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The impact of cannabis on public health can be varied,
involving domains such as biology, psychology, cognitive
science, family, social development, and cultural structures,
both as a cause of negative outcomes as well as having
therapeutic potential. This section summmarizes the extant
scientific knowledge on the association between cannabis use
and health outcomes other than traffic safety.1

Respiratory Diseases (Other Than Cancer)

Similarities between the process of smoking cannabis and
tobacco raised concerns over the acute impact of cannabis
smoking on the development of diseases that have already
been associated with tobacco use, such as airway inflammation,
chronic bronchitis, or emphysema (Tashkin & Roth, 2019).

However, differences in the effects that inhaling tobacco and
cannabis may have on health have been noted. For instance,
while tobacco smoking produces acute bronchial constriction,
cannabis smoking causes acute bronchial dilation, depending
on the dose of THC (NASEM, 2017; WHO, 2016).

Overall, the association between respiratory symptoms and
regular smoking of cannabis remains unclear, largely due to
methodological research limitations (Tashkin & Roth, 2019;
WHO, 2016; Martinasek et al,, 2016; Hall & Lynskey, 2020; NASEM,
2017; Preteroti et al.,, 2023).
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Electronic Cigarette, or Vaping Product Use-Associated Lung Injury (EVALI)

It was suggested that when compared with smoking cannabis, vaping cannabis may
present fewer damaging effects on health. In 2019, however, researchers noted a surge in
cases observed among e-cigarette or vaping users who presented symptoms such as
dyspnea, cough, fever, constitutional symptoms, gastrointestinal upsetting, and
hemoptysis. Health experts termed this symptomatology Electronic cigarette, or Vaping
product use-Associated Lung Injury, or EVALI for short (Soto et al., 2023).

1 . . . . .
The impact of cannabis use on traffic safety outcomes are discussed in a separate Fact Sheet.
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Research on this issue has been challenged by difficulties with the identification of the
sources of THC (with informal sources associated with an elevated risk of EVALI) and
because different cannabis vaporization devices and products carry different levels of
health risk (MacCallum et al.,, 2023).

Although a clear understanding of EVALI is lacking, it is understood that it is linked with
the liguid used in the vaporization process (the e-liquid), which typically contains
ingredients such as psychoactive agents (e.g., nicotine, THC), solvents, and flavoring
compounds—all ingredients with potential health risks (e.g., toxic/chemical induced lung
injury) either alone or in combination. The addition of Vitamin E acetate (a thickening
agent for THC) to the e-liquid is a major contributor to the EVALI risk (Overbeek et al.,
2020).

Secondhand Smoke

There is concern that, as happens with tobacco, second-hand cannabis smoke may also
have a negative impact on individuals' respiratory health (GCoodwin et al., 2023; McKee et
al,, 2018). Concern is particularly high for children, where accidental exposures to
cannabis are increasing (Riggs & Thant, 2022). Unfortunately, research on the impact of
second-hand cannabis smoke on individuals’ health is lacking.

Cancer

Cannabinoids can have both anticancer as well as pro-tumorigenic effects. (The former is
addressed in the section on Therapeutic Use later in this fact sheet.)

Experimental research has found some evidence that, like cigarette smoking, cannabis
smoking could be associated with cancers of the lung and the upper aerodigestive tract
(head and neck) (de Groot et al,, 2018). Experimental research has also suggested an
association between cannabis use and the incidence of bladder cancer (NASEM, 2017).
Some studies suggested there is also an association between cannabis smoking and the
incidence of glioma (a type of brain tumor), and that marijuana use among HIV-infected
white men is associated with risk for developing Kaposi sarcoma (a form of skin cancer).
However, the evidence for these associations is weak, as these studies present important
methodological limitations, such as difficulties in getting a proper population for making
comparisons (WHO, 2016), failing to clearly account for participants’ exposure to
cannabis, and/or failing to control for tobacco use and other confounding factors (Hall &
MacPhee, 2002; de Groot et al,, 2018; Ghasemiesfe et al., 2019; NASEM, 2017; Chandy et al,,
2024). As a result, most epidemiological studies have failed to clearly demonstrate a
causality or even an association between cannabis use and these forms of cancer (WHO,
2016; Ghasemiesfe et al., 2019; de Groot et al,, 2018; Thandra et al., 2021; NASEM, 2017;
Mehrnoush et al.,, 2022; Thomson et al., 2023).
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The stronger (but nevertheless weak) evidence for an association between cannabis use
and a form of cancer involves testicular germ cell tumor (TGCT), particularly among
individuals with more than 10 years of marijuana use (Gurney et al., 2015). Unlike research
on other forms of cancer associated with cannabis, research on the association between
cannabis use and TGCT is not subject to confounding by tobacco smoking (Ghasemiesfe
et al., 2019).

Children and the Accidental Ingestion of Cannabis

TThe increasing availability, diversity, and potency of cannabis products has elevated the
drug’s potential for accidental injuries and death. Indeed, children’s accidental exposure
to cannabis has increased (Riggs & Thant, 2022). Although when ingested by young
children, cannabis can result in respiratory failure and coma (NASEM, 2017),
hospitalizations of children after cannabis ingestion are typically brief and not fatal
(Riggs & Thant, 2022).

Cardiovascular Diseases

Tachycardia (Elevated Heart Rate)

Laboratory-based studies have indicated that cannabis use (THC) can produce rapid
changes in cardiovascular function, as well as changes in vascular contractility
particularly among heavy daily cannabis users, but the effects are generally mild and not
life-threatening (Pabon et al., 2022).

Although laboratory analyses have found evidence suggesting that cannabis may have a
negative impact on the cardiovascular system, prospective clinical data has not
confirmed this concern (Ghosh and Naderi, 2019).

Myocardial Infarction

Early research suggested that harmful cardiovascular effects occurred only in people
with pre-existing heart disease (NASEM, 2017), but more recent research focusing on
case studies showed that acute exposure to cannabis, even by young healthy people,
may lead to myocardial infarction, stroke, and other severe cardiovascular events
(Weresa et al,, 2022; Hall & Lynskey, 2020).

Despite these case studies, reports based on large national databases as well as cohort-
based studies show conflicting results largely due to methodological limitations,
reiterating the need for clarifying research (Theerasuwipakorn et al., 2023).
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Secondhand Smoke and Cardiovascular Disease

Laboratory studies have suggested that like secondhand tobacco use, secondhand
cannabis smoke may have an impact on vascular endothelial function (WHO, 2016).
However, despite this biological plausibility, epidemiologic evidence remains unclear
(Middlekauff et al., 2022).

Stroke

Also unclear is the association between cannabis use and the incidence of stroke, with
research differing on determinant factors, with some research indicating that stroke
tends to occur among chronic cannabis users or among cannabis users who also
smoked tobacco. On the other hand, some research even suggests that cannabinoids
may trigger a neuroprotective effect against stroke, a suggestion that has been debated
and needs evaluation (WHO, 2016; Ochoa, 2021; Pérez-Neri et al., 2023; NASEM, 2017).

Mental Health

The association between cannabis use and mental health outcomes is difficult to assess,
for it is usually mediated by associations with other substance use disorders (Blanco et
al,, 2016), as well as factors such as genetic risk and/or childhood abuse (WHO, 2016).
Because of these difficulties, the direction of these associations is often unclear, with
opposite causal directions being possible (i.e., having a major depressive disorder
increasing the risk of cannabis initiation, and vice versa) (Borodovsky & Budney, 2018;
NASEM, 2017).

Although research on the direction of these associations is often equivocal, cannabis use
has been more often associated with an increase, rather than a decrease, in negative
outcomes (Borodovsky & Budney, 2018). Early onset and frequent use of cannabis has
been associated with a variety of mental health problems, including depression,
psychosis, mood disorders, anxiety disorders, post-traumatic stress disorder (PTSD),
schizophrenia, and personality disorders (NASEM, 2017; Hasin & Walsh, 2020).

Suicide Risks

There is moderate evidence of an association between cannabis use and an increased
incidence of suicide ideation, attempts, and completion; with this association being
stronger among heavier users (NASEM, 2017; Denissoff et al., 2022; Shamabadi et al.,
2023). However, the existing evidence is not yet rigorous enough to allow firm
conclusions regarding causality (Denissoff et al., 2022).
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Cognitive Performance

There is moderate evidence of an association between acute cannabis use and the
impairment in the cognitive domains of learning, memory, and attention (NASEM, 2017).
The most consistent cognitive impairment observed during acute cannabis intoxication
was a decrease in performance on verbal recall tasks (Zhornitsky et al., 2021).

Regarding the chronic effects of cannabis on verbal episodic memory, research has
examined the possibility that abstinence could lead to a complete recovery of verbal
recall performance, but the evidence is mixed (McCartney et al,, 2021, Zhornitsky et al,,
2021; Figueiredo et al., 2020; Krzyzanowski & Purdon, 2020; Lovell et al., 2020; Platt et al.,
2019; Scott et al., 2018; Dellazizzo et al., 2022)

Injuries (Other Than Caused by Motor Vehicle Crashes)

Overall, injuries due to cannabis use are rare, but can occur when cannabis is used alone
or with other substances, with the latter concern particularly high as a factor in motor
vehicle crashes (which are examined in a separate fact sheet) (Rao et al., 2018).

There has been an increase in accidental poisoning caused by cannabis ingestion,
particularly among children, which was likely caused by an increase in the availability,
access, and use of cannabis (Walker et al., 2023; NASEM, 2017; Allaf et al., 2023).

Allergies

It has been postulated that allergic reactions to cannabis use can result in symptoms
such as rhinitis, conjunctivitis, asthma, or cutaneous reactions (Skypala et al., 2022).
However, research on this topic is still in its infancy (Toscano et al., 2023).

Cannabis Hyperemesis Syndrome (Severe Abdominal Pain
and Cyclical Vomiting)

First reported in 2004, cannabis hyperemesis syndrome (CHS) is a form of disorder
characterized by stretches of episodic nausea and vomiting associated with cannabis
intake (Perisetti et al,, 2020). Only a small number of deaths have been attributed to this
syndrome (Hall & Lynskey, 2020). Research on this issue is also lacking.

Prenatal, Perinatal, and Postnatal Exposure to Cannabis

Although there is no evidence of an association between cannabis use during pregnancy
and pregnancy complications for the mother, there is evidence that maternal cannabis
smoking is associated with a dose-dependent decrease in neo-natal outcomes,
including fetal growth, and respiratory and neurologic infections (NASEM, 2017);
(Marchand et al., 2022).
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The association between maternal cannabis smoking and later outcomes in the
offspring is less clear (NASEM, 2017). Recent research has suggested that prenatal
exposure to cannabis may interfere with normal development and maturation of the
brain, which could cause children who have been exposed to cannabis in utero to show
impaired attention, learning, and memory, as well as impulsivity and behavioral
problems (Riggs & Thant, 2022; Brown et al., 2021). However, the association between
these negative outcomes and maternal use of cannabis has not been clearly
demonstrated yet (Shorey-Kendrick et al.,, 2023).

Oral Health (Periodontitis)

Research has reported an association between cannabis use and periodontal disease,
which was higher among frequent cannabis smokers and was dose dependent. This
association can occur independently of the use of tobacco, although a synergic effect
may be observed among individuals who use both drugs (Chisini et al., 2019; Mayol et al.,
2021; Scott et al.,, 2022).

Kidney functions

Research has started to examine whether cannabis use could affect acute as well as
chronic kidney disease, but no significant association between cannabis use and acute
kidney diseases has been demonstrated yet (Potukuchi et al,, 2023; Rein et al., 2023).

Cannabis and Male Sexual Behavior

The literature related to the effects of cannabis on male sexual behavior is scarce. Several
studies either did not find any effects of cannabis or reported contradictory results
(Mondino et al., 2019; Rodriguez-Manzo & Canseco-Alba, 2023), with the direction of the
effect cannabis may have on male sexual activity being unclear and dose-dependent.
Low, acute doses of cannabis can enhance human sexual functioning in some men,
while large doses can produce negative effects (for example, lack of interest in sexual
activity, erectile dysfunction, and inhibited orgasm) thereby affecting sexual motivation
in other subjects (Mondino et al,, 2019; Rodriguez-Manzo & Canseco-Alba, 2023).

Cannabis and COVID-19 Outcomes

A recent review of the scarce literature on the impact the use of cannabis may have had
on COVID-19 outcomes reported that although the use of cannabis did not impact mild
COVID-19 symptoms, individuals who used cannabis experienced more COVID-19-related
hospitalizations. However, the validity of these conclusions is questionable, for they were
based on a very limited number of studies, which makes causality difficult to assess
(Bonnet et al., 2023).
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Therapeutic Use of Cannabis

A number of medical conditions and associated symptoms have been approved by state
legislatures as qualifying conditions for medicinal cannabis use, in particular, for relief of
the symptoms of cancer, glaucoma, human immunodeficiency virus/acquired
immunodeficiency syndrome, and multiple sclerosis (Bridgeman & Abazia, 2017). The
Food and Drug Administration (FDA) has approved one plant-based marijuana and two
medications made from synthetic chemicals that mimic the actions and effects of THC.

Pain Relief

The most frequently reported use of medical marijuana is for pain relief (Maddison et al,,
2022); however, the evidence for the effectiveness of cannabis to relieve pain is unclear.
Some research shows cannabinoids having no effect on acute pain or cancer pain while
increasing the risks of non-serious adverse events (Barakji et al.,, 2023; Bialas et al., 2022),
and other studies support the potential of cannabinoids to induce analgesia (Soliman et
al., 2021), which may be associated with certain dosage forms and routes of
administration (Klein & Clark, 2022).

Despite the lack of definitive scientific evidence, cannabinoids are already regularly used
for the treatment of pain in diseases and conditions for which no other therapy options
are effective or are not well tolerated (Hidding et al., 2023). However, even in these cases,
it has been pointed out that the therapeutic use of cannabis should still be conducted
with caution, as THC may cause significant negative side effects (Eeswara et al., 2023).

Nausea and Vomiting

There is substantial evidence that oral cannabinoids can be used in the treatment of
chemotherapy-induced nausea and vomiting (NASEM, 2017).

Pregnant women are increasingly treating nausea symptoms with whole cannabis
(cannabis in its original or biodiverse form) or CBD alone (Volkow et al., 2019). However,
the specific impact of fetal CBD exposure on these negative outcomes is unclear and as
indicated, cannabis exposure may be associated with adverse embryonic development
and postnatal outcomes (Brown et al., 2021; Swenson et al., 2023; Sandini et al., 2023).

Clinical Antitumor Effects of Cannabinoids

Some evidence to supports the possibility that cannabinoids can be an effective
treatment for cancers, although there is insufficient data to support this claim (Hanganu
et al,, 2022; Guggisberg et al., 2022; NASEM, 2017). Although the clinical approval of
cannabinoids is largely restricted to palliative uses in various diseases, research has

© 2024 AAA Foundation for Traffic Safety



PUBLIC HEALTH IMPACTS | CANNABIS FACT SHEET

recently suggested that cannabinoids may have an anti-tumor effect (Velasco et al., 2016;
Aziz et al., 2023; Silva-Reis et al,, 2023; Buchtova et al., 2023; Erukainure et al., 2023;
Akinloye et al., 2023). Current research is searching for cannabis-based compounds that
effectively induce cancer cell death (e.g. (Blal et al,, 2023; Dada et al., 2023; Freire et al.,
2023), as well as for mechanisms for the effective delivery of cannabinoid-based
medicines against cancer (Kaur et al,, 2023; Freire et al., 2023; Buchtova et al.,, 2023).

Despite cannabinoids having the potential for anti-cancer treatments, research has also
reported that under certain conditions, cannabinoid treatment may stimulate cancer
cell proliferation (Velasco et al., 2016), and that cannabidiol and cannabis extracts may
counteract the anticancer effects of widely used standard-of-care drugs (Buchtova et al,,
2023; Ramer et al., 2022). Thus, there is a need for studies on the association between
cannabis and cancer-related outcomes to balance any anticancer properties of cannabis
against pro-tumorigenic effects (Hanganu et al., 2022; Guggisberg et al., 2022).

Glaucoma

Cannabis has also been suggested for the treatment of glaucoma due to the potential
for cannabis to alleviate intraocular pressure and have neuroprotective effects (Jarvinen
et al., 2002). However, the beneficial effects of cannabis to treat glaucoma tend to be
short-timed and can be offset by ophthalmic side effects (NASEM, 2017, Wang & Danesh-
Meyer, 2021;Passani et al., 2020).

Sleep Disorders

It has been posited that the use of CBD has the potential to benefit individuals
experiencing sleep disorders, increasing sleep quality (Gendy et al., 2023; Maddison et al,,
2022), particularly for those using edible and CBD-dominant products (Bidwell et al,,
2023). The evidence, however, is weak and contradictory, largely due to methodological
problems (NASEM, 2017; Maddison et al., 2022; Amaral et al., 2023; Luchowska et al., 2023).

Cannabis as a Tool to Slow Down Cognitive Aspects of the Aging Process

Research conducted in animal models indicates that using low doses of THC has shown
some promising results to slow psychological aging, but these early findings are highly
inconclusive (Zamberletti & Rubino, 2022).

The potential benefits of using CBD for improving the behavioral and psychological
symptoms of dementia have generated increasing interest among researchers (NASEM,
2017). The available evidence, however, is inconclusive (Leszko, 2023; Trojan et al., 2023).
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Cannabis as a Harm Reduction Strategy for People who Use Other Drugs

It has been suggested that cannabis could be used to reduce harm from some
prescription drugs and/or substances, including alcohol, tobacco, and opioids (Lo et al.,
2023; Charoenporn et al.,, 2023).

CBD has been suggested as a mechanism to reduce opioid consumption following a
traumatic injury (Klein & Clark, 2022), and there is some evidence to support the use of
CBD to treat opioid use disorder (Reddon et al., 2023), in particular for reducing drug-
induced craving and anxiety (Lo et al., 2023; Schneider-Smith et al,, 2020). However, the
evidence is weak, and the research on this possibility is lacking, largely due to legal and
methodological limitations (Klein & Clark, 2022; Lo et al,, 2023). The evidence for using
CBD in treating cocaine use disorders, and/or polydrug use disorders is even less clear
than what has been shown for opioid use disorders (Lo et al., 2023).

Cannabis and COVID-19

Research on the COVID-19 pandemic showed that the SARS-CoV-2 virus can cause
excessive immune response and trigger an inflammatory cascade in the body. Because
cannabinoids have been found to regulate on these processes, researchers have been
interested in whether cannabis could play a role in the treatment of COVID-19 (Preteroti
et al., 2023). Research on this topic was scarce, and fraught by methodological problems
(Janecki et al., 2022).

Cannabis and the Easing of Respiratory Symptoms
Cannabis smoking causes acute bronchial dilation, depending on the dose of THC. Such
effect suggests the possibility that for those in need of bronchial dilation, there may be

short-term respiratory benefits associated with cannabis use (NASEM, 2017; WHO, 2016).

References

Akinloye D.l,, Metibemu D.S,, Shittu M.T,, Lawal M.A,, Olatunji F.O., Oyediran M.A, &
Akinloye O.A. (2023). Cannabis sativa demonstrates anti-hepatocellular carcinoma
potentials in animal model: in silico and in vivo studies of the involvement of Akt.
Journal of Cannabis Research, 5, 27. https://doi.org/10.1186/s42238-023-00190-z

Allaf S, Lim J.S., Buckley N.A,, & Cairns R. (2023). The impact of cannabis legalization and
decriminalization on acute poisoning: A systematic review. Addiction 118(2), 2252-2274.
https://doi.org/10.1111/add.16280

© 2024 AAA Foundation for Traffic Safety



PUBLIC HEALTH IMPACTS | CANNABIS FACT SHEET

Amaral C,, Carvalho C, Scaranelo A,, Chapman K, Chatkin J., & Ferreira |. (2023). Cannabis
and sleep disorders: not ready for prime time? A qualitative scoping review. Journal of
Clinical Sleep Medicine, 19(5), 975-990. https://doi.org/10.5664/jcsm.10428

Arkell T.R., McCartney D., & McGregor I.S. (2021). Medical cannabis and driving. Australian
journal of general practice, 50(6), 357-362. https://doi.org/10.31128/AJGP-02-21-5840

Arkell T. R, Vinckenbosch F., Kevin R.C., Theunissen E.L., McGregor |.S., & Ramaekers J.G.
(2020). Effect of Cannabidiol and A9-Tetrahydrocannabinol on Driving Performance: A
Randomized Clinical Trial. JAMA, 324(21), 2177-2186.
https://doi.org/10.1001/jama.2020.21218

Aziz A-i,, Nguyen L.C,, Oumeslakht L., Bensussan A., & Ben Mkaddem S. (2023).
Cannabinoids as immune system modulators: Cannabidiol potential therapeutic
approaches and limitations. Cannabis and Cannabinoid Research, 8(2), 254-269.
https://doi.org/10.1089/can.2022.0133

Barakji J., Korang S.K, Feinberg J., Maagaard M., Mathiesen O,, Gluud C,, & Jakobsen J.C.
(2023). Cannabinoids versus placebo for pain: A systematic review with meta-analysis
and Trial Sequential Analysis. Plos one, 18, e0267420.
ttps://doi.org/10.1371/journal.pone.0267420

Bialas P., Fitzcharles M.A, Klose P., & Hauser W. (2022). Long-term observational studies
with cannabis-based medicines for chronic non-cancer pain: A systematic review and
meta-analysis of effectiveness and safety. European Journal of Pain, 26(6), 1221-1233.
https://doi.org/10.1002/ejp.1957

Bidwell L., Sznitman S., Martin-Willett R,, & Hitchcock L. (2023). Daily associations with
cannabis use and sleep quality in anxious cannabis users. Behavioral Sleep Medicine,
22(2), 1-18. https://doi.org/10.1080/15402002.2023.2217969

Blal K., Besser E., Procaccia S., Schwob O., Lerenthal VY., Abu Tair J., Meiri D., & Benny O.
(2023). The Effect of Cannabis Plant Extracts on Head and Neck Squamous Cell
Carcinoma and the Quest for Cannabis-Based Personalized Therapy. Cancers, 15(2),
497. https://doi.org/10.3390/cancers15020497

Blanco C,, Hasin D.S., Wall MM, Flérez-Salamanca L., Hoertel N, Wang S., Kerridge B.T., &
Olfson M. (2016). Cannabis use and risk of psychiatric disorders: prospective evidence
from a US national longitudinal study. JAMA psychiatry, 73(4), 388-395.
https://doi.org/10.1001/jamapsychiatry.2015.3229

Bonnet U., Specka M., Roser P., & Scherbaum N. (2023). Cannabis use, abuse and

dependence during the COVID-19 pandemic: a scoping review. Journal of Neural
Transmission, 130, 7-18. https://doi.org/10.1007/s00702-022-02564-8

10

© 2024 AAA Foundation for Traffic Safety



PUBLIC HEALTH IMPACTS | CANNABIS FACT SHEET

Bonnet U., Specka M., Roser P., & Scherbaum N. (2023). Cannabis use, abuse and
dependence during the COVID-19 pandemic: a scoping review. Journal of Neural
Transmission, 130, 7-18. https://doi.org/10.1007/s00702-022-02564-8

Borodovsky J.T., & Budney A.J. (2018). Cannabis regulatory science: Risk—benefit
considerations for mental disorders. International Review of Psychiatry, 30(3), 183-202.
https://doi.org/10.1080/09540261.2018.1454406

Bridgeman M.B,, & Abazia D.T. (2017). Medicinal cannabis: history, pharmacology, and
implications for the acute care setting. Pharmacy and therapeutics, 42(3), 180-188.
https://pmc.ncbi.nlm.nih.gov/articles/PMC5312634/

Brown J.D., Rivera Rivera K.J,, Hernandez L.Y.C,, Doenges M.R,, Auchey |, Pham T, &
Goodin AJ. (2021). Natural and synthetic cannabinoids: pharmacology, uses, adverse
drug events, and drug interactions. The Journal of Clinical Pharmacology, 61(S2), S37-
S52. https://doi.org/10.1002/jcph.1871

Buchtova T., Beresova L., Chroma K., Pluhacek T., Beres T., Kaczorova D., Tarkowski P.,
Bartek J., & Mistrik M. (2023). Cannabis-derived products antagonize platinum drugs
by altered cellular transport. Biomedicine & Pharmacotherapy, 163, 114801.
https://doi.org/10.1016/j.biopha.2023.114801

Chandy M., Nishiga M., Wei T-T., Hamburg N.M,, Nadeau K., & Wu J.C. (2024). Adverse
impact of cannabis on human health. Annual review of medicine, 75, 353-367.
https://doi.org/10.1146/annurev-med-052422-020627

Charoenporn V., Charernboon T., & Mackie C.J. (2023). Medical cannabis as a substitute for
prescription agents: a systematic review and meta-analysis. Journal of Substance Use,
28(4), 522-534. https://doi.org/10.1080/14659891.2022.2070870

Chesney E., Oliver D., & McGuire P. (2022). Cannabidiol (CBD) as a novel treatment in the
early phases of psychosis. Psychopharmacology, 239(5), 1179-1190.
https://doi.org/10.1007/s00213-021-05905-9

Chisini L.A., Cademartori M.G., Francia A., Mederos M., Grazioli G., Conde M.C,, & Correa
M.B. (2019). Is the use of Cannabis associated with periodontitis? A systematic review
and meta-analysis. Journal of Periodontal Research, 54(4), 311-317.
https://doi.org/10.1111/jre. 12639

Dada S,, Ellis S.L., Wood C,, Nohara L.L., Dreier C., Garcia N.H., Saranchova |, Munro L.,
Pfeifer C.G,, Eyford B.A,, Kari S., Garrovillas E., Caspani G, Haddad E.A, Gray P.W,,
Morova T, Lack N.A, Andersen R.J.,, Tooelker L., & Jefferies W.A. (2023). Specific
cannabinoids revive adaptive immunity by reversing immune evasion mechanisms in
metastatic tumours. Frontiers in Immunology, 13, 982082.
https://doi.org/10.3389/fimmu.2022.982082

11

© 2024 AAA Foundation for Traffic Safety



PUBLIC HEALTH IMPACTS | CANNABIS FACT SHEET

de Groot P.M.,, Wu C.C,, Carter B.W., & Munden R.F. (2018). The epidemiology of lung
cancer. Translational lung cancer research, 7(3), 220.
https://doi.org/10.21037/tlcr.2018.05.06

Denissoff A, Levola J,, Niemela S., & Mustonen A. (2022). Cannabis and Intentional Self-
injury: a Narrative Review. Current Addiction Reports, 9, 598-607.
https://doi.org/10.1007/s40429-022-00453-4

Eeswara A, Pacheco-Spiewak A, Jergova S., & Sagen J. (2023). Combined non-
psychoactive Cannabis components cannabidiol and B-caryophyllene reduce chronic
pain via CBl1 interaction in a rat spinal cord injury model. PLoS one, 18(3), e0282920.
https://doi.org/10.1371/journal.pone.0282920

Erukainure O.L., Oyenihi O.R., Amaku J.F., Chukwuma C.I, Nde A.L, Salau V.F., & Matsabisa
M.G. (2023). Cannabis sativa L. modulates altered metabolic pathways involved in key
metabolisms in human breast cancer (MCF-7) cells: A metabolomics study. Heliyon,
9(5), €16156. https://doi.org/10.1016/j.heliyon.2023.e16156

Figueiredo P.R,, Tolomeo S, Steele J.D., & Baldacchino A. (2020). Neurocognitive
conseqguences of chronic cannabis use: a systematic review and meta-analysis.
Neuroscience & Biobehavioral Reviews, 108, 358-369.
https://doi.org/10.1016/j.neubiorev.2019.10.014

Freire N.F., Feuser P.E., Ambel E.M.T., Cordani M., De Pieri E., Machado-de-Avila RA.,
Zielinski A.A,, Sayer C., de Araujo P.H.H., Diez G.V,, Cabral-Albuquerque E.C,, & Fialho
R.L.L. (2023). Preparation and characterization of full-spectrum cannabis extract
loaded poly (thioether-ester) nanoparticles: In vitro evaluation of their antitumoral
efficacy. Colloids and Surfaces A: Physicochemical and Engineering Aspects, 658,
130676. https://doi.org/10.1016/j.colsurfa.2022.130676

Gendy M.N,, Frey B.N., Van Ameringen M., Kuhathasan N., & MacKillop J. (2023).
Cannabidiol as a candidate pharmacotherapy for sleep disturbance in alcohol use
disorder. Alcohol and Alcoholism, 58(4), 337-345. https://doi.org/10.1093/alcalc/agad031

Ghasemiesfe M., Barrow B,, Leonard S., Keyhani S., & Korenstein D. (2019). Association
between marijuana use and risk of cancer: a systematic review and meta-analysis.
JAMA Network Open, 2(11), e1916318.
https://doi.org/10.1001/jamanetworkopen.2019.16318

Ghosh M., & Naderi S. (2019). Cannabis and cardiovascular disease. Current
atherosclerosis reports, 21(6), 21. https://doi.org/10.1007/s11883-019-0783-9

Goodwin R.D., Wyka K., Luo M., Weinberger A.H., & Kattan M. (2023). Cannabis legalization

and childhood asthma in the United States: An ecologic analysis. Preventive medicine,
170, 107414. https://doi.org/10.1016/j.ypmed.2022.107414

12

© 2024 AAA Foundation for Traffic Safety



PUBLIC HEALTH IMPACTS | CANNABIS FACT SHEET

Guggisberg J., Schumacher M., Gilmore G,, & Zylla D.M. (2022). Cannabis as an anticancer
agent: A review of clinical data and assessment of case reports. Cannabis and
Cannabinoid Research, 7(1), 24-33. https://doi.org/10.1089/can.2021.0045

Gurney J,, Shaw C, Stanley 1., Signal V., & Sarfati D. (2015). Cannabis exposure and risk of
testicular cancer: a systematic review and meta-analysis. BMC cancer, 15, 897.
https://doi.org/10.1186/s12885-015-1905-6

Hall W., & Lynskey M. (2020). Assessing the public health impacts of legalizing
recreational cannabis use: the US experience. World Psychiatry, 19(2), 179-186.
https://doi.org/10.1002/wps.20735

Hall W., & MacPhee D. (2002). Cannabis use and cancer. Addiction, 97(3), 243-247.
https://doi.org/10.1046/j.1360-0443.2002.00003.x

Hanganu B, Lazar D.E., Manoilescu |.S., Mocanu V., Butcovan D., Buhas C.L., Szalontay A.S,,
& loan B.G. (2022). Controversial Link between Cannabis and Anticancer Treatments—
Where Are We and Where Are We Going? A Systematic Review of the Literature.
Cancers, 14(16), 4057. http://doi.org/10.3390/cancers14164057

Hasin D., & Walsh C. (2020). Cannabis use, cannabis use disorder, & comorbid psychiatric
illness: A narrative review. Journal of Clinical Medicine, 10(1), 15.
https://doi.org/10.3390/jcm10010015

Hidding U.,, Mainka T., & Buhmann C. (2023). Therapeutic use of medical Cannabis in
neurological diseases: a clinical update. Journal of Neural Transmission, 131(2), 117-126.
https://doi.org/10.1007/s00702-023-02719-1

Janecki M., Graczyk M., Lewandowska A A, & Pawlak t. (2022). Anti-inflammatory and
antiviral effects of cannabinoids in inhibiting and preventing SARS-CoV-2 infection.
International journal of molecular sciences, 23(8), 4170.
https://doi.org/10.3390/ijms23084170

Jarvinen T,, Pate D.W,, & Laine K. (2002). Cannabinoids in the treatment of glaucoma.
Pharmacology & therapeutics, 95(2), 203-220. https://doi.org/10.1016/s0163-
7258(02)00259-0

Kaur S., Nathani A, & Singh M. (2023). Exosomal delivery of cannabinoids against cancer.
Cancer Letters, 566, 216243. https://doi.org/10.1016/j.canlet.2023.216243

Klein T.A, & Clark C.S. (2022). Therapeutic use of cannabis in the US. The Nurse
Practitioner, 47(12), 16-25. https://doi.org/10.1097/01.NPR.0000884880.81603.c5

13

© 2024 AAA Foundation for Traffic Safety



PUBLIC HEALTH IMPACTS | CANNABIS FACT SHEET

Krzyzanowski D.J., & Purdon S.E. (2020). Duration of abstinence from cannabis is
positively associated with verbal learning performance: A systematic review and meta-
analysis. Neuropsychology, 34(3), 359-372. https://doi.org/10.1037/neu0000615

Leszko M. (2023). Chapter 11 - Use of cannabidiol oil by caregivers: A focus on Alzheimer's
disease. In Preedy V.R,, Patel V.B., & Martin C.R. (Eds.), Medicinal Usage of Cannabis and
Cannabinoids (129-134). Elsevier. https://doi.org/10.1016/B978-0-323-90036-2.00045-4

Lo LA, MacCallum C.A,, Nanson K, Koehn M., Mitchell |, Milloy M-J., Walsh Z., & Fehr F.
(2023). Cannabidiol as a harm reduction strategy for people who use drugs: a rapid
review. The Canadian Journal of Psychiatry, 68(8), 557-571.
https://doi.org/10.1177/07067437231183525

Lovell M.E., Akhurst J., Padgett C,, Garry M.l, & Matthews A. (2020). Cognitive outcomes
associated with long-term, regular, recreational cannabis use in adults: A meta-
analysis. Experimental and Clinical Psychopharmacology, 28(4), 471-494.
https://doi.org/10.1037/pha0000326

Luchowska A., Sroczyriska M., & Zaczek A. (2023). Cannabis and Sleep: A Systematic
Review of the Effects of Cannabinoids on Sleep Disorders. Journal of Education, Health
and Sport, 13(3), 24-30. https://doi.org/10.12775/JEHS.2023.13.03.003

MacCallum C.A, Lo LA, Pistawka C.A, Christiansen A., & Boivin M. (2023). Cannabis
vaporisation: Understanding products, devices and risks. Drug and alcohol review,
43(3), 732-745. https://doi.org/10.1111/dar.13800

Maddison K.J., Kosky C., & Walsh J.H. (2022). Is there a place for medicinal cannabis in
treating patients with sleep disorders? What we know so far. Nature and Science of
Sleep, 14, 957-968. https://doi.org/10.2147/nss.s340949

Marchand G., Masoud AT, Govindan M., Ware K, King A, Ruther S,, Brazil G., Ulibarri H.,
Parise J., & Arroyo A. (2022). Birth outcomes of neonates exposed to marijuana in utero:
A systematic review and meta-analysis. JAMA Network Open,5(1), e2145653.
https://doi.org/10.1001/jamanetworkopen.2021.45653

Marchand G., Masoud AT, Govindan M., Ware K, King A,, Ruther S,, Brazil G., Ulibarri H.,
Parise J.,, & Arroyo A. (2022). Birth outcomes of neonates exposed to marijuana in utero:
A systematic review and meta-analysis. JAMA Network Open,5(1), e2145653.
https://doi.org/10.1001/jamanetworkopen.2021.45653

Mayol M., Andrade E., Rivoir S.P., Rossy L. A.B., & Rosing C.K. (2021). Periodontal status in

cannabis smokers. A systematic review. Journal of the International Academy of
Periodontology, 23(2), 150-166.

14

© 2024 AAA Foundation for Traffic Safety



PUBLIC HEALTH IMPACTS | CANNABIS FACT SHEET

McCartney D., Arkell T.R,, Irwin C., & McCregor |.S. (2021). Determining the magnitude and
duration of acute A9-tetrahydrocannabinol (A9-THC)-induced driving and cognitive
impairment: A systematic and meta-analytic review. Neuroscience & Biobehavioral
Reviews, 126, 175-193. https://doi.org/10.1016/j.neubiorev.2021.01.003

McKee G., McClure S, Fyfe M., & Stanwick R. (2018). Protecting the public from exposure
to secondhand cannabis smoke and vapour following legalization. Canadian Journal
of Public Health, 109(2), 223-226. https://doi.org/10.17269/s41997-018-0054-5

Mehrnoush V., De Lima S.G,, Kotb A, & Hyndman M.E. (2022). The association of bladder
cancer and Cannabis: A systematic review. Archivio Italiano di Urologia e Andrologia,
94(2), 248-251. https://doi.org/10.4081/aiua.2022.2.248

Middlekauff H.R., Cooper Z.D., & Strauss S.B. (2022). Drugs of misuse: Focus on vascular
dysfunction. Canadian Journal of Cardiology, 38(9), 1364-1377.
https://doi.org/10.1016/j.cjca.2022.04.011

Mondino A, Fernandez S., Garcia-Carnelli C,, Castro M.J,, Umpierrez E., Torterolo P,
Falconi A, & Agrati D. (2019). Vaporized Cannabis differentially modulates sexual
behavior of female rats according to the dose. Pharmacology Biochemistry and
Behavior, 187,172814. https://doi.org/10.1016/j.pbb.2019.172814

National Academies of Sciences, Engineering, and Medicine [NASEM]. (2017). The health
effects of cannabis and cannabinoids: the current state of evidence and
recommendations for research. The National Academies Press.
https://doi.org/10.17226/24625.

Ochoa S.G. (2021). Stroke and cannabis use in patients with no cardiovascular risk factors:
a systematic review of case reports. Neurologia (English Edition),36(3), 222-228.
https://doi.org/10.1016/j.nr|.2017.09.016

Overbeek D.L., Kass A.P., Chiel L.E., Boyer E.W., & Casey A.M. (2020). A review of toxic
effects of electronic cigarettes/vaping in adolescents and young adults. Critical
Reviews in Toxicology, 50(6), 531-538. https://doi.org/10.1080/10408444.2020.1794443

Pabon E., Rockwood F., Norman G.J., & de Wit H. (2022). Acute effects of oral delta-9-
tetrahydrocannabinol (THC) on autonomic cardiac activity and their relation to
subjective and anxiogenic effects. Psychophysiology, 59(2), e13955.
https://doi.org/10.1111/psyp.13955

Passani A, Posarelli C, Sframeli AT., Perciballi L., Pellegrini M., Guidi G., & Figus M. (2020).

Cannabinoids in glaucoma patients: The never-ending story. Journal of Clinical
Medicine, 9(12), 3978. https://doi.org/10.3390/jcm9123978

15

© 2024 AAA Foundation for Traffic Safety



PUBLIC HEALTH IMPACTS | CANNABIS FACT SHEET

Pérez-Neri |, Mishra R., Sandoval H., Zarate M., & Rios C. (2023). Therapeutic potential of
cannabinoids for stroke: scoping review protocol. Archivos de Neurociencias, 28(2), 28—
34. http://doi.org/10.31157/an.v28i2.356

Perisetti A, Gajendran M., Dasari C.S,, Bansal P., Aziz M., Inamdar S,, Tharian B., & Goyal H.
(2020). Cannabis hyperemesis syndrome: an update on the pathophysiology and
management. Annals of Gastroenterology, 33(6), 571-578.
https://doi.org/10.20524/a0g.2020.0528

Platt B., O'Driscoll C., Curran V.H., Rendell P.G., & Kamboj S.K. (2019). The effects of licit and
illicit recreational drugs on prospective memory: a meta-analytic review.
Psychopharmacology, 236(4), 1131-1143. https://doi.org/10.1007/s00213-019-05245-9

Potukuchi P.K., Moradi H., Park F., Kaplan C, Thomas F., Dashputre A A, Sumida K,
Molnar M.Z,, Gaipov A, & Gatwood J.D. (2023). Cannabis use and risk of acute kidney
injury in patients with advanced chronic kidney disease transitioning to dialysis.
Cannabis and Cannabinoid Research, 8(1), 138-147.
https://doi.org/10.1089/can.2021.0044

Preteroti M., Wilson E.T., Eidelman D.H., & Baglole C.J. (2023). Modulation of pulmonary
immune function by inhaled cannabis products and consequences for lung disease.
Respiratory Research, 24(1), 95. https://doi.org/10.1186/s12931-023-02399-1

Ramer R., Wendt F., Wittig, F., Schafer M., Boeckmann L., Emmert S,, & Hinz B. (2022).
Impact of Cannabinoid Compounds on Skin Cancer. Cancers, 14(7), 1769.
https://doi.org/10.3390/cancers14071769

Rao D.P., Abramovici H., Crain J., Do M.T., McFaull S., & Thompson W. (2018). The lows of
getting high: sentinel surveillance of injuries associated with cannabis and other
substance use. Canadian Journal of Public Health, 109(2), 155-163.
https://doi.org/10.17269/s41997-018-0027-8

Reddon H., Lake S., Socias M.E., Hayashi K., DeBeck K, Walsh Z., & Milloy M-J. (2023).
Cannabis use to manage opioid cravings among people who use unregulated opioids
during a drug toxicity crisis. International Journal of Drug Policy, 119, 104113.
https://doi.org/10.1016/j.drugpo.2023.104113

Rein J.L, Zeng H., Faulkner G.B,, Chauhan K, Siew E.D., Wurfel MM, Garg AX, Tan T.C,,
Kaufman J1.S., Chinchilli V.M., & Coca S.G. (2023). A Retrospective Cohort Study That
Examined the Impact of Cannabis Consumption on Long-Term Kidney Outcomes.
Cannabis and Cannabinoid Research, 9(2), 635-645.
https://doi.org/10.1089/can.2022.0141

Riggs P., & Thant T. (Eds.) (2022). Cannabis in Psychiatric Practice: A Practical Guide.
Springer Nature.

16

© 2024 AAA Foundation for Traffic Safety



PUBLIC HEALTH IMPACTS | CANNABIS FACT SHEET

Rodriguez-Manzo G., & Canseco-Alba A. (2023). The endogenous cannabinoid system
modulates male sexual behavior expression. Frontiers in Behavioral Neuroscience, 17,
1198077. https://doi.org/10.3389/fnbeh.2023.1198077

Sandini T.M., Onofrychuk T.J,, Roebuck A.J,, Hammond A, Udenze D., Hayat S., Herdzik
M.A., McElroy D.L, Orvold S.N., Greba Q. Laprairie R.B., & Howland J.G. (2023). Repeated
Exposure to High-THC Cannabis Smoke during Gestation Alters Sex Ratio, Behavior,
and Amygdala Gene Expression of Sprague Dawley Rat Offspring. eNeuro, 10(11).
https://doi.org/10.1523/ENEURO.0100-23.2023

Schneider-Smith E., Salottolo K., Swartwood C., Melvin C., Madayag R.M., & Bar-Or D.
(2020). Matched pilot study examining cannabis-based dronabinol for acute pain
following traumatic injury. Trauma Surgery & Acute Care Open, 5(1), e000391.
https://doi.org/10.1136/tsaco-2019-000391

Scott D., Dukka H., & Saxena D. (2022). Potential mechanisms underlying marijuana-
associated periodontal tissue destruction. Journal of dental research,101(2), 133-142.
https://doi.org/10.1177/00220345211036072

Scott J.C,, Slomiak S.T., Jones J.D., Rosen A.F., Moore T.M,, & Gur R.C. (2018). Association of
cannabis with cognitive functioning in adolescents and young adults: a systematic
review and meta-analysis. JAMA psychiatry, 75(6), 585-595.
https://doi.org/10.1001/jamapsychiatry.2018.0335

Shamabadi A, Ahmadzade A, Pirahesh K., Hasanzadeh A., & Asadigandomani H. (2023).
Suicidality risk after using cannabis and cannabinoids: An umbrella review. Dialogues
in Clinical Neuroscience, 25(1), 50-63. https://doi.org/10.1080/19585969.2023.2231466

Shorey-Kendrick L.E., Roberts V.H., D'Mello R.J., Sullivan E.L., Murphy S.K,, Mccarty O.J,,
Schust D.J., Hedges J.C,, Mitchell A, Terrobias J.J.D., Easley C.A, Spindel E.R,, & Lo J.O.
(2023). Prenatal delta-9-tetrahydrocannabinol exposure is associated with changes in
rhesus macaque DNA methylation enriched for autism genes. Clinical Epigenetics,
15(1), 104. https://doi.org/10.1186/s13148-023-01519-4

Silva-Reis R,, Silva AM,, Oliveira P.A.,, & Cardoso S.M. (2023). Antitumor Effects of Cannabis
sativa Bioactive Compounds on Colorectal Carcinogenesis. Biomolecules, 13(5), 764.
https://doi.org/10.3390/biom13050764

Skypala 1.J, Jeimy S., Brucker H., Nayak A.P., Decuyper I, Bernstein J.A,, Connors L.,
Kanani A, Klimek L., Lo S.C.R,, Murphy K.R., Nanda A,, Poole J.A,, Walusiak-Skorupa J.,
Sussman G, Zeiger 1.S., Goodman R.E,, Ellis AK, Silvers W.S,, & Ebo D.G. (2022).
Cannabis-related allergies: An international overview and consensus
recommmendations. Allergy, 77(7), 2038-2052. https://doi.org/10.1111/all.15237

17

© 2024 AAA Foundation for Traffic Safety



PUBLIC HEALTH IMPACTS | CANNABIS FACT SHEET

Soliman N., Haroutounian S, Hohmann A.G,, Krane E,, Liao J,, Macleod M., Segelcke D.,
Sena C, Thomas J., Vollert J., Wever K, Alaverdyan H., Barakat A, Barthlow T., Harris
Bozer AL, Davidson A, Diaz-delCastillo M., Dolgorukova A., Ferdousi M.I. ... Rice A.S.C.
(2021). Systematic review and meta-analysis of cannabinoids, cannabis-based
medicines, and endocannabinoid system modulators tested for antinociceptive
effects in animal models of injury-related or pathological persistent pain. Pain, 162(S1),
S26-S44. https://doi.org/10.1097/j.pain.0000000000002269

Soto B., Costanzo L., Puskoor A, Akkari N., & Geraghty P. (2023). The implications of
Vitamin E acetate in E-cigarette, or vaping, product use-associated lung injury. Annals
of Thoracic Medicine, 18(1), 1-9. https://doi.org/10.4103/atm.atm_144_22

Swenson K.S., Gomez Wulschner L.E., Hoelscher V.M., Folts L., Korth K.M., Oh W.C,, & Bates
E.A. (2023). Fetal cannabidiol (CBD) exposure alters thermal pain sensitivity, problem-
solving, and prefrontal cortex excitability. Molecular Psychiatry, 28(8), 3397-3413.
https://doi.org/10.1038/s41380-023-02130-y

Tashkin D.P., & Roth M.D. (2019). Pulmonary effects of inhaled cannabis smoke. The
American journal of drug and alcohol abuse, 45(6), 596-609.
https://doi.org/10.1080/00952990.2019.1627366.

Thandra K.C,, Barsouk A, Saginala K, Aluru J.S.,, & Barsouk A. (2021). Epidemiology of lung
cancer. Contemporary oncology (Poznan, Poland), 25(1), 45-52.
https://doi.org/10.5114/w0.2021.103829

Theerasuwipakorn N., Prechawat S., Chokesuwattanasakul R, Siranart N., Marsukjai A,,
Thumtecho S, & Rungpradubvong V. (2023). Cannabis and adverse cardiovascular
events: A systematic review and meta-analysis of observational studies. Toxicology
Reports, 10, 537-543. https://doi.org/10.1016/j.toxrep.2023.04.011

Thomson A, McVey A, Timm B.,, & Bolton D. (2023). Urogenital Malignancy and Cannabis
Use: A Narrative Review. Société Internationale d'Urologie Journal, 4(1), 51-64.
https://doi.org/10.48083/10.48083/NDOJ8638

Toscano A, Ebo D.G,, Abbas K., Brucker H., Decuyper I, Naimi D., Nanda A, Nayak A.P,,
Skypala I.J,, Sussman G, Zeiger 1.S,, Silvers W.S,, & International Cannabis Allergy
Collaboration (2023). A review of cannabis allergy in the early days of legalization.
Annals of allergy, asthma & immunology : official publication of the American College
of Allergy, Asthma, & Immunology, 130(3), 288-295.
https://doi.org/10.1016/j.anai.2022.10.016

Trojan V., Landa L., Sulcova A, Sliva J., & Hfib R. (2023). The main therapeutic applications

of cannabidiol (CBD) and its potential effects on aging with respect to Alzheimer's
disease. Biomolecules, 13(10), 1446. https://doi.org/10.3390/biom13101446

18

© 2024 AAA Foundation for Traffic Safety



PUBLIC HEALTH IMPACTS | CANNABIS FACT SHEET

Velasco G., Sdnchez C,, & Guzman M. (2016). Anticancer mechanisms of cannabinoids.
Current oncology (Toronto, Ont.), 23(2), S23-S32. https://doi.org/10.3747/c0.23.3080

Volkow N.D., Han B., Compton W.M., & McCance-Katz E.F. (2019). Self-reported medical
and nonmedical cannabis use among pregnant women in the United States. JAMA,
322(2), 167-169. https://doi.org/10.1001/jama.2019.7982

Walker M., Carpino M,, Lightfoot D., Rossi E., Tang M., Mann R, Saarela O., & Cusimano M.
(2023). The effect of recreational cannabis legalization and commercialization on
substance use, mental health, and injury: a systematic review. Public health, 221, 87-
96. https://doi.org/10.1016/j.puhe.2023.06.012

Wang M.T,, & Danesh-Meyer H.V. (2021). Cannabinoids and the eye. Survey of
ophthalmology, 66(2), 327-345. https://doi.org/10.1016/j.survophthal.2020.07.002

Weresa J., Pedzinska-Betiuk A, Minczuk K., Malinowska B., & Schlicker E. (2022). Why do
marijuana and synthetic cannabimimetics induce acute myocardial infarction in
healthy young people?. Cells, 11(7), 1142. https://doi.org/10.3390/cells11071142

WHO. (2016). The health and social effects of nonmedical cannabis use. World Health
Organization.

Zamberletti E., & Rubino T. (2022). Dos(e)Age: Role of Dose and Age in the Long-Term
Effect of Cannabinoids on Cognition. Molecules (Basel, Switzerland), 27(4), 1411.
https://doi.org/10.3390/molecules27041411

Zhornitsky S., Pelletier J., Assaf R, Giroux S., Chiang-shan R.L, & Potvin S. (2021). Acute
effects of partial CB1 receptor agonists on cognition—-A meta-analysis of human
studies. Progress in Neuro-Psychopharmacology and Biological Psychiatry, 104,
110063. https://doi.org/10.1016/j.pnpbp.2020.110063

19

© 2024 AAA Foundation for Traffic Safety



