 for a summary of means 
and standard deviations by use status for each 
message theme.  

Use status 
(non-user) 

Pleasant 

Unpleasant Perceived 
harmfulness 

OR 
Message liking 

Arousal 

Informational 

a1 
 

a3 

a2 

a4 

b1 

b2 

b4 

b3 

c’ 
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Table 2. Means for measures by message theme and cannabis use status 
 Message Themes 

 Cognitive Driving Health Harms 
Measures Non-user User ηp2 Non-user User ηp2 Non-user User ηp2 
Pleasant 2.24 (1.32) 3.10 (1.87) .07*** 2.10 (1.37) 3.04 (1.79) .08*** 2.28 (1.39) 2.99 (1.90) .04** 
Unpleasant 4.54 (1.67) 4.05 (1.84) .02* 4.90 (1.60) 4.15 (1.67) .05** 4.58(1.70) 4.16 (1.81) .01 
Arousal 3.60 (1.52) 3.72 (1.71) .00 4.08 (1.58) 3.92 (1.77) .00 3.59 (1.51) 3.80 (1.55) .00 
Informational 4.94 (1.56) 3.90 (1.86) .08*** 5.09 (1.42) 3.93 (1.82) .11*** 4.93 (1.44) 3.99 (1.88) .07*** 
Liking 4.40(1.51) 3.65 (1.79) .05** 4.39 (1.50) 3.77 (1.81) .03** 4.31 (1.60) 3.58 (1.79) .04** 
Harmful 3.07 (1.18) 2.42 (1.13) .07*** 3.03 (1.17) 2.38 (1.11) .07*** 3.09 (1.19) 2.40 (1.14) .09*** 

Note: Cell entries are means; standard deviations are in parentheses. Pleasant, unpleasant, and informational ranged on a scale from 
1 “not at all” to 7 “extremely.” Arousal ranged from 1 “calm” to 7 “excited.” Message liking ranged from 1 “disliked it very much” to 7 
“liked it very much.” Perceived harmfulness ranged from 1 “no harm at all” to 5 “extremely harmful.”  
*p < .05,  **p < .01,   ***p < .001. 
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Table 3. Mediators and indirect effects predicting perceived harmfulness and message liking 

 Outcome  
 Perceived Harmfulness Message Liking 
Message Theme Cognitive Ability Driving Health Harms Cognitive Ability Driving Health Harms 
       
PATH B b SE b SE b SE b SE b SE b SE 
b1 (pleasant) .10* .05 .12** .05 .03 .04 .33*** .05 .37*** .05 .03 .04 
b2 (unpleasant) .07 .05 .06 .05 .04 .04 -.03 .05 .05 .06 .04 .04 
b3 (arousal) .08 .06 .07 .05 .17** .05 .19** .06 -.001 .06 .17** .05 
b4 (informational) .25*** .04 .28*** .05 .31*** .04 .48*** .05 .53*** .06 .31*** .04 
       
A*B b SE b SE b SE b SE b SE b SE 
pleasant .07 .05 .08* .04 .02 .03 .24* .09 .26* .10 .02 .03 
unpleasant -.02 .03 -.04 .04 -.02 .02 .01 .03 -.04 .05 -.01 .02 
arousal .01 .03 -.005 .02 .04 .04 .04 .5 .000 .02 .04 .04 
informational -.27* .08 -.35* .09 -.30* .08 -.52* .13 -.66* .15 -.30* .09 
       
Direct Effects b SE b SE b SE b SE b SE b SE 
Cannabis use status -.47** .15 -.36* .15 -.53*** .14 -.49** .16 -.19 .18 -.53*** .14 

Note. All models controlled for age, sex, and race. Cannabis use status was coded “0” for non-users and “1” for users. 
* p < .05  ** p < .01   *** p < .001 
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Direct Effects of Cannabis Use Status on 
Perceived Harmfulness and Message Liking 

 
Table 3 shows the results of the mediation 

models. For each of the three message themes, 
users reported significantly lower perceived harm 
of cannabis, post-message viewing, than did non-
users (all p’s < .05; Table 3). In addition, there 
were significant negative direct effects for 
cognitive ability and health harms themes on 
message liking. 

Specifically, for perceived harmfulness, 
cannabis users rated cannabis as significantly 
less harmful than non-users in every message 
theme category: cognitive ability messages (b = -
0.47, p < .01), the driving messages (b = -0.36, p < 
.05), and the health harms messages (b = -0.53, p 
< .001). Sex was significantly associated with 
perceived harmfulness (b = -29, p < .05), such that 
men rated cannabis more harmful than women in 
cognitive ability message category. 

Similar associations were found for the direct 
effect of cannabis use status on message liking for 
two of the three message themes. Specifically, 
cannabis users reported significantly lower 

message liking for cognitive ability messages (b = 
-0.49, p < .05) and for health harms messages (b = 
-0.53, p < .001).  Sex (b = -.27, p < .05) was 
significantly associated with message liking such 
that men liked the cognitive ability messages 
more. Age was also significantly associated with 
liking of the message, such that older participants 
liked the messages more in two categories 
(cognitive ability: b = .01, p < .01; driving: (b = .01, 
p < .001). 

 
Mediation Models 

 
Six multiple mediation models were tested. 

The A paths (i.e., the path from use status to each 
mediating variable) for each message theme are 
shown in Table 4. The B paths (i.e., the paths from 
each mediator variable to each of the two 
dependent variables) for each message theme are 
shown in Table 3. Also shown in Table 3 are the 
indirect effects of cannabis use status on each 
dependent variable through the mediators (A*B 
paths). 
 

 
 

Table 4. Use status predicting mediators 
Message Theme Cognitive Ability Driving Health Harms 
 b SE b SE b SE 
PATH A    
a1 (pleasant) .72** .23 .70** .22 .61** .23 
a2 (unpleasant) -.37 .25 -.72** .24 -.35 .25 
a3 (arousal) .23 .23 -.01 .24 .25 .22 
A4 (informational) -1.09*** .24 -1.25*** .23 -.98*** .23 

Note. All models controlled for age, sex, and race. 
* p < .05  ** p < .01   *** p < .001 
 
 

 
Indirect Effects of Cannabis Use Status on 
Perceived Harmfulness of Cannabis 

 
Cognitive ability messages. There was an 

indirect effect of ratings of message 
informativeness on the association between 
cannabis use status and perceived harmfulness (b 
= -0.27, 95%CI = [-0.44, -0.13]). Users rated the 
cognitive ability messages as less informative 
than non-users (b = -1.09, p < .001), and ratings of 
informativeness were positively associated with 

perceived harmfulness (b= 0.25, p < .001). 
Therefore, compared to non-users, users reported 
significantly lower perceived harm after viewing 
the cognitive ability messages, partly because 
they rated the messages as less informative.  

Driving ability messages. Similar to the 
cognitive ability messages, there was an indirect 
effect of ratings of informativeness on the 
association between cannabis use status and 
perceived harmfulness (b = -0.35, 95%CI = [-0.54, 
-0.19]). Users rated the driving messages as less 
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informative than non-users (b = -1.25, p < .001), 
and ratings of message informativeness were 
positively associated with perceived harmfulness 
(b = 0.28, p < .001). Therefore, users (compared to 
non-users) perceived cannabis to be less harmful 
after viewing the driving messages, partly 
because they rated the messages as less 
informative.  

There was also an indirect effect of 
pleasantness ratings on the association between 
cannabis use status and perceived harmfulness (b 
= 0.12, 95%CI = [0.01, 0.18]). Users (compared to 
non-users) reported more pleasantness in 
response to the driving messages (b = 0.70, p < .01) 
and pleasantness was positively associated with 
perceived harmfulness (b = 0.12, p < .01). 
Therefore, users perceived cannabis as more 
harmful than non-users, partly because they felt 
more pleasant after viewing the messages.  

Health harms messages. Similar to both the 
cognitive ability and the driving messages, there 
was an indirect effect of ratings of message 
informativeness on the association between use 
status and perceived harmfulness for the health 
harms messages (b = -0.30, 95%CI = [-0.48, -0.15]). 
Users rated the health harms messages as less 
informative than non-users (b = -0.98, p < .001), 
but ratings of informativeness were positively 
associated with perceived harmfulness (b = 0.31, 
p < .001). Therefore, users (compared to non-
users) perceived cannabis as less harmful, partly 
because they rated the message as less 
informative. 

 
Message Liking as the Outcome  

 
Cognitive ability messages. Ratings of 

informativeness (b = -0.52, 95%CI = [-0.78, -0.28]) 
and pleasantness (b = 0.24, 95%CI = [0.07, 0.44]) 
both emerged as significant mediators of the 
association between cannabis use status and 
message liking. Specifically, users rated the 
cognitive ability messages as less informative 
than non-users (b = -1.09, p < .001), and message 
informativeness was positively associated with 
message liking (b = 0.48, p < .001). Therefore, 
users liked the cognitive ability messages less 

than non-users, partly because they rated the 
messages as less informative.  

The indirect effect of pleasantness showed a 
different pattern. Users (compared to non-users) 
had greater feelings of pleasantness when viewing 
the cognitive ability messages (b = 0.72, p < .01), 
and pleasantness was positively associated with 
message liking (b = 0.33, p < .001). Therefore, 
users liked the cognitive ability messages more 
than non-users, partly because they felt more 
pleasant.   

Driving ability messages. For the driving 
messages, ratings of informativeness (b = -0.66, 
95%CI = [-0.99, -0.39]) and pleasantness (b = 0.26, 
95%CI = [0.07, 0.46]) both emerged as significant 
mediators of the association between cannabis use 
status and message liking. Specifically, users 
rated the driving messages as less informative 
than non-users (b = -1.25, p < .001), and perceived 
informativeness was positively associated with 
message liking (b = 0.53, p < .001). Therefore, 
users liked the driving messages less than non-
users, partly because they rated the messages as 
less informative. 

The indirect effect of pleasantness showed a 
different pattern. Users (compared to non-users) 
reported more pleasantness in the driving 
message category (b = 0.70, p < .01) and 
pleasantness was positively associated with 
message liking (b = 0.37, p < .001). Therefore, 
users liked the driving messages more than non-
users partly because they reported feeling more 
pleasant. 

Health harms messages. Similar to both the 
cognitive ability and the driving messages, 
informative ratings emerged as a mediator of the 
association between use status and message 
liking (b = -0.30, 95%CI = [-0.75, -0.24]). Users 
rated the health harms messages as less 
informative than non-users (b = -0.98, p < .001), 
but informative ratings were positively associated 
with message liking (b = 0.31, p < .001). Therefore, 
users perceived the health harms messages as 
more likeable than non-users, partly because they 
rated the message as less informative. See Table 
3.  
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Figure 2. Indirect effects of use status on perceived harmfulness and message liking 
 
 
 
 
 

 
 

 
 
 
 

 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 
 
 
Note: Only statistically significant indirect paths are shown (p < .05). 
 
 

DISCUSSION 
 

The current study is one of the first to examine 
how cannabis use status impacts important 
cognitive and emotional reactions to public health 
campaigns about cannabis, and the degree to 
which these reactions influence message 
likeability and attitudes about cannabis-related 
harms. Consistent with previous work (Kilmer et 
al., 2007), across all three message themes 
(cognitive ability, driving, and health harms), 
cannabis users reported lower ratings of perceived 
harm than non-users. Because we did not 

measure and control for individual differences in 
cannabis harm perceptions prior to message 
viewing, we cannot determine if this effect was a 
result of message viewing or pre-existing 
differences in harm perceptions. Similar direct 
effects of cannabis use status were found for 
message liking, wherein users, overall, reported 
lower message likeability than non-users for the 
cognitive ability and health harms messages. 
These direct effects remained despite significant 
indirect effects, suggesting that there may be 
other mediators, not measured in this study, that 
could better explain these associations. These 
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may include other factors such as comorbid 
alcohol or tobacco use, depression, and anxiety as 
well as degree of knowledge about cannabis. 
However, these results do support the notion that 
use status is an important factor to consider when 
designing health messages about cannabis. 

A primary goal of this study was to examine 
cognitive and affective mechanisms that underlie 
responsivity and effectiveness of health messages 
about cannabis. We approached this by 
considering several possible mediating variables 
that may influence the relationship between 
cannabis use status and two important message 
outcomes—perceived cannabis harmfulness and 
message liking. Several noteworthy indirect 
effects were found. Across all three message 
themes, users reported all messages as being less 
informative than non-users, and lower perceived 
informativeness was associated with lesser 
perceived harm of cannabis use and message 
liking. One possible explanation for these 
mediating results could be that users think they 
already know the negative impacts cannabis use 
has on cognitive ability, driving, and on one’s 
health, and information in these messages was 
merely re-iterating existing knowledge, or did not 
provide new or novel facts. Another possible 
explanation could be that cannabis users may not 
believe the risks noted in the messages because 
these risks may be at odds with their personal 
experiences with cannabis use (e.g., I have driven 
after smoking cannabis and have never been in a 
car accident). Although both explanations are 
speculative, it is noteworthy that users’ lack of 
perceived informativeness of message content was 
consistently associated with both reduced 
perceived cannabis harmfulness and reduced 
message liking. To enhance the effectiveness of 
such messages, it would be important that 
message content is novel. Interestingly, we found 
that for the driving messages, reported 
pleasantness showed a positive indirect effect, 
such that users thought the messages were more 
pleasant than non-users, which then was 
associated with increased perceived harmfulness 
and increased message liking. This same result 
was also found in the cognitive ability messages 
associated with message liking. One explanation 
for this may be that feeling pleasant has the 
capability to “broaden and build” one’s mind 
(Fredrickson, 2001), thus resulting in more 
positive perceptions of the message and the 

information conveyed in the message. Taken 
together, presenting pleasantly emotionally 
charged education messages with novel 
information may be an effective approach to 
enhancing cannabis harm perceptions when 
targeted specifically toward cannabis users. 
Messages that do not invoke a high level of 
emotionality (Biener et al., 2000, 2006; Dillard & 
Peck, 2000; Pechmann & Reibling, 2006) and 
those that contain less “newsworthy” and perhaps 
outdated facts on cannabis use may not be 
interesting or mentally stimulating enough to 
capture the attention or retain in memory as long 
(Peters et al., 2019), and thus have little impact 
on attitudes about the risks of using.  

Although this study is the first to examine 
cannabis public health campaigns, it does align 
with past work focused on health campaigns for 
other health behaviors, such as flossing, alcohol 
use, and tobacco use (Witte & Allen, 2000; 
Wolburg, 2006). In the current study, we found 
that non-users liked the messages more than 
users, which is in line with some tobacco research 
comparing smokers and non-smokers (National 
Cancer Institute, 2008; Wolburg, 2006). More 
work needs to be done to determine which 
message themes increase message receptiveness 
for users and change actual behavior. 

 Not only did this study highlight the 
importance of theme and use, it also identified 
possible mediating variables, particularly how 
informative and how emotional viewers perceive 
the message to be. However, this study is not 
without its limitations. First, this study utilized 
MTurk making it a convenience sample that may 
not be generalizable to the American population 
(Kraemer et al., 2017). For instance, the 
percentage of cannabis users in this study was 
higher than the national average (National 
Survey on Drug Use and Health, 2018). Although 
this study was focused on examining various 
responses to cannabis public health messages, 
actual behavior or behavioral intentions following 
message viewing were not assessed. In addition, 
ethnicity was not assessed either. Future studies 
should examine how cognitive and affective 
responses to cannabis health messages may 
impact behavioral measures as well as more 
demographics of the audience. Although 
considered a strength, this study examined real-
world campaigns that had already been 
developed. As a result, we were unable to 
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experimentally manipulate message content to 
determine which specific aspects of content could 
optimally impact harm perceptions and message 
likeability. Future studies should isolate specific 
features of each message to better understand 
which features impact responses to the messages. 
Lastly, while we tested mediation, our models 
align with statistical mediation, not causal 
mediation, because the mediators and the 
outcomes were assessed at the same time. Overall, 
this study highlighted the importance of theme 
and cannabis use status when designing and 
testing the potential impact of cannabis public 
health messages on harm perceptions and 
message liking. Findings highlight that different 
message themes resonate to a different degree 
with adults. Further, different messages appear 
to have unique effects on cognitive and emotional 
processing. Taken together, our findings suggest 
that cannabis education campaigns that 
incorporate several different message themes, 
rather than use a “one size fits all” approach, 
could maximally impact likeability of these 
messages and harm perceptions associated with 
cannabis. 

This study is the first study to our knowledge 
to examine responses to cannabis public health 
messages to understand the impact of theme and 
cannabis use status and explore several 
mediating mechanisms. The relationships 
analyzed in this paper are important mechanisms 
along the pathway from message exposure to 
behavior change. Future studies should continue 
to examine this area as legalization of cannabis 
spreads across the U.S. 
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