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Nearly 100 Conclusions on the Health Effects of Marijuana and Cannabis-Derived Products Presented in New Report; One of the Most Comprehensive Studies of Recent Research on 
Health Effects of Recreational and Therapeutic Use of Cannabis and Cannabis-Derived Products 

(https://www.nap.edu/catalog/24625/the-health-effects-of-cannabis-and-cannabinoids-the-current-state)WASHINGTON —Anew report 
(https:l/www.nap.edu/catalog/24625/the-health-effects-of-cannabis-and-cannabinoids-the-current-state) from the National Academies of 
Sciences, Engineering, and Medicine offers a rigorous review of scientific research published since 1999 about what is known about the health 
impacts of cannabis and cannabis-derived products —such as marijuana and active chemical compounds known as cannabinoids —ranging 
from their therapeutic effects to their risks for causing certain cancers, diseases, mental health disorders, and injuries. The committee that 
carried out the study and wrote the report considered more than 10,000 scientific abstracts to reach its nearly 100 conclusions. The 
committee also proposed ways to expand and improve the quality of cannabis research efforts, enhance data collection efforts to support the 
advancement of research, and address the current baxriers to cannabis research. 

"For years the landscape of marijuana use has been rapidly shifting as more and more states are legalizing cannabis for the treatment of 
medical conditions and recreational use," said Marie McCormick, chair of the committee; the Sumner and Esther Feldberg Professor of 
Maternal and Child Health, department of social and behavioral sciences, Harvard T.H. Chan School of Public Health; and professor of 
pediatrics, Harvard Medical School, Cambridge, Mass. "This growing acceptance, accessibility, and use of cannabis and its derivatives have 
raised important public health concerns. Moreover, the lack of any aggregated knowledge of cannabis-related health effects has led to 
uncertainty about what, if any, are the harms or benefits from its use. We conducted an in-depth and broad review of the most recent research 
to establish firmly what the science says and to highlight areas that still need further examination. As laws and policies continue to change, 
research must also," 

Currently, cannabis is the most popular illicit drug in the United States, in terms of past-month users. Based on a recent nationwide survey, 
22.2 million Americans ages 12 and older reported using cannabis in the past 30 days. This survey also reports that 90 percent of adult 
cannabis users in the United States said their primary use was recreational, with about 10 percent reporting use solely for medical purposes. 
Around 36 percent reported mixed medical and recreational use. In addition, between 2002 and 2015, the percentage of past-month cannabis 
users in the U.S. population ages 12 and older has increased steadily from 6.2 percent to 8.3 percent. 

Therapeutic Effects 

One of the therapeutic uses of cannabis and cannabinoids is to treat chronic pain in adults. The committee found evidence to support that 
patients who were treated with cannabis or cannabinoids were more likely to experience a significant reduction in pain symptoms. For adults with multiple sclerosis-related muscle spasms, there was 
substar►ttia4 evidenc~a tk►at short term use of ces~tain "Drat cas~r►ab~ads' — marr~made, cac~s~abis~aid-based medica~ios~s tk~at ave ora44~ ingested — ~u'ouera their reported symptoms. ~urtherm~ore, In 
adults with chemotherapy-induced nausea and vomiting, there was conclusive evidence that certain oral cannabinoids were effective in preventing and treating those ailments. 

Injury and Death 

Evidence suggests that cannabis use prior to driving increases the risk of being involved in a motor vehicle accident. Furthermore, evidence suggests that in states where cannabis use is legal, there 
is increased risk of unintentional cannabis overdose injuries among children. In one study, ingestion was the most common route of unintentional pediatric exposure, accounting for 78 percent of all 
incidents. Another study reported that from 2000 to 2013, the annual rate of poison center calls related to cannabis exposures among children younger than 6 years of age was 2.82 times higher in 
states that had legalized medical cannabis prior to 2000 than in states where medical cannabis remained illegal as of 2013, The committee called for more research to determine whether and how 
cannabis use is associated with death or with occupational injury. 

Cancer 

Regarding the link between marijuana and cancer, the committee found evidence that suggests smoking cannabis does not increase the risk for cancers often associated with tobacco use —such as 
lung and head and neck cancers. The committee also found limited evidence that cannabis use is associated with one sub-type of testicular cancer and insufficient evidence that cannabis use by a 
mother or father during pregnancy leads to a greater risk of cancers in the child. 

Heart Attack, Stroke, and Diabetes 

The committee said that more research is needed to determine whether and how cannabis use is associated with heart attack, stroke, and diabetes. However, some evidence suggests that cannabis 
smoking may trigger a heart attack. 

Respiratory Disease 

The evidence reviewed by the committee suggests that smoking cannabis on a regular basis is associated with more frequsnt chronic bronchitis episodes and worse respiratory symptoms, such as 
chronic cough' and phlegm production, but quitting cannabis smoking is likely to reduce these conditions. The committee stated that it is unclear whether cannabis use is associated with certain 
respiratory diseases, including chronic obstructive pulmonary disease, asthma, or worsened lung function. 





Immuni#y 

There is a lack of data on the effects of cannabis or cannabinoid-based therapeutics on the human immune system, as well as insufficient data to draw overarching conclusions concerning the effects 

of cannabis smoke or cannabinoids on immune competence, the committee stated. There is also insufficient evidence to support or refute a statistical association between cannabis or cannabinoid 

use and adverse effects on immune status in individuals with HIV. Nevertheless, limited evidence suggests that regular exposure to cannabis smoke may have anti-inflammatory activity. 

Mental Health 

The evidence reviewed by the committee suggests that cannabis use is likely to increase the risk of developing schizophrenia, other psychoses, and social anxiety disorders, and to a lesser extent 

depression. Alternatively, in individuals with schizophrenia and other psychoses, a history of cannabis use may be linked to better performance on learning and memory tasks. Heavy cannabis users 
are more likely to report thoughts of suicide than non-users, and in individuals with bipolar disorder, near-daily cannabis users show increased symptoms of the disorder than non-users. 

Problem Cannabis Use 

The evidence reviewed by the committee suggests that with greater frequency of cannabis use, there is an increased likelihood of developing problem cannabis use. There is also evidence to 
suggest that initiating cannabis use at a younger age increases the likelihood of developing problem cannabis use. 

Cannabis Use and the Abuse of Other Substances 

The committee found limited evidence that cannabis use increases the rate of initiating other drug use, primarily the use of tobacco. However, the committee found moderate evidence to suggest 
that there is a link between cannabis use and the development of substance dependence and/or a substance abuse disorder for substances including alcohol, tobacco, and other illicit drugs, 

Psychosocial 

The committee found that learning, memory, and attention are impaired after immediate cannabis use. Limited evidence suggests that there are impairments in cognitive domains of learning, 

memory, and attention in individuals who have stopped smoking cannabis. In addition, there is limited evidence to suggest that cannabis use is related to impairments in subsequent academic 

achievement and education as well as social relationships and social roles. Adolescence and young adulthood are when most youth begin to experiment with substances of abuse, including 
cannabis, and it is during these periods that the neural layers that underlie the development of cognition are most active. The committee also found limited evidence of an association between 

cannabis use and increased rates of unemployment and low income. 

Prenatal, Perinatal, and Neonatal Exposure 

Smoking cannabis during pregnancy is linked to lower birth weight in the offspring, some evidence suggests. However, the relationship with other pregnancy and childhood outcomes is unclear. 

Challenges and Barriers in Conducting Cannabis Research 

In addition to recommending more research on the beneficial and harmful effects of cannabis and cannabinoid use, the committee emphasized several challenges and barriers in conducting such 

research. For instance, specific regulatory barriers, including the classification of cannabis as a Schedule I substance, impede the advancement of research. Researchers also often find it difficult to 

gain access to the quantity, quality, and type of cannabis product necessary to address specific research questions. The committee said a diverse network of funders is needed to support cannabis 

and car~nabinoid research. 

The study was sponsored by Alaska Mental Health Trust Authority, Arizona Department of Health Services, California Department of Public Health, Centers for Disease Control and Prevention 
(CDC), CDC Foundation, U.S. Food and Drug Administration, Mat-Su Health Foundation, National Highway Traffic Safety Administration, National Institutes of Health National Cancer Institute, 
National Institutes of Health National Institute on Drug Abuse, Oregon Health Authority, Robert W. Woodruff Foundation, The Colorado Health Foundation, Truth Initiative, and Washington State 
Department of Health. The National Academies of Sciences, Engineering, and Medicine are private, nonprofit institutions that provide independent, objective analysis and advice to the nation to 

solve complex problems and inform public policy decisions related to science, technology, and medicine, The National Academies operate under an 1863 congressional charter to the National 

Academy of Sciences, signed by President Lincoln. For more information, visit http://national-academies.org (http:/!national-academies.org). A roster follows. 
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obtain a copy from the Office of News and Public Information (contacts listed above). 

THE NATIONAL ACADEMIES OF SCIENCES, ENGINEERING, AND MEDICINE 
Health and Medicine Division 

Board on Population Health and Public Health Practice 

Committee of the Health Effects of Marijuana: An Evidence Review and Research Agenda 





Marie M~Cormick, M.D., Sc.D * (chair) 
Professor 
Harvard School of Public Health 
Harvard University 
Boston 

Donald I. Abrams, M.D. 
Chief 
Hematology-Oncology Division 
~uckerberg San Francisco General Hospital, and 
Professor of Medicine 
University of California 
San Francisco 

Margarita Alegria, Ph.D., M.A 
Chief 
Disparities Research Unit 
Department of Medicine 
Massachusetts General Hospital 
Boston 

William Checkley, M.D., Ph.D, 
Assocyate Pso#esso5 0# 40~i~,e 
Division of Pulmonary and Critical Care 
John Hopkins University 
Baltimore 

Lorraine Collins, Ph.D. 
Associate Dean for Research 
School of Public Health and Health Professions, and 
Professor 
Department of Community Health and Health Behavior 
University at Buffalo-South Campus 
Buffalo, N.Y. 

Ziva Cooper, Ph.D, 
Assistant Professor of Clinical Neurobiology 
Department of Psychiatry 
Columbia University Medical Center 
New York City 

Afire J. Du Piessis, M.D. 
Director 
Fetal Medicine Institute, 
Division Chief 
Fetal and Transitional Medicine, and 
Director 
Fetal Brain Program 
Children's National Health System 
Washington, D.C. 

Sarah Feldstein Ewing, Ph.D. 
Professor 
Department of Child and Adolescent Psychiatry 
Oregon Health and Science University 
Portland 

Sean Hennessy, Ph.D.* 
Professor of Epidemiology, Systems Pharmacology, and Translational Therapeutics 
Perelman School of Medicine 
University of Pennsylvania 
Philadelphia 

Kent Hutchison, Ph.D. 
Professor 
Department of Psychology and Neuroscience 
Colorado University 
Boulder 

Norbert E. Kaminski, Ph.D., M.S. 
Professor, Pharmacology and Toxicology, and 
Director 
Institute for Integrative Toxicology 
Department of Pharmacology and Toxicology 
Michigan State University 
East Lansing 

Sachin Patel, M.D., Ph.D. 
Associate Professor and Director 
Qivision of Addiction Psychiatry 
Department of Psychiatry and Behavioral Sciences 
Department of Molecular Physiology and Biophysics 
Vanderbilt University Medical Center 
Nashville, Tenn. 





Danielle Piomelli, Ph.D. 
Professor, Anatomy and Neurobiology 
School of Medicine, and 
Louise Turner Chair in Neurosciences 
Department of Anatomy and Neurobiology 
University of California-
Irvine 

Stephen Sidney, M.D., M.P.H. 
Director of Research Clinics 
Division of Research 
Kaiser Permanente Northern California 
Oakland 

Robert B. Wallace, M.Sc., M.D.* 
Irene Ensminger Stecher Professor of Epidemiology and Internal Medicine 
Department of Epidemiology 
University of Iowa College of Public Health 
Iowa City 

John Williams, M.D. 
Professor of Medicine 
D~ske ll~tivesstit~ 4Aedi~,a~, G~k~s 
Durham, N.C. 

STAFF 

Leigh Jackson, Ph.D. 
Study Director 

Ttie fda~iona~°~caAc~emies~o°~ Scie~rices, Engineering, and Medicine 
500 Fifth Street, NW ~ Washington, DC 20001 ~ T. 202.334.2000 

rivacy Statement (~~://www.nationalacademies.org~g,~[pri cy/index.html), ~ DMCA Policy_(~tp;//www.nationalacademies.org/~gg,~J~ olicy/index.html} ~ Terms of Use 
(~://www.nationalacadem~es.org[~ggal/terms/ir~dex.html) ~ 'te ~~ttp:~/www.nationa~acader~ies.org/simap✓index.htm~) 

Copyright OO 2017 National Academy of Sciences. Aif rights reserved. 

Follow Us: (~p://www.nationalacademies.org/rss/index.html), ht ps://www.facebook.com/NationalAcademies~, Y _ ; ,;; (~,tqs://twitter.comlTheNASEM), ~ E-Newsletters w 
,( ttp://www.nationalacademies.org/subscribe/index.html), 

,( ittp://www.nationalacademies.org), 




