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Abstract

Background: The use and acceptance of medicinal cannabis is on the rise across the globe. To support the interests of pub
health, evidence relating to its use, effects, and safety is required to match this community demand. Web-based user-genere
data are often used by researchers and public health organizations for the investigation of consumer perceptions, market forc
population behaviors, and for pharmacoepidemiology.

Objective: In this review, we aimed to summarize the findings of studies that have used user-generated text as a data source
study medicinal cannabis or the use of cannabis as medicine. Our objectives were to categorize the insights provided by soc
media research on cannabis as medicine and describe the role of social media for consumers using medicinal cannabis.

Methods: The inclusion criteria for this review were primary research studies and reviews that reported on the analysis of
web-based user-generated content on cannabis as medicine. The MEDLINE, Scopus, Web of Science, and Embase datab:
were searched from January 1974 to April 2022.

Results: We examined 42 studies published in English and found that consumers value their ability to exchange experience
on the web and tend to rely on web-based information sources. Cannabis discussions have portrayed the substance as a saf
natural medicine to help with many health conditions including cancer, sleep disorders, chronic pain, opioid use disorder:
headaches, asthma, bowel disease, anxiety, depressd posttraumatic stress disorder. These dignssprovide a rich resource

for researchers to investigate medicinal cannabis—related consumer sentiment and experiences, including the opportunity
monitor cannabis effects and adverse events, given the anecdotal and often biased nature of the information is properly accour
for.

Conclusions: The extensive web-based presence of the cannabis industry coupled with the conversational nature of social mec
discourse results in rich but potentially biased information that is often not well-supported by scientific evidence. This review
summarizes what social media is saying about the medicinal use of cannabis and discusses the challenges faced by he
governance agencies and professionals to make use of web-based resources to both learn from medicinal cannabis users
provide factual, timely, and reliable evidence-based health information to consumers.
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user-generated social media text as a data source. The studies

used for the review came from our previous systematic scoping

Cannabis as M edicine review of papers that researched social media discourse on
cannabis as medicin&(]. Our previous reviewl[0] examined

Public interest in the use of cannabis for medical purposes, gy yser-generated texts are being used for medicinal cannabis
rising globally, which has resulted in some countries enactifearch.

legislation, leading to increased access to cannabis and

cannabis-based products. These legislative changes hHWé review summarizes the findings of those studies, grouping
generated public health concerns, as evidence for the efficdm according to their most common themes, which describe
and safety of cannabis is yet to be fully established, whifee perceived benefits of medicinal cannabis. The review then
cannabis products are increasingly being providedhsumers discusses the relevance of the information for consumers and

by a cannabis industry using sophisticated marketing strategf&garchers and draws conclusions applicable for health
to influence public understanding of its benefits [ professionals and health organizations. To our knowledge, this

is the first review that summarizes and synthesizes the findings

There has been growing scientific research into the therapeyfigy gies that use web-based user-generated data sources for
benefits of cannabis plant-derived cannabinoids, which hasjicinal cannabis research.

helped fuel consumer and industry interest in cannabis as .
medicine. The scientific literature shows that cannabinoilisthis paper, we set out to answer these research questions:

possess many pharmacological effects includingaméulsant, ,  \yhat does research into web-based user-generated text
neuroprotective, analgesic, anxiolytic, antidepressant and ,oyeal about the use of cannabis as medicine?

antipsychotic, ~ antioxidant,  anti-inflammatory,  and  \yhat does social media reveal about public perceptions of
immunomodulatory propertieg][ Medicinal cannabis is used 5.4 sentiments toward cannabis?

to treat chronic and cancer-related pain, depression, anxigty, ;o are consumers influenced by social media intinas
sleep disturbance, and neurological disorders such as ep”epsyregarding cannabis as medicine?
and multiple sclerosis3].

Introduction

Research along with increased consumer use of medici¥iethods

cannabis and other cannabis products has contributed to a _ . )
reassessment of the negative perception of cannabis, which f4S Paper is based on studies that were previously selected for

prevailed since its worldwide prohibition (eg, the US Feder/@§l Systematic scoping review of social media discourse on
Government's Marihuana Tax Act of 1934)] However, the cannabls as medicine. We searched for Enghsh hagtgﬂtud_les
acceptance and use of cannabis as medicine has run aheR{Qished between January 1974 and April 2022 and indexed

research evidence, and it has been difficult for consumer [Hwthe MEDLINE, Embase, Web of Science, and Scopus

to keep pace5j6]. The traditional requirements of drug triabf}latabases._The search terms included s_ocial media terms, or
ggrch engine terms and health- and medical-related terms. The

approvals, and postlicensure surveillance are either not appfi€@' X _ _
or not consistently applied to medicinal cannabnsequently, d€tails of the search terms are presentétlitimedia Appendix

there is a public health concern that evidence for the efficacy(Table S1). The studies were included if web-based
and safety of medicinal cannabis is not fully established fot'S€r-generated text was used as a data source for research into
range of clinical contexts7]. The need for more knowledgeth€ Use of cannabis for medicinal purposes or as a data source
about the efficacy, side effects, dosage, and use of Cannggﬂgqea_lth-relgted _studles vv_|th findings relateq to me_dlcmal
products has led to an interest in collecting information abd@napisiultimedia Appendix 1Table S2). The list of articles

medicinal cannabis use and effects from many aveiources, ncluded in this paper is presented ifuftimedia Appendix 2
an important one being social medsh [ [11-57]). A PRISMA (Preferred Reporting Items for Systdima

Reviews and Meta-Analyses) flowchart is showkigure 1
Social Media as a Data Source _ _ ,
_ ) ) The scoping review focused on the research rigor and research
Social media, health forum conversations, and web-basgdiivations of the papers, and a separate technical review
gueries provide a rich resource for understanding and StUdyﬂFSvided an overview of the techniques, limitations, and

health-related information. This web-based, useegaied text chgjlenges faced by these studigg|.[ This narrative review

can be used fo investigate self-reporting of a wide rangepksents a summary of the findings of those studies to draw
health-related conditions, communicable and noncomicable  ~onclusions about the social media portrayal of cannabis as

diseases, substance use (both legal and illegal), mental hggllRjicine, which predominantly speaks of its benefits, and to
issues, and the impact of policy on health outcorgls | observe the use and influence of social media on consumers’

This narrative reviewd] examines what social media researcherceptions of medicinal cannabis. The results are structured
on the use of cannabis as medicine revea'si p@/dscho'a”y around themes discovered in the findingS of the studies.
summary of the key findings of recent studies based on
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Figurel. The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) diagram.
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Results conversations containing mentions of the physical and mental
health benefits of cannabis consumption.

Overview In a corpus of cannabis-related tweets, it was found that health

A content analysis of the findings of the included studi@d medical discussions were the third most prevalent theme
revealed 2 major themes. One theme related to benefits (Bh@onbot conversations, where cannabis was recommended for
potential risks) of medicinal use of cannabis, which includégisparate range of conditions including candantpr fasciitis,
reports of physical and mental health benefits of cannabis &1@hn disease, sleep, pain, anxiety, depression, trauma, and
that cannabis is also seen as an important therapeutic for seR@péiraumatic stress disorder (PTSD)][

conditions including pain and terminal conditionsisas cancer. o rojated study mapped mentions of health effects and

There were also papers related to the use of cannabidiol (CB3hsequences in nonbot cannabis-related tweets to a medical
adverse events, and sentiments toward cannabisti@®emajor yicrionary and found that medical terms could be derived from

theme related to the use, influence, and quality of web-baggd conversations. These posts discussed mental health, pain,
information, and information pathways around cannabis. 514 stress in the immune system among other health effects

Use of Cannabisas Medicine [12.

Discussions on the benefits of cannabis as medicine welealth-related discussions were a repeating theme in
overwhelmingly prevalent, balanced in part by descriptions @bproximately 1.2 million cannabis-related American and
the risks of cannabis consumption for medical reasons. Canadian geotagged tweet$3][ and in a further 40,000

. . American tweetsl4]. The health-related theme also appeared
Cannabis-Related Studies in a qualitative analysis of 7000 tweets5) from highly
In this review, 21% (9/42) of the studies discussed genefguential Twitter users (users who were in the top 25th
cannabis-related conversations regarding subjects suchp&gentile for number of followers and influence, measured by
legislation, the cannabis industry, and consumption patternsi Klout score).

social media—related issues such as social bots (which are ¢ he heati ¢ )
automated accounts that manipulate social media discolf@ePing refers to the heating of cannabis concentrate and

[54]). They were included in this review, as they discover&@@SSing the vapor through a water pipe before inhalatign [
A study of 3540 dabbing-related tweets found trathdoenefits
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of dabbing to be the fifth most popular theme, with claims wfithdrawal symptoms including anxiety, insomnia, and pain
dabbing improving sleep, relieving anxiety, and assisting [i26].
problem-solving17]. The study also described extreme negati . . -

! : annabis as Complementary and Alternative Medicine
effects of dabbing such as adverse respiratory effects and I0Ss o ) ]
of consciousness. Edibles are cannabis-infused drinks or fd&#"e is increasing interest in complementary and alternative

edibles on Twitter found the facilitation of sleep as one of tHéssatisfaction with conventional therapies and the adverse
most frequently reported benefits of edibleg]] effects of allopathic medicines, and an aversion to the

_ ) ) omnipresence of the pharmaceutical indushj.[Studies in
An analysis 19] of web-based cannabis product reviews Ofjs section found that cannabis was mentioned as
YouTube found that videos often shared personal and posi@¢tnplementary medicine for a variety of health d¢tois such
experiences of using cannabis. These experiences inclugedaucoma, asthma, and bowel disease.
euphoria; improvements in physical and mental health such as ) )
relaxation, pain relief, and sleep quality; andéased stamina. A thematic analysis of glaucoma-related tweetsddbat where
A qualitative content analysis of over 40,000 cannabis-relae@mplementary therapy was discussed, 87% hightighteuse
tweets found that cannabis was characterized as being nftfcinedical cannabis as a treatment optidi].[A content
less harmful than conventional drugs for a variety of conditioA8alysis of asthma-related videos showed that ¢t common
such as sleep disorders, generalized anxiety, depression, g€ was complementary medicine, and cannabis was
cancer. Less than 1% of the tweets indicated any concern albegftioned as an option for asthma treatm2sit |

cannabis use, and 43% of them were anecdotes and persgR@halysis of tweets from the bowel disease community found

stories P0]. that medicinal cannabis was the fourth most frequently

Health-Related Studies mentioned term9] and that patients were actively engaged in
discussing the medical benefits of cannabis teialle common

Overview symptoms of bowel disease, specifically diarrhea, constipation,

Of the studies, 62% (26/42) were either concerned with hedgditd pain. Medicinal cannabis was the most frequemtitioned
problems and found descriptions of the benefits of cannaliisrapeutic, and overall, it was discussed positively.

(including CBD) or were primarily. _interested in the use cf.f)ata from crowdfunding campaigns on GoFundi9d vere
cannabis for a specific health condition. used to explore the reasons of patients with cancer for using
An examination of pregnancy- and cannabis-related postsca@mnabis as CAM30]. The study’s findings showed that CAM
Twitter found 3 major themes. These were how to safelgers were more likely to be in an advanced stage of cancer.
continue cannabis use during pregnancy and the postparfiigy found that the three main reasons for using CAM were
period and how to manage pregnancy-related symptoms s{ighas an adjunct to conventional cancer therapies for curative
as morning sickness, nausea, vomiting, headaches, pain, stégibtherapeutic purposes; (2) to alleviate botle@asymptoms

and fatigue 21]. and side effects of conventional therapies inclggiain, stress,
L . , and anxiety; and (3) dissatisfaction with other ic@ldreatment
S_elf—medlcatlon for. conditions such as PTSD, an>§|ety, sleg tions. There were a considerable proportion of CAM users
dlSOI’dE!’S, and pain was the_toplc in over a third _Of 9( 4.8%) who chose to forgo standard therapies, reporting that
cannabis-related Reddit posts in the Veterans subratii{ they were either too toxic for the body or that their cancer was

study of PTSD-related tweets found that 5% of them WeIS advanced. CBD was found to be among the top 10 most
cannabis-related and 90% of those posts were supportivecé%monly uséd alternative treatments

cannabis use for PTSR2J).

. o Cannabisfor Pain
An analysis of cancer-related queries in Google Trends from

2011 to 201834] found that the volume of cannabis-relatef@nnabis was reported as an effective pain management
cancer queries doubled during the study periodgtewduring 2ltérnative to opioidsJl]. In a collection of tweets from
the same time frame, the number of searches fodatd cancer individuals who self-identified as addicted to opioids, it was

therapies increased only marginally. The study used {figund that cannabis use featured in topics about taking illicit
BuzzSumo social media analyzer, which evaluatéalsoedia drugs in recovery from dependence and for pain management

users’ engagement with news stories, and found that 509434

high-impact news were anecdotes of patients with cancer cuss@mination of Facebook support group posts orhimbglexus

by cannabis. However, an analysis of 13 years of conversatipijgry identified alternative treatments as an emerging theme
from the Cancer Survivor Network found that cannabis Wasr pain management and that many posts promoted
primarily used for nause@9. cannabinoids as a safe and preferred alternatiapfoid-based
pain medication 33]. An analysis of pain-related tweets in

An analysis of 2 subreddits, one related to opioid use and k )
feland found cannabis to be the fourth most oaegikeyword

other related to opioid recovery, found that althouj _ .
cannabis-related posts were not common, they were twicd 38 However, although approximately 90% of cannablated

prevalent in recovery conversations versus use conversatiQ§gets were highly positive, they were mostly noapeal (they

Cannabis was also mentioned for the management of opig'iﬁ not report on the experience of an individual) and claimed
to be supported by medical research—designed to generate

awareness and offer advice on the benefits of cannabis.
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Cannabisasa Last Resort Therapeutic CBD products were oil and tinctures ahead of vapes, edibles,

Cannabis is featured in discussions regarding last-reg¥jf: and topicals. Vaping is the practice of inhaling cannabis
therapeutics, especially when a condition wasrtreat resistant Vapor from an electronic device64. An analysis of

or where no viable treatment options were available. Inv@ping-related —conversations found health discussions
thematic analysis of alternative medicine forum conversatiodecifically on vape-administered CBD as a treatment for
regarding cluster headaches and migraines, it was found RQVID-19 [41].

those affected by headaches pursued psychoactive substaggfalysis of CBD-related posts on Pinterest found that CBD
as a last-resort treatmen8S. Cannabis was frequently\yas touted for mental and physiological benefits including pain

mentioned for its potential to mitigate symptoms or to decreagfef, anti-inflammation, chronic disease treatment, and sleep
the incidence of migraine attacks. Some had used cannabigfgjrovement42.

other reasons but coincidentally found that it helped headaches. _

Others indicated that higher doses of cannabis can trigggther study examined CBD tweets and found that almost
headaches. There were mentions of the timing, mode of U¥f of the CBD tweets are marketing related, where CBD is
and dosage influencing the benefit or lack thereof of cannalsigimed to have therapeutic effects for pain, anxiety disorders,
The study found that cannabis-related conversations contaifié@p disorders, and stredsj|

more contradictory information than posts on other alternatiye stydy of CBD-related tweets compared its mentions in
medicines. marketing messages with those in personal messages and found

Autism spectrum disorder is a condition that has significanfj@t there was an alignment between the medical conditions
increased in prevalence in the last dec&86&§]. As with many mentioned in both categories. However, where autism was
other developmental disorders, there is considenattertainty discussed, they found that although marketing messages were
regarding its etiology, and there are many questions regarddqgitive in promoting CBD as a treatment, the dverassaging
appropriate treatment$s(]. An analysis of Google Trendsand sentiment In pe_rsonal posts was negative, with many
queries on the causes and treatments of autisrmapedisorder guestioning the effectiveness of CBD for autigi |

showed that cannabis was the second most-searched term aft@fidy of CBD-related crowdfunding campaigns revealed that
applied beh_aV|or a_naIyS|s and that cannabis-related seargh@fpaigners were looking for help to purchase C&ancer,
showed an increasing trerig]. seizure-inducing diseases and conditions, joinfrataimmatory

Attention-deficit/hyperactivity disorder (ADHD) is consideredliseases, mental health disorders, nervous system diseases, and
as a risk factor for cannabis use disorddrg2]. A study that autoimmune diseasesd).

analyzed web-based forum discussions about the effectagbiher study 46] examined CBD-related crowdfunding
cannabis on ADHD found that 63% of the posts Claimedcﬁmpaigns to understand how CBD is represented as
therapeutic effect by improving symptoms of inattention @qncer-related care and showed that CBD is usetidoapeutic
hyperactivity-impulsivity. However, that 20% of the postgng life-prolonging purposes and is presented as an effective
indicated that cannabis worsened ADHD symptoms and thafatment option. Patients with later-stage cancer were found
12% of the discussions indicated both therapeutic and adV%Séxclusively use CBD, incorporate it into alteivatreatment
effects. A further 5% of posts commented that cannabis haqué)ns for curative purposes, or extend life expectancy.

effect on ADHD symptoms3[7]. )
Adverse Effects of Cannabis

The Focuson CBD : : .

_ o . . _Although the studies revealed that discussions wely very
CBD is a cannabinoid derived from cannabis with a h'fbsitive toward cannabis as medicine, some of them noted
potential for medicinal usé5g|. One of the studies analyzed,qqative consequences of cannabis use, and 1 of the studies
search volumes for CBD on Google Trends and showed t]hal,seq on the detection of potential adverse &sffafocannabis
there was a substantial increase in CBD searches since Zgaﬁsumption 47. This US-based study showed a high
with a 6.4-million growth during April 201Bp|. CBD was the o, ejation between the side effects recorded on established
fourth most-searched alternative medicine compafttiother  enorting systems such as the Food and Drug Administration’s
health topics, products, or alternative medicines. A later Stuﬂéfverse Drug Reporting System (FAERS) and those found in
[39) assessed a random sample of 3000 Reddit posts for thedys¢h engine queries. These included common side effects of
of CBD for conditions where evidence-based thesagigrently 5pnyiety  depression-related symptoms, psychotic symptoms
exist. Of these, 376 were identified as personal testimonigg., 3¢ paranoia and hallucinations, coughing, and other
with 90% of them describing therapeutic effects from takir‘éﬁ/mptoms. The FAERS recorded more acute side effects of
CBD. Psychiatric conditions were most frequently mentionednnapis such as panic, hyperhidrosis, asthenia, and pyrexia,
in the posts, followed by orthopedic, sleep, neurologicglyereas Bing search logs detected more common side effects

gastroenterological, addiction, cardiological, dermatologig, ., 55 pain, headaches, and seizures, which neeereported
ophthalmologic, oral health, and sexual health conditions. . 1he FAERS. ' ’

An examination of Reddit posts related to percethedapeutic » gq,qy of approximately 100,000 edibility-related cannabis
effects and popular modes of CBD ug€][showed anxiety yeets found that the overall opinion toward edibles was

disorder and pain as the 2 main conditions bengfitom CBD, sitive, being perceived as a safe mode of cannabis use.

with mentions of treatment for inflammation, headaches, slégRqative tweets disclosed adverse effects that were largely
disorder, seizure disorders, nausea, and cana=mdht popular
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attributed to the unreliability of the content details on theusted care provider and shared experiences from other users
packaging of the edibles (ie, percentage of tettedoannabinol in or associated with the individual's personal network, which
or percentage of CBD) or the consumer’s lack of knowledgeluded social media messages and testimonials shared on the
concerning edibles (ie, effects around excess coption) [L8]. web [45].

A quantitative analysis of 400,000 Reddit discussions ab@ustudy on dabbing-related questions indicated that given the
smoking, vaping, edibles, dabbing, and butane hash latk of evidence-based information regarding safe dabbing
concentrate use found fewer adverse event mentions relategréstices, people share personal experiences to learn how to
new modes of use. The most frequently mentioned advedsd and how to avoid its potential risks such as respiratory
effects were anxiety-related, linked to smoking, edibles, aaffects and anxiety. Personal experiences of active drug users
butane hash oil, and “cough” mentions related to vaping asfdnew and emerging substances were found to be the only
dabbing #8]. A continuation of the study further analyzedource of information on alleged safe and effective use of these
dabbing-related questions and found that questions absuibstanceslf]. A mixed methods study of social media analysis
respiratory effects, anxiety, and vomiting were maj@nd a survey of young adult cannabis users from the United
components in a theme about health conced®. [An States found that cannabis marketing had an influence on their
examination of 116 dabbing-related YouTube videos, of whidecision-making. Approximately one-third of the participants
22% mentioned self-medication, found that only 21% of videbad viewed cannabis product reviews in the prior month, and
included some sort of warning around the potential for injurgedicinal cannabis users were much more likely to view
and negative side effect4q. cannabis product reviews for information compared with

A study of cannabis self-help—related forums found thg?nmedlcal usersipl.

individuals actively sought help for cannabis use and addictidrstudy of GoFundMe found that campaigners used anecdotal
issues, including negative symptoms and intoxication olaims of CBD efficacy to support their funding requests and
withdrawal issuesH0]. A study on the unwelcome consequences doing so seldom referenced evidence-based sources of
of excessive dabbing reported adverse respiratory effects aridrmation 46)].

Intense experiences such as IOS.S of quy control, vom|t|ng, aI'rr]1dese examples describe the use and influence of web-based
loss of consciousnes$?. Mapping Twitter conversations to.

) . S . information in the decision-making process. However,
a consumer-oriented medical dictionary found mentions 0 . . . .
) . . L Wc-f\b-based information quality was variable and not always
cannabis consumption health consequences, including impacts : S .
) : arl%ned with scientific evidenc&§].

on the respiratory system, stress to the immune system, a
gastrointestinal problem4&72). A study of the most shared news stories about carezments

. . described a story claiming that cannabis was a cancer cure that
Sentlm.entsAbou.t Canngbls . . had attracted 4.26 million social media engagements but that
Evaluations of social media sentiments toward cannabis andiis study was not based on any credible scientific evidence. In
products were performed in 19% (8/42) of studies, where thedhtrast, another article that the authors stated was accurate and
all found that social media posts were predominantly positit@at debunked the story attracted only 0.036 million

[15,18,20,23,29,34,44). engagement2f].

In total, 14% (6/42) of studies evaluated the impact of stat&tudy of glaucoma-related web-based posts reported that 2%
policy on cannabis-related tweet sentiments and volume. Thgfghe annotated tweets had misleading information, mostly

studies showed that more restrictive policies (where cannafiited to the medicinal use of cannabis for glauc@ia [
is either illegal or only legal for medical use) were associated

with increased negative sentiments and less volume of sofig| @ssessment of the content and quality of web-based

media posts compared with environments with less-restrictif&Prmation on cannabis and glaucoma from GoogiegBook,

policies where nonmedical use of cannabis is Ie%i'd Yo_uTube found t_he informatipn to be of varying quality
[13,17-19,23,51]. However, it is possible that an increase 2], with 35% of reviewed websites and more than half of
interest in cannabis for both medical and nonmedical use N4 Tube videos being presented by medical cannabis
resulted in legalization changes that reflect a communitp&danization affiliates and lacking any professional medical
sentimentsZ4). authorship.

The Use and | nfluence of Web-Based | nformation SO(_:iaI pots have been_ found to market unsubstantiat_eq_health
claims in other domains6f] and to spread low-credibility

Of the reviewed studies, 19% (8/42) examined the use;9frmation Bg]. In a corpus of cannabis-related tweets, 14.5%
web-based information, including social media, by consumejsihe posts were generated by bots, with health and medical
when making choices about cannabis. claims being the second most prevalent subjiit [

An information pathway describes the assimilatibimportant ) )

pieces of information in progressing along a path to reach{SCUSSION

decision p5]. Data obtained from crowdfunding campaigns .

were used to identify the information pathways for deciding foverview

use CBD for medical reasons. The major pathways wdrkis narrative review summarizes the findings of studies using
self-directed research followed by recommendations fromweb-based user-generated text as a data source to study the use
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of cannabis as medicine. This paper provides insights into demsumers should be aware that information on the web is
indications for which medicinal use of cannabis is occurridgrgely unregulated and that health professionals need to be
and the role of web-based user-generated text for consunmeogse proactive in obtaining and disseminating accurate
and for research purposes. information to help their clients reach informed decisions.

Indicationsfor Cannabis Use Social Media as a Data Source for Research

The studies found that cannabis was purported to help witfitee studies found web-based groups dedicated to discussions
range of health conditions including cancer, sleep disordesEboth cannabis use and health problems and found that users
chronic pain, opioid use disorder, headaches, asthma, bowektly felt very comfortable discussing their concerns. Studies
disease, anxiety, depression, trauma, and PTSD, among dila@e shown that engagement with web-based support enables
health issues. Cannabis was also described by some consuam®Bymous communication about stigmatized topics such as
as a boost to health, cited for its ability to help with relaxationental healthq6], sexual abuser[7], and intimate matter§ §),

and sleep, for enhancing stamina, and even td asgicreative giving people a safe space to seek support and knowledge and
activities and problem-solvinglf]. The motivations for share their concerns. People are drawn to social media and
pursuing cannabis as alternative or complementary medicomdine support groups to manage stigma, gather information,
described in the studies included failure of conventionaihd belong to a supportive and like-minded community. In the
treatments, their unwelcome side effects, and a desire to fatadies reviewed here, social media platforms provided
more natural solutions, often in a context of uncontrolled msearchers with insight into individuals’ intimately expressed
terminal disease and severe p&6,45,4€], or for addiction to struggles with health issues such as pain, addiction, and PTSD
prescribed or illicit drugs. This, coupled with the promotion @hnd the exploration of emerging drug-use practices such as
cannabis as natural and safe medicine, leads people to condliadding and the use of edibles.

that they have nothing to lose in trying cannabis. Despite the breadth of information that can be obtained from

Unclear or inaccurate labeling of cannabis products can leadacial media, researchers need to be aware of biases and
unexpected or adverse effects. Some studies ftnabtess than inaccuracies in this data source as well as in data processing
40% of CBD products were accurately labeled, while the restd analysis. The 2 main issues with data quality in social data
were either underlabeled or overlabeled or did not state #ve sparsity and “noise7§]. One of the major contributors to
presence of other ingredients such as the psychoactieése inthese papers were posts that promotedispeoducts,
tetrahydrocannabinobp,70]. health claims, or ideas—these came either from the placement
%‘ (?dvertising and promotional material by cannabis marketing

While cannabis is generally well tolerated, it has been repor . .
companies or from social bots.

to have a potential for negative effects, partidylamong older
adults and people with chronic disease, or owing to negatidentifying promotional posts and social bots should be one of

medication interactions/[l]. There were cohorts in the studythe first steps in refining user-generated data for research

such as pregnant women, who were long-term cannabis ugenrposes. Researchers need to be aware of the extensive
and were concerned to know the health impacts of its contingedsence of marketing companies and separate their posts from
use. This highlights that people who are susceptible gersonal discussions, especially if the research aims to explore
experiencing the ill effects of cannabis would benefit frompersonal experiences around a subject. Attention should also
accurate information and advice and monitoring by healtle placed on defining a representative sample of the population
providers. of interest. Research questions and goals, data collection, and
research methods must be defined with an understanding of the

Social Mediafor Consumers varied qualities of social media data sources.
These studies found that social media and the internet are used

by the public to seek and share information about the medicikAMitations of This Study

use of cannabis. It was found that both internet searches @uunl literature search was limited to peer-reviewed publications
the support of web-based communities had a strong influemteghe English language indexed in the MEDLINE, Scopus,
in deciding to use CBD. People trying new formulations ®eb of Science, and Embase databases. The chaatatiises
experimenting with new modes of use found advice from otheard keywords for the literature search could have impacted the
users rather than health professionals, and these sources mamer of studies selected for this review. We identified biases
often found on the web. Previous studies have found tlratthe data source and the analysis techniques of the studies
consumers more frequently use the internet as their first sourmduded in the review, which could affect the generalizability
of information and consider the collective wisdom found auf their results. Some of the data source biases are inherent to
social media as a credible and accessible source of informasioaial media, such as demographics of people gsitigl media
[72,73]. Other studies have indicated that the growth &nd limited access to the data determined by platform policies
web-based cannabis resources is often accompanied by a[la8k For example, Twitter's public application programming

of balanced information such as promotional articles, whiatiterface has historically only allowed access to 1% of tweets
purport to be scientific. These resources have been showimtine past, and the sampling techniques are un€ézer biases
contain misleading information regarding the medical effedtsat could have been accounted for by researchers were posts
of cannabis 14,75]. Therefore, despite the convenience arngimanating from bots and nonindividual accounts datection
support offered by social media and web-based forunasying to keyword choices3)], and validation of results by
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comparison with other data sources. Notwithstanding thekere is a need not only for practical advice but also for much
limitations, this study has provided a comprehensive picturecbdser scrutiny and regulation of the products they are
research in this field, highlighting areas to be considered joyrchasing, including accurate labeling of the levels of
consumers, researchers, health professionals, healhnabinoids, appropriate doses, and potential side effects.

organizations, and industry regulators. . e
g yreg Implications for Clinicians

Conclusions One of the points raised by the studies is the need to connect
This narrative review helps to elucidate the major themespatients with more credible and authoritative sources of
medicinal cannabis use and the use of social media iftiormation, including health practitioners. Other studies have
information exchange and research. Our analysis reveals shewn that cannabis is not a part of regular medical care, as
state of the current research and suggests future directiongpfonary health care providers are either unable to advise on
social media research into cannabis as medicine, particulanigdical cannabis or unwilling to prescribe 8], Even for

the need to identify appropriate data sourcedtolysobjectives. conditions where cannabis is prescribed, it is often only used

Implications for Health Organizations and Regulators ?;23 ?SdZJUBthNe treatment or after all regular interventions have

While formal information from health care providers and ) » , )
regulators should be the mainstay of evidence-hiafnation Research into health care practitioners’ attitudes toward

about new therapeutics, the increasing use of social media g}%iicinal cannabis h"’,‘S confi_rmed _that even when Fhey S“pPO”
Jgpe, they lack confidence in their knowledge of its benefits,

other web-based search queries for health advice has eme&%_ k S -
as another information source. However, information on t ich is tempered by concerns about its ri§ikg &nd legality

web is not subject to the rigorous standards to which officl&P)

bodies must adhere. This highlights an important challenge tpﬁh']ary providers need greater awareness of threrulinical
today’s health care industry faces— offering timely, easifjata and applicability of medicinal cannabis so that they can
accessible, factual, and practical cannabis information tl#ectively incorporate cannabis into their treatment plans and
engages consumers to the same degree as that obtained ff@ferly advise their patieni84). Currently, instead of learning
web-based forums of like-minded communities and soci@hout medicinal cannabis through structured trgipimgrams,
media. physicians are obtaining fragmented knowledge atanrabis

The fact that consumers obtain experience-based informafigh fellow physicians, medical journals, news nagand even

from fellow users about cannabis consumption indicates QM their own patientssg].
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