External Contributions to the St. Kitts and Nevis National Cannabis
Commiission

Cannabis - Dr. Lisa Skerritt

“Prohibition turned law-abiding citizens into criminals, made a mockery of the justice system, caused illicit
drinking [drug use] to seem glamorous and fun, encouraged neighborhood gangs to become national crime
syndicates, permitted government officials to bend and sometimes even break the law, and fostered cynicism
and hypocrisy that corroded the social contract all across the country.”

“The key problem with Prohibition and the War On Drugs is that, although they do little to change the behavior
of substance abusers, they create a gigantic black market that in turn causes crime, corruption and disease on a
massive scale.” - Ken Burns’ three-part PBS series Prohibition

“The Nixon campaign in 1968, and the Nixon White House after that, had two enemies: the antiwar left and
black people. You understand what I'm saying? We knew we couldn’t make it illegal to be either against the war
or black, but by getting the public to associate the hippies with marijuana and blacks with heroin, and then
criminalizing both heavily, we could disrupt those communities. We could arrest their leaders, raid their homes,
break up their meetings, and vilify them night after night on the evening news. Did we know we were lying
about the drugs? Of course we did.” - John Ehrlichman, former Nixon domestic affairs adviser

“Penalties against possession of a drug should not be more damaging to an individual than the use of the drug
itself; and where they are, they should be changed. Nowhere is this more clear than in the laws against
possession of marijuana in private for personal use... Therefore, | support legislation amending Federal law to
eliminate all Federal criminal penalties for the possession of up to one ounce [28g] of marijuana.” — Jimmy
Carter

For 9000 years, hemp was earth’s most important commodity, and in the last 60 years, it has been earth's most
persecuted commodity. The global tide is turning concerning marijuana legalization. Countries like Israel and
Portugal, and states like Colorado, Oregon and Washington have proven that allowing responsible adults to
legally purchase marijuana, gives money to classrooms, not cartels; creates jobs, not addicts; and boosts the
economy, not the prison population. There is a global revolution happening, fueled by knowledge gained from
the internet — the genie cannot be put back into the bottle.

Legislative Changes

e Cannabis prohibition began with no scientific, medical or social justification, and was initiated by the
United States of America to harass and punish racial minorities.

e Cannabis prohibition causes social and economic harms, and criminalises thousands of citizens of the
Federation for no benefit.

e Cannabis prohibition finances organised crime.

e Cannabis can provide food, medicine, fibre, fuel and building materials.

e Cannabis is a proven safe medicine that can effectively treat a wide variety of ailments.



We call upon the Government to:

e Repeal the prohibition on the possession and personal cultivation of cannabis;

e Remove cannabis from the Drug Abuse (Prevention and Control) Act;

e Allow farmers to harvest and sell cannabis and cannabis-based products;

e Facilitate the development of a legal cannabis market for local consumption and export;

e For those convicted for a cannabis offence under the Drug Abuse (Prevention and Control) Act, on a
case by case basis: Grant full pardon and amnesty for past offences, expunge criminal records and
release all prisoners currently serving time.

Crime Against Humanity

Cannabis prohibition is one of the most heinous acts against humanity in history, and it has been perpetrated
mostly against people of colour. This is one of the biggest issues of our generation and is connected to the
corporate greed that is destroying the planet, poisoning our food, and killing us with drugs. Tens of millions of
lives have been destroyed, and families torn apart in the prohibition and criminalizing of this healing plant. The
US government is perpetrating one of the greatest crimes against humanity in history, and our governments
have been helping them to enslave people of colour and poor people for their own financial gain, and because
of their willful ignorance.

The US government has known since 1947 that cannabis successfully treats childhood epilepsy in at least 50% of
cases. Thousands of children have died extremely agonizing deaths. Having up to 400 grand mal seizures per day
until they die from brain damage. They let these children suffer and die because of their greed.

http://antiquecannabisbook.com/chap03/Epilepsy/Epilepsy-P1.htm

1. Cannabis prohibition arose from:
a. Corporate Greed & Special Interests
b. Endemic Corruption
c. Systemic Racism
2. Cannabis prohibition is related to major global issues:
a. Black Market Crime
Climate Change
Environmental Pollution
Deforestation
Big Pharma
Agricultural Industry, Oil Industry
g. Privatized Prisons
3. Prohibition has enormous social costs - from wasted resources to ruined lives
4. The War On Drugs has been a colossal failure — regulating drugs, and harm reduction models more
effective
5. Prohibition is ineffective and counterproductive - The benefits of criminalization are minuscule to
nonexistent
Crime reduction - Prohibition linked to crime — 78% increase of crime during alcohol prohibition
Prohibition is racist - enforcement is inherently biased
Cannabis has legitimate medical effects - Hundreds of medicinal uses
Legalization does not lead to increased use
10 Cannabis is less harmful than alcohol or tobacco
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11. Legalizing and regulating makes it less accessible to youth
12. Cannabis prohibition and its enforcement - one of the greatest crimes against humanity in history
13. Cannabis has been a cornerstone of human civilization for 9,000 years

Over 27,000 people die every day from alcohol and tobacco.

Alcohol stats

Alcohol is responsible for 3.3 million deaths per year. One in 10 deaths among working-age adults aged 20-64
years are due to excessive alcohol use. Of the top 19 global health concerns, alcohol is ranked #3, and is greater
than unsafe water, high blood pressure, tobacco, obesity and illicit drugs (ranked #18).

Excessive alcohol use is a leading cause of preventable death. These deaths were due to health effects from
drinking too much over time, such as breast cancer, liver disease, and heart disease, and health effects from
consuming a large amount of alcohol in a short period of time, such as violence, alcohol poisoning, and motor
vehicle crashes. Excessive alcohol use shortened the lives of those who died by about 30 years. The impact of
these deaths affects the nation's economy and the sustainability of families. Excessive drinking cost the United
States about $224 billion, or $1.90 per drink, in 2006

Tobacco stats

One in 10 deaths around the world is caused by smoking, according to a major new study that shows the
tobacco epidemic is far from over and that the threat to lives is spreading across the globe. There were nearly
one billion smokers in 2015, in spite of tobacco control policies having been adopted by many countries. That
number is expected to rise as the world’s population expands. One in every four men is a smoker and one in 20
women. Their lives are likely to be cut short — smoking is the second biggest risk factor for early death and
disability after high blood pressure. The researchers found there were 6.4m deaths attributed to smoking in
2015, of which half were in just four populous countries — China, India, USA, and Russia.

Opioids Someone dies in the US every 10 minutes from an unintentional pharmaceutical overdose. Over four
million Americans misuse opioids each month, at a societal cost of $S80 billion annually. 300 million prescriptions
were written in 2015 in the U.S., which has a population of 323 million. This is reflected in the fact that 80
percent of the world’s opioids are consumed in the U.S., which has 5 percent of the world’s population.

Drug overdose is the leading cause of accidental death in the US, with 52,404 lethal drug overdoses in 2015.
Opioid addiction is driving this epidemic, with 20,101 overdose deaths related to prescription pain relievers, and
12,990 overdose deaths related to heroin in 2015.

Myths about cannabis

Gateway drug — has actually been shown to help opium addicts recover from opiates. Addictive — less than
most...alcohol, cigarettes, sugar, gambling, worrying Causes mental problems/psychosis in youth — not proven
Causes brain damage/kills brain cells — heals the brain and regenerates neurons Causes lung damage — only
extremely heavy smoking Causes overdose — does not affect respiratory system Harmful to health — 116 times
less toxic than alcohol Legalizing would increase teen use — teen use in Colorado dropped Cannabis use leads to
crime — false. Prohibition leads to crime, black markets and corruption



Primary issues:

1.

10.
11.

Medicinal Cannabis — Hundreds of peer reviewed studies showing its efficacy at treating numerous
untreatable and terminal diseases, including 18 types of cancer to date. Until it was made illegal,
cannabis was one of the most used medicines, and the #1 medicine for treating pain. 50% of medicine
sold in the US in the 19th century contained cannabis.

Industrialized Hemp — makes 50,000+ products currently being made with petrochemicals and trees...
https://ministryofhemp.com/blog/hemp-products-list/

Criminalizing innocent civilians - War on Drugs & Industrial Prison Complex — (mostly of colour) and
destroying their lives. Loss of job/career if incarcerated. People with minor marijuana charges taking up
space in prison alongside serious criminals - teaching them to be hardened criminals; costs money;
makes prisons overcrowded.

Economic Benefits — fastest growing industry in the US, poised to be one of the biggest in the world— job
creation, tax revenue, exportation; career opportunities for youth

Crime reduction — eliminates black market, creates career opportunities for youth

Environmental Impact - Hemp needs no pesticides or fertilizers, and actually puts nutrients back into the
soil. Its prohibition is one of the reasons for our current this ecological crisis. Hemp can make anything
petrochemicals and trees can make, and better. Over 50,000 products and counting, including
biodegradable plastic. Some of the impacts of prohibition are increased Co2 into the atmosphere,
polluted oceans, lakes and rivers, and destruction of most of the forests in the contiguous USA.
Corporate greed and its connection to environmental damage and mortality rates.

Civil Rights Issue — criminalizing one of the most beneficial herbs; the War On Drugs was created to
persecute blacks and hippies in the 70’s and 80’s — as per former Richard Nixon aide John Ehrlichman
“The Nixon campaign in 1968, and the Nixon White House after that, had two enemies: the antiwar left
and black people. You understand what I'm saying?" Ehrlichman told Baum. "We knew we couldn't
make it illegal to be either against the war or black, but by getting the public to associate the hippies
with marijuana and blacks with heroin, and then criminalizing both heavily, we could disrupt those
communities. We could arrest their leaders, raid their homes, break up their meetings, and vilify them
night after night on the evening news. Did we know we were lying about the drugs? Of course we did.",
which developed into the Prison Industrial Complex in the US — modern day slavery — privatized prisons
that are work farms

Pharmaceutical Crisis — Rx deaths leading cause of accidental death in the US — every 19 mins; iatrogenic
one of the leading causes of death, possibly the leading cause. Unintentional Rx overdoses — leading
cause of accidental death in the US. The CDC is calling it an “Epidemic”. Opiate crisis costing the US $78
billion per year. More people are now addicted to opiates than to heroin, cocaine & crystal meth
combined. More fatalities are due to opiates than to heroin, cocaine & crystal meth combined. States
where cannabis is legal — 25% drop in accidental Rx deaths. US spends $600 billion annually on pain
management (Cancer = $200 billion) 30% GP visits.

Hypocrisy — Cigarettes kill 5 mil people/year; Alcohol kills 2 mil people/yr; Half the food in the
supermarket - processed foods, sugar — heart disease leading cause of death, cancer 2nd leading cause
of death

Social Benefits — reduction in teen use, car fatalities, pharmaceutical overdoses, spousal abuse
Relations with Law Enforcement — the internet allows everyone to have access to the truth. The police
will become less and less respected for enforcing these ridiculously unfair and hypocritical laws, while
being complicit in one of the greatest crimes against humanity - More people have been harmed and
killed for this plant than suffered and died from the Atlantic slave trade, where my ancestors were also
victimised and persecuted for greed and bigotry. Add to that the tens of millions of people have suffered
and died from cancer and other terminal illnesses because it has been illegal for 80 years. And the



https://ministryofhemp.com/blog/hemp-products-list/

children with epilepsy who have suffered while the FDA has known since 1943 that it cures Dravet’s
(grand mal seizures).

12. Historical Importance — one of the oldest cultivated crops ~ 9,000 years - Oldest known records of hemp
farming go back 5000 years in China, although hemp industrialization probably goes back to ancient
Egypt. 8,000+ BCE Use of hemp cord in pottery identified at ancient village site dating back over 10,000
years, located in the area of modern day Taiwan. Finding hemp use and cultivation in this date range
puts it as one of the first and oldest known human agriculture crops. This point was also touched on by
Carl Sagan in 1977 when he proposed the possibility that marijuana may have actually been world's first
agricultural crop, leading to the development of civilization itself. 6,000 BCE Cannabis seeds and oil used
for food in China. 4,000 BCE Textiles made of hemp are used in China and Turkestan. 2,737 BCE First
recorded use of cannabis as medicine by Emperor Shen Neng of China. For thousands of years, 90% of all
ships’ sails and rope were made from hemp. The word ‘canvas’ comes from the Middle English word
“canevas” which comes from the Latin word cannabis. 80% of all textiles, fabrics, clothes, linen, drapes,
bed sheets, etc., were made from hemp until the 1820s, with the introduction of the cotton gin. The first
Bibles, maps, charts, Betsy Ross’s flag, the first drafts of the Declaration of Independence and the
Constitution were made from hemp. Rembrandt’s, Van Gogh's, Gainsborough’s, as well as most early
canvas paintings, were principally painted on hemp linen. Henry Ford’s first Model-T was built to run on
hemp gasoline and the car itself was constructed from hemp! On his large estate, Ford was
photographed among his hemp fields. The car, ‘grown from the soil,” had hemp plastic panels whose
impact strength was 10 times stronger than steel. Modern cars and planes are being made and
powered from hemp.

13. Religious Importance - The first mention of kaneh-bosm in the Old Testament appears with the
prophetshaman Moses. The sacred character of hemp in biblical times is evident from Exodus 30:22-33,
where Moses was instructed by God to anoint the meeting tent and all its furnishings with specially
prepared oil, containing hemp.

The War On Drugs

The reality of the war on drugs is that it is not based on scientific evidence. Instead, it is based on a dark history
of oppression, racism, and political corruption.

In spite of some form of cannabis being legal in some fashion in 29 states and Washington D.C., the government
still violently and with extreme prejudice continues to seek out those who dare possess it.

If the CDC calculated the number of deaths inflicted by police while enforcing marijuana laws, that number
would certainly be shocking and could even be deemed a risk to public health. Marijuana is, indeed, dangerous,
but only because of what can happen to you if the police catch you with it.

Nothing highlights the hypocrisy, immorality, and sheer idiocy of the drug war quite like marijuana prohibition.
Here we have a medicine that kills cancer cells, saves the lives of countless epileptic children, heals broken
bones, relieves pain, treats PTSD, is not dangerous, and exhibits a variety of other incredible benefits — yet the
state will kill you over it.

Drug War Statistics

e Amount spent annually in the U.S. on the war on drugs: More than $51,000,000,000

e Number of arrests in 2015 in the U.S. for drug law violations: 1,488,707

e Number of these arrests that were for possession only: 1,249,025 (84 percent)

e Number of people arrested for a marijuana law violation in 2015: 643,121

e Number of those charged with marijuana law violations who were arrested for possession only: 574,641
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(89 percent)

Number of Americans incarcerated in 2014 in federal, state and local prisons and jails: 2,224,400 or 1 in
every 111 adults, the highest incarceration rate in the world

Proportion of people incarcerated for a drug offense in state prison who are black or Latino, although
these groups use and sell drugs at similar rates as whites: 57 percent

Number of states that allow the medical use of marijuana: 28 + District of Columbia

Number of states that have approved legally taxing and regulating marijuana: 8 (Alaska, California,
Colorado, Maine, Massachusetts, Nevada, Oregon and Washington)

Number of people killed in Mexico's drug war since 2006: 100,000+

Number of students who have lost federal financial aid eligibility because of a drug conviction: 200,000+
Number of people in the U.S. who died from a drug overdose in 2015: 52,404

Tax revenue that drug legalization would yield annually, if currently-illegal drugs were taxed at rates
comparable to those on alcohol and tobacco: $46.7 billion

Harry J. Anslinger started the anti-marijuana movement on nothing but racism

Harry J. Anslinger quotes: ...the primary reason to outlaw marijuana is its effect on the degenerate races.

Marihuana leads to pacifism and communist brainwashing.

Most marijuana smokers are Negroes, Hispanics, jazz musicians, and entertainers. Their satanic music is driven
by marijuana, and marijuana smoking by white women makes them want to seek sexual relations with Negroes,
entertainers, and others. It is a drug that causes insanity, criminality, and death -- the most violence-causing
drug in the history of mankind.

Reefer makes darkies think they're as good as white men.

You smoke a joint and you're likely to kill your brother.

Endocannabinoid System

1.

The endocannabinoid system was discovered in the late 1980s when researchers were studying how
THC interacted with the body. The ECS would soon be considered more significant than all other
neuroscience discoveries combined.

In the early 1990s another amazing discovery was made when researchers found two endogenous
compounds that bind just like THC with the ECS. These THC-like cannabinoids, produced by our own
bodies, are respectively called anandamide and AG-2.

It eventually became clear that the receptors which comprised the ECS were the most prevalent
neurotransmitters throughout the brain and also found in the organs, bones, and skin.

Scientists have learned that the ECS plays a direct role in homeostasis, which means that it regulates
every metabolic process in the body to keep things running as they should. As Dr. Sunil Aggarwal
pointed out during the Cannabis Health Summit, the ECS plays a role in processes such as:

Mood regulation e Extinction of traumatic memory
Appetite e Protection of nerves and brain tissue
Memory e Bone growth

Inflammation e Tumor regulation

Pain perception e Baby breast-feeding reward

Muscle tone and movement e Stress management



e Eye pressure e Seizure activity
e Gastrointestinal motility e And many others

5. When we don’t have enough endocannabinoids in our body, we call this clinical endocannabinoid
deficiency — which medical researchers are connecting to a number of ailments including previously
untreatable illnesses like irritable bowel syndrome or fibromyalgia or migraines. When the ECS isn’t
healthy, any number of things can go wrong. The cannabinoids in cannabis can helps us bolster the ECS,
which is why the herb is so effective for so many different ailments.

6. In addition to endogenous and plant-based cannabinoids, attempts have been made to stimulate the
ECS with synthetic cannabinoids such as Marinol, which is the synthetic version of THC. While some
patients continue to benefit from this FDA-approved drug, the side effects can be very unpleasant for
others.

7. Despite knowledge of the ECS and its relationship with cannabis, governments have maintained severe
restrictions on the study and legal access of this plant. In 2014 alone the U.S. government locked up
700,000 people for cannabis all the while knowing the importance of this plant acting on the ECS.

8. Pharmaceutical companies meanwhile are permitted to attempt cracking the ECS in other ways, creating
chemical concoctions with often times ineffective, harsh or even fatal results. For example, between
1999 and 2014 the number of opioid prescriptions quadrupled. The number of opioid-related deaths
also quadrupled during that time span according to the CDC.

9. People have been using cannabis for over 10,000 years (without a single fatal overdose ever being
recorded), and some estimates have the ECS first developing at about 500 million years ago!

10. Many medicals school continue to overlook the ECS, however this is starting to change now that we
have the first science-based medical cannabis textbook.

11. Almost every animal, with the exception of insects, has an endocannabinoid system.

The endocannabinoid system plays a hand in many of the body's normal functions. The body contains two major
endocannabinoids, arachidonylethanolamine (AEA), nicknamed anandamide from the Sanskrit word for “bliss,”
and 2-arachidonylglycerol (2-AG). CB1 is the receptor in the brain where endocannabinoids influence short-term
memory, pain, emotion, hunger and other basic human feelings. When these endocannabinoids are at proper
levels, the body is able to function well. When they are out of balance, however, they can affect numerous
systems within the body. It is thought that an endocannabinoid deficiency is responsible for many of the hard-
to-treat illnesses alleviated by medical marijuana, that are currently increasing in today's world, and show
improvement with the treatment of cannabinoids found in cannabis.

Clinical endocannabinoid deficiency (CECD)

The endocannabinoid system is largest neurotransmitter system in the body. In fact, it is larger than all the
others put together. The endocannabinoid system is divided into neurotransmitters and receptors.
Neurotransmitters carry messages between the body and brain. In order to convey these messages, the
neurotransmitter needs to attach to a transmitter that then takes it to where it needs to go. For example, when
your stomach is empty, neurotransmitters located in the digestive system lock onto a receptor and travel to the
brain. When that specific chemical reaches the brain, the brain releases hunger signals that tell you it is time to
eat. This message system is involved in nearly every type metabolic function. An endocannabinoid deficiency can
result in one of two ways. First, the body may not produce enough, or it may produce too much, of the
endocannabinoid itself. A second way that things can go wrong is that the receptors fail to bond with the



message chemicals and therefore the message does not reach the brain. In either case, the messages become
jumbled and the body responds incorrectly. This can result in conditions such as chronic migraines, fibromyalgia,
irritable bowel syndrome (IBS) and other chronic conditions that appear to have no easily recognizable cause.

The miscommunication of the endocannabinoids often results in:

Extreme pain
Digestive disorders
Chronic fatigue

e Mood disorders

Each of these disorders is often co-morbid (or occurring together) and the cause is thought to be an irregularity

in the endocannabinoid system.

Medicinal

e 700 MEDICINAL USES OF CANNABIS SORTED BY DISEASE

- http://www.encod.org/info/700-MEDICINAL-USES-OF-CANNABIS.html

e Over 100 Scientific Studies Agree: Cannabis Annihilates Cancer
- http://expand-your-consciousness.com/100-scientific-studies-agree-cannabis-annihilates-

cancer/?t=THS

e 60 Peer-Reviewed Studies on Medical Marijuana

- http://medicalmarijuana.procon.org/view.resource.php?resourcelD=000884

e Multiple Sclerosis

e Tourette Syndrome

e Pain

e Obsessive Compulsive Disorder
e Brachial Plexus Neuropathies
e |nsomnia

Multiple Splasticity

Memory Disorders

Social Anxiety Disorders
Amyotrophic Lateral Sclerosis
Inflammatory Bowel Disease
Cancer

Opiate Addiction

Anorexia

Bladder Dysfunction

e Bronchial Asthma

e Chemotherapy-induced Harm
e (Constipation

e Crack Addiction

e Dementia

o Fibromyalgia

e Glaucoma

e Heroin Addiction

e Lymphoma

Nausea

Neuropathy

Obesity

Phantom Limb

Spinal Cord Injuries
Endotoxemia
Myocardia Infarction (Heart Attack)
Oxidative Stress
Diabetes: Cataract
Tremor

Cardiac Arrhythmias
Fatigue

Fulminant Liver Failure
Low Immune Function
Aging

Alcohol Toxicity
Allodynia

Arthritis: Rheumatoid
Ascites
Atherosclerosis
Diabetes Type 1

High Cholesterol

Liver Damage
Menopausal Syndrome


http://www.encod.org/info/700-MEDICINAL-USES-OF-CANNABIS.html
http://expand-your-consciousness.com/100-scientific-studies-agree-cannabis-annihilates-cancer/?t=THS
http://expand-your-consciousness.com/100-scientific-studies-agree-cannabis-annihilates-cancer/?t=THS
http://medicalmarijuana.procon.org/view.resource.php?resourceID=000884

Morphine Dependence e Intestinal permeability

e Appetite Disorders e Leukemia

e Auditory Disease e Liver Fibrosis

e Dystonia e Migraine Disorders
e Epstein-Barr infections e Oncoviruses

e Gynecomasia e Psoriasis

e Hepatitis e Thymoma

Nausea and Vomiting Treatment of side effects associated with antineoplastic therapy is the indication for
cannabinoids which has been most documented, with about 40 studies (THC, nabilone, other THC analogues,
cannabis). Most trials were conducted in the 1980s. THC has to be dosed relatively highly, so that resultant side
effects may occur comparatively frequently. THC was inferior to high-dose metoclopramide in one study. There
are no comparisons of THC to the modern serotonin antagonists. Some recent investigations have shown that
THC in low doses improves the efficacy of other antiemetic drugs if given together. In folk medicine
cannabinoids are popular and are often used in other causes of nausea including AIDS and hepatitis.

Anorexia and Cachexia An appetite enhancing effect of THC is observed with daily divided doses totalling 5 mg.
When required, the daily dose may be increased to 20 mg. In a long-term study of 94 AIDS patients, the
appetite-stimulating effect of THC continued for months, confirming the appetite enhancement noted in a
shorter 6-week study. THC doubled appetite on a visual analogue scale in comparison to placebo. Patients
tended to retain a stable body weight over the course of seven months. A positive influence on body weight was
also reported in 15 patients with Alzheimer's disease who were previously refusing food.

Spasticity In many clinical trials of THC, nabilone and cannabis, a beneficial effect on spasticity caused by
multiple sclerosis or spinal cord injury has been observed. Among other positively influenced symptoms were
pain, paraesthesia, tremor and ataxia. In some studies, improved bladder control was observed. There is also
some anecdotal evidence of a benefit of cannabis in spasticity due to lesions of the brain.

Movement Disorders There are some positive anecdotal reports of therapeutic response to cannabis in
Tourette's syndrome, dystonia and tardive dyskinesia. The use in Tourette's syndrome is currently being
investigated in clinical studies. Many patients achieve a modest improvement; however, some show a
considerable response or even complete symptom control. In some MS patients, benefits on ataxia and
reduction of tremor have been observed following the administration of THC. Despite occasional positive
reports, no objective success has been found in parkinsonism or Huntington disease. However, cannabis
products may prove useful in levodopa-induced dyskinesia in Parkinson disease without worsening the primary
symptoms.

Pain Large clinical studies have proven analgesic properties of cannabis products. Among possible indications are
neuropathic pain due to multiple sclerosis, damage of the brachial plexus and HIV infection, pain in rheumatoid
arthritis, cancer pain, headache, menstrual pain, chronic bowel inflammation and neuralgias. Combination with
opioids is possible.

Glaucoma In 1971, during a systematic investigation of its effects in healthy cannabis users, it was observed that
cannabis reduces intraocular pressure. In the following 12 years, a number of studies in healthy individuals and
glaucoma patients with cannabis and several natural and synthetic cannabinoids were conducted. cannabis
decreases intraocular pressure by an average 25-30%, occasionally up to 50%. Some non-psychotropic



cannabinoids, and to a lesser extent, some non-cannabinoid constituents of the hemp plant also decrease
intraocular pressure.

Epilepsy The use in epilepsy is among its historically oldest indications of cannabis. Animal experiments provide
evidence of the antiepileptic effects of some cannabinoids. The anticonvulsant activity of phenytoin and
diazepam have been potentiated by THC. According to a few case reports from the 20th century, some epileptic
patients continue to utililize cannabis to control an otherwise unmanageable seizure disorder.

Asthma Experiments examining the anti-asthmatic effect of THC or cannabis date mainly from the 1970s, and
are all acute studies. The effects of a cannabis cigarette (2% THC) or oral THC (15 mg), respectively,
approximately correspond to those obtained with therapeutic doses of common bronchodilator drugs
(salbutamol, isoprenaline). Very few patients developed bronchoconstriction after inhalation of THC.

Dependency and Withdrawal According to historical and modern case reports cannabis is a good remedy to
combat withdrawal in dependency on benzodiazepines, opiates and alcohol. For this reason, some have referred
to it as a gateway drug back. In this context, both the reduction of physical withdrawal symptoms and stress
connected with discontinuance of drug abuse may play a role in its observed benefits.

Psychiatric Symptoms An improvement of mood in reactive depression has been observed in several clinical
studies with THC. There are additional case reports claiming benefit of cannabinoids in other psychiatric
symptoms and diseases, such as sleep disorders, anxiety disorders, bipolar disorders, and dysthymia. Various
authors have expressed different viewpoints concerning psychiatric syndromes and cannabis. While some
emphasize the problems caused by cannabis, others promote the therapeutic possibilities. Quite possibly
cannabis products may be either beneficial or harmful, depending on the particular case. The attending
physician and the patient should be open to a critical examination of the topic, and a frankness to both
possibilities.

Autoimmune Diseases and Inflammation In a number of painful syndromes secondary to inflammatory
processes (e.g. ulcerative colitis, arthritis), cannabis products may act not only as analgesics but also
demonstrate anti-inflammatory potential. For example, some patients employing cannabis report a decrease in
their need for steroidal and nonsteroidal anti-inflammatory drugs. Moreover, there are some reports of positive
effects of cannabis self-medication in allergic conditions. It is as yet unclear whether cannabis products may
have relevant effects on causative processes of autoimmune diseases.

Miscellaneous, Mixed Syndromes There are a number of positive patient reports on medical conditions that
cannot be easily assigned to the above categories, such as pruritus, hiccup, ADS (attention deficit syndrome),
high blood pressure, tinnitus, chronic fatigue syndrome, restless leg syndrome, and others. Several hundred
possible indications for cannabis and THC have been described by different authors. Cannabis products often
show very good effects in diseases with multiple symptoms that encompassed within the spectrum of THC
effects, for example, in painful conditions that have an inflammatory origin (e.g., arthritis), or are accompanied
by increased muscle tone (e.g., menstrual cramps, spinal cord injury), or in diseases with nausea and anorexia
accompanied by pain, anxiety and depression, respectively (e.g. AIDS, cancer, hepatitis C).

Medical marijuana - ailments/cannabinoids

- Relieves Pain - Analgesic - (THC, CBD, CBN, CBC, CBGa)
- Suppresses appetite / Helps with weight loss - Anorectic - (THCv)
- Kills or slows bacteria growth - Antibacterial - (CBD, CBG, CBCa)

10



- Reduces blood sugar levels - Anti-diabetic - (CBD)
- Reduces vomiting and nausea - Anti-emetic - (THC, CBD)
- Reduced seizures and convulsion - Anti-epileptic - (CBD, THCv)
- Treats fungal infection - Antifungal - (CBCa)
- Reduces inflammation - Anti-inflammatory - (CBD, CBG, CBC, CBGa, CGCa, THCa, CBDa)
- Aids Sleep - Anti-insomnia - (CBN)
- Reduces risk of artery blockage - Anti-ischemic - (CBD)
- Inhibits cell growth in tumors/cancer cells - Anti-proliferative - (CBD, CBG, CBC, THCa, CBDa)
- Treats psoriasis - Anti-psioratic - (CBD)
- Tranquilizing, used to manage psychosis - Antipsychotic - (CBD)
- Suppresses muscle spasms - Antispasmodic - (THC, CBD, CBC, THCa)
- Relieves Anxiety - Anxiolitic - (CBD)
- Stimulates appetite - Appetite Stimulant - (THC)
- Promotes bone growth - Bone Stimulant - (CBD, CBG, CBC, THCa)
- Reduces function in the immune system - Immunosuppresive - (CBD)
- Reduces contractions in the small intestines - Intestinal Anti-prokinetic - (CBD)
- Protects nervous system degeneration - Neuroprotective - (CBD)
15 Fascinating Facts About Hemp

Hemp is the earth’s most persecuted commodity. Hemp can grow without pesticides. The crop also kills some
weeds, purifies soil, and is suitable for rotation use due to its short harvest cycle (120 days). Hemp is also a high-
yield crop. One acre of hemp produces twice as much oil as one acre of peanuts, and nearly four times as much
fiber pulp (for paper) as an acre of trees.” Hemp is a sustainable and renewable resource affecting almost every
major industry. However, due to decades of propaganda and misinformation, hemp has not received the
attention it deserves.

Hemp is the common name for plants of the entire genus Cannabis, although the term is often used to refer only
to Cannabis strains cultivated for industrial (non-drug) use. Industrial hemp has many uses, including paper,
textiles, biodegradable plastics, construction, health food, and fuel. It is one of the fastest growing biomasses
known, and one of the earliest domesticated plants known. Here are 15 fascinating facts about the less-
pleasurable version of weed. [Source]

1. All schoolbooks were made from hemp or flax paper until the 1880s. (Jack Frazier. Hemp Paper
Reconsidered. 1974.)

2. It was legal to pay taxes with hemp in America from 1631 until the early 1800s. (LA Times. Aug. 12,
1981.)

3. Refusing to grow hemp in America during the 17th and 18th centuries was against the law! You could be
jailed in Virginia for refusing to grow hemp from 1763 to 1769 (G. M. Herdon. Hemp in Colonial Virginia).

4. George Washington, Thomas Jefferson and other founding fathers grew hemp. (Washington and
Jefferson Diaries. Jefferson smuggled hemp seeds from China to France then to America.)

5. Benjamin Franklin owned one of the first paper mills in America, and it processed hemp. Also, the War
of 1812 was fought over hemp. Napoleon wanted to cut off Moscow’s export to England. (Jack Herer.
Emperor Wears No Clothes.)

6. For thousands of years, 90% of all ships’ sails and rope were made from hemp. The word ‘canvas’ comes
from the Middle English word “canevas” which comes from the Latin word cannabis. (Webster’s New
World Dictionary.)

7. 80% of all textiles, fabrics, clothes, linen, drapes, bed sheets, etc., were made from hemp until the
1820s, with the introduction of the cotton gin.
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The first Bibles, maps, charts, Betsy Ross’s flag, the first drafts of the Declaration of Independence and
the Constitution were made from hemp. (U.S. Government Archives.)

The first crop grown in many states was hemp. 1850 was a peak year for Kentucky producing 40,000
tons. Hemp was the largest cash crop until the 20th century. (State Archives.)

Oldest known records of hemp farming go back 5000 years in China, although hemp industrialization
probably goes back to ancient Egypt.

Rembrandt’s, Van Gogh'’s, Gainsborough’s, as well as most early canvas paintings, were principally
painted on hemp linen.

In 1916, the U.S. Government predicted that by the 1940s all paper would come from hemp and that no
more trees need to be cut down. Government studies report that 1 acre of hemp equals 4.1 acres of
trees. Plans were in the works to implement such programs. (U.S. Department of Agriculture Archives.)
Quality paints and varnishes were made from hemp seed oil until 1937. 58,000 tons of hemp seeds were
used in America for paint products in 1935. (Sherman Williams Paint Co. testimony before the
U.S.Congress against the 1937 Marijuana Tax Act.)

Henry Ford’s first Model-T was built to run on hemp gasoline and the car itself was constructed from
hemp! On his large estate, Ford was photographed among his hemp fields. The car, ‘grown from the
soil,” had hemp plastic panels whose impact strength was 10 times stronger than steel. (Popular
Mechanics, 1941.)

In 1938, hemp was called ‘Billion Dollar Crop.’ It was the first time a cash crop had a business potential
to exceed a billion dollars. (Popular Mechanics, Feb. 1938.)

As many as 50,000 different things can be made out of hemp. The world's resources are limited and dwindling
every day that goes by. We all have a responsibility to better utilize the versatile plant that is hemp, and let it
help heal the world. One way we can do this is by replacing products made out of paper or petrochemicals with
ones made of hemp. If you’re hip to this idea, here are 12 things (out of an estimated 50,000 things!) that should
absolutely be made from hemp for the sake of our world.

1.

Diapers It is estimated as many as 27.4 billion (that's with a B) disposable diapers are consumed in
America alone in one year. All of those end up in landfills, where they take a very long time to
decompose since many of them are made out of petrochemicals. There are great options available: cloth
diapers can be made from hemp, and don't end up in landfills at nearly the same rate as disposable
diapers, and disposable diapers can be made from hemp too.

Tampons | am obviously a male, so | will tread lightly on this subject, as | don't have any personal
experience with tampons. However, | can point to some math | think will highlight the need to make
more tampons out of hemp versus other things. Estimates are that the average woman will go through
9,600 tampons in her lifetime. Multiply that by how many women there are on the planet, consider that
many of those products end up in landfills, and it becomes obvious that making tampons out of hemp
versus other things that decompose much slower is a good idea.

Gloves Hemp plastic doesn’t pose the health and safety risks associated with other plastic materials. My
friend Chris from Oregon Hemp Works pointed this one out to me. Over 100 billion petrochemical gloves
are thrown away each year. Think about it - mechanics, doctors, tattoo artists, janitors, etc., all use
disposable gloves as part of their jobs. Imagine if all of those gloves were made out of hemp?

Fuel s Rachel Garland pointed out in her earlier article for Green Flower, hemp is the most cost efficient
and environmentally friendly fuel crop out there. Hemp can produce two different types of fuel — hemp
biodiesel and hemp ethanol/methanol. | once heard a story told by Willy Nelson that he once drove a
car to a hemp rally that was powered by hemp biodiesel.

Plastic bottles and bags Americans throw away 35 billion plastic bottles every year. A lot of those end up
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in landfills, but a lot of them also end up in oceans. The same goes for plastic bags. If you want to feel
alarmed, just Google 'Pacific Ocean Garbage Patch.' All of that plastic is going to take a very long time to
decompose. If those products were made from hemp, they would have likely already decomposed by
now.

Houses The components of hempcrete, including hemp hurds, water, and lime binder, form to create a
naturally flame resistant building material. The economy is doing well right now, and whenever that
happens, homes get built in large numbers. A lot of those houses are built using wood. Why not save
those trees and make the homes out of hemp? Homes that are built using hempcrete (building material
made from hemp) are more durable than houses built out of wood, and actually have a negative carbon
footprint. Houses built out of hempcrete are also more fire resistant.

Electronic device casings Look around you; chances are electronic devices surround you with casings
made out of plastic made from petrochemicals. Your laptop, tablet, phone, TV, DVD player, etc., all of it
is likely made out of petrochemicals. Think about how many of those types of items you have thrown
away which are now sitting in a landfill. It's a problem that grows daily.

Batteries Rachel Garland pointed out in her earlier Green Flower article. | can't hammer home the points
she made enough, as it's estimated that as much as 180,000 tons worth of batteries are thrown away
each year. Batteries can be particularly toxic. The reduction in environmental impact alone makes
making batteries out of hemp worth it. And, batteries made from hemp can be made at 1/1000 of the
cost of our current energy systems and will outperform current energy storing technologies.

All clothing Did you know Levi jeans were originally made from hemp sailcloth (and rivets)? Clothing
made from hemp is stronger than clothing made from other fibers. But, here’s something interesting to
know, fiber made from hemp can actually stop the spread of some bacteria. This isn’t true for cotton.
Furniture Anything wood can do hemp can usually do too. A lot of wood goes into making furniture.
People throw away furniture more often than they realize. Couches, chairs, etc. can all be made, top to
bottom, out of hemp.

Make up and make up containers in not so shocking news, | do not wear makeup and | have never
purchased a makeup product. However, there are many, many people out there that do. The makeup
itself is not as big an environmental problem, as is the packaging, which is oftentimes excessive, and
once opened, it is thrown away. The packaging is almost always made out of wood paper products (the
box) and petrochemicals (the plastic holder). All of it can be made from hemp to help reduce the impact
on our environment. Plus, my wife tells me, hemp makeup is quality!

All paper products Naturally acid-free hemp paper does not yellow as quickly as tree pulp-based paper.
Some of the most common things filling up landfills are paper products made from wood; paper towels,
toilet paper, bags, newspapers, etc. All of them could be made from hemp, and while wood paper
products decompose faster than plastic, they still take a lot of wood to make, which takes a long time to
grow. Hemp grows much, much faster. And, hemp paper is stronger than wood-based paper, and can
withstand more folding and wear and tear. Hemp is the strongest natural fiber of any source available.

Bible verses related to Cannabis

If cannabis was one of the main ingredients of the ancient anointing oil _ and receiving this oil is what made
Jesus the Christ and his followers Christians, then persecuting those who use cannabis could be considered anti-
Christ.

The word for cannabis is kaneh-bosm, also rendered in traditional Hebrew as kaneh or kannabus, and appears
several times throughout the Old Testament. The first mention of kaneh-bosm in the Old Testament appears
with the prophetshaman Moses. This word appears five times in the Old Testament; in the books of Exodus, the
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Song of Songs, Isaiah, Jeremiah, and Ezekiel. The sacred character of hemp in biblical times is evident from
Exodus 30:22-25, where Moses was instructed by God to anoint the meeting tent and all its furnishings with
specially prepared oil, containing hemp. Exodus 30:22-25 - Then the lord said to moses, “take the following fine
spices: 500 shekels of liquid myrrh, half as much of fragrant cinnamon, 250 shekels of kannabosm, 500 shekels
of cassia — all according to the sanctuary shekel — and a hind of olive oil. Make these into a sacred anointing oil, a
fragrant blend, the work of a perfumer. It will be the sacred anointing oil.

Genesis 1:29 — And God said, Behold, | have given you every herb bearing seed, which [is] upon the face of all
the earth, and every tree, in the which [is] the fruit of a tree yielding seed; to you it shall be for meat.

Genesis 9:3 — Every moving thing that liveth shall be meat for you; even as the green herb have | given you all
things.

Genesis 1:29-31 — And God said, Behold, | have given you every herb bearing seed, which [is] upon the face of all
the earth, and every tree, in the which [is] the fruit of a tree yielding seed; to you it shall be for meat.

Genesis 1:12 — And the earth brought forth grass, [and] herb yielding seed after his kind, and the tree yielding
fruit, whose seed [was] in itself, after his kind: and God saw that [it was] good.

Anointing was common among kings of Israel. It was the sign and symbol of royalty. The word 'Messiah' signifies
the 'Anointed One', and none of the kings of Israel were styled the Messiah unless anointed. After the fall of the
Jewish kingdoms, and the bloody purges following the forged discovery of the Book of the Law (1 Kings 23), the
cannabis holy oil was prohibited as associated with pagan worship. Yet it seems that certain sects retained the
topical entheogen, and continued to practice the older religion, silently awaiting the return of a Messiah-king in
the line of David.

The ministry of Jesus marked the return of the Jewish Messiah-kings, and thus the re-emergence of the holy oil.
Jesus was called the Christ because he violated the Old Testament taboo on the cannabis oil and distributed it
freely for initiation rites and to heal the sick and wounded.
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Cannabis use is associated with a substantial reduction in premature deaths in the
United States.

Author: Thomas M. Clark, tclark2@iusb.edu Affiliation: Professor and Chair, Department of Biology - Indiana
University Date: 2017-08-11 Abstract

Background: Adverse effects of moderate Cannabis use on physical health are subtle and rarely fatal, while
Cannabis use is associated with decreased rates of obesity, diabetes mellitus, mortality from traumatic brain
injury, use of alcohol and prescription drugs, driving fatalities, and opioid overdose deaths. These data suggest
that Cannabis use may decrease premature deaths. To date, no studies have attempted to estimate impacts of
Cannabis use on premature death that include both adverse and beneficial effects on physical health.

Results: Marijuana use is estimated to reduce premature deaths from diabetes mellitus, cancer, and traumatic
brain injury by 989 to 2,511 deaths for each 1% of the population using Cannabis. Using a monthly user rate of
12.2% in the analysis, this results in an estimated 12,100 to 30,600 deaths from these causes prevented annually
due to marijuana consumption. Including MMJ, Cannabis use appears to prevent approximately 17,400 to
38,500 premature deaths annually under current policies. The analysis predicts an estimated 23,500 to 47,500
deaths prevented annually if medical marijuana were legal nationwide. A number of other potential causes of
reduced mortality due to Cannabis use were revealed but were excluded from the analysis because quantitative
data were lacking. These estimates thus substantially underestimate the actual impact of Cannabis use on
premature death. Including states with legal access as of 2015, prohibition is responsible for an estimated
minimum of 6,100 to 9,000 deaths annually due to lack of access to medical marijuana, in addition to the
increased deaths from cancer, diabetes mellitus, and TBI arising from a decrease in the numbers of people using
marijuana. Overall, prohibition is estimated to lead to similar numbers of premature deaths as drunk driving,
homicide, or fatal opioid overdose.

Conclusions: Cannabis use prevents thousands of premature deaths each year, and Cannabis prohibition is
revealed as a major cause of premature death in the U.S.
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Cannabis oil treating Epilepsy, 173 years ago

William Brooke O’Shaughnessy

Everyday I read articles about scientific breakthroughs concerning the medical properties of cannabis, this
morning I read an article on how CBD is “a wonder medicine for pediatric epilepsy’ and how Amylea Nunez, aged
two months was the youngest patient to be prescribed cannabis oil. However, she is not the youngest and cannabis
oil as a treatment in paediatric epilepsy is not a new discovery, it is merely a rediscovery.

You can read little Amylea’s amazing story: Infant Overcomes Seizures After Becoming Youngest Patient to Take
Cannabis Oil

In 1840, Victorian Doctors were treating people with extracts of cannabis for many illnesses, including tinctures
for treating children with epilepsy.

One of my favourite pioneers was Dr William Brooke O’Shaughnessy MD, an Irish physician, surgeon, Professor of
chemistry, scientist and innovator, he was a pioneer of ‘intravenous therapy’ and he is the man credited with
introducing cannabis to Western medicine.

O’Shaughnessy graduated in 1829 with a Medical Doctorate from the University of Edinburgh. In 1831, at the
young age of 22, he investigated cholera and his early work led to the development of intravenous fluid and
electrolyte-replacement therapy.

In 1833, O’'Shaughnessy moved to Calcutta, India to work for the British East India Company and during his time
there he developed new cannabinoid extraction techniques which he used is preparations to treat patients
suffering from, cholera, tetanus, analgesia, rheumatism and epilepsy in infants.

In India, he initially studied botanical pharmacology and chemistry, publishing his first paper on medical cannabis
in 1839.

In his paper “On the preparations of the Indian hemp, or Gunjah” published in the Provincial Medical Journal,
London on February 4th, 1843, O’'Shaughnessey relates the case of a baby just over a month old who he
administered an ethanol (alcohol) cannabis based tincture.

Please remember this was written 173 years ago.

Case of Infantile Convulsions, 1843

“A very interesting case of this disease has recently occurred in my private practice, the particulars of which I have
the permission of the family to insert in this paper. A female infant, forty days old, the child of Mr. and Mrs. J. L., of
Calcutta, on the 10th of September had a slight attack of convulsions, which recurred chiefly at night for about a
fortnight, and for which the usual purgatives-warm baths and a few doses of calomel and chalk-were given without
effect. On that day the attacks were almost unceasing, and amounted to regular tetanic paroxysms. The child had,
moreover, completely lost appetite and was emaciating rapidly”

“I had by this time exhausted all the usual methods of treatment, and the child was apparently in a
binking state. Under these circumstances I stated to the parents the results of the experiments I had made with
the hemp, and my conviction that it would relieve their infant if relief could possibly be obtained. They gladly
consented to the trial, and a single drop of the spirituous tincture, equal to the one-twentieth part of a grain in weight,
was placed on the child’s tongue at 10pm.”

1/20th of a grain is 3.24mgs

“No immediate effect was perceptible, and in an hour and a half two drops more were given. The infant fell asleep in
a few minutes, and slept soundly till 4pm, when she awoke, screamed for food, took the breast freely, and fell asleep
again. At 9am, 1st of October, I found the child fast asleep, but easily roused; the pulse, countenance, and skin perfectly
natural. In this drowsy state she continued for four days totally free from convulsive symptoms in any form.

“During this time the bowels were frequently spontaneously relieved, and the appetite returned to the natural
degree. October 4th, At 1am, convulsions returned and continued at intervals during the day; 5 drop doses of the
tincture were given hourly. Up to midnight there were 30 fits, and 44 drops of the tincture of hemp were ineffectually
given.”
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“Paroxysms continued during the night. At 11am, it was found that the tincture in use during the preceding days had
been kept by the servant in a small bottle with a paper stopper, the spirit had evaporated and the whole of the resin
had settled on the sides of the phial. The infant had in fact been taking drops of mere water during the preceding
day.”

Always shake cannabis preparations before use and store in the fridge.

“A new preparation was given in 3 drop doses during the 5th and 6th, and increased to 8 drops with the effect of
diminishing the violence, though not of preventing the return of the paroxysm. On the 7th I met Dr. Nicholson in
consultation, and despairing of a cure from the hemp, it was agreed to intermit its use, to apply a mustard poultice
to the epigastrium, and to give a dose of castor oil and turpentine.”

“The child, however, rapidly became worse, and at Zpm, a tetanic spasm set in, which lasted without intermission till
6.30pm. A cold bath was tried without solution of the spasm; the hemp was, therefore, again resorted to, and a dose
of 30 drops, equal to one and a-half grains of the resin, given at once.”

Approx: 100mgs

“Immediately after this dose was given the limbs relaxed, the little patient fell fast asleep, and so continued for 13
hours. While asleep, she was evidently under the peculiar influence of the drug. On the 8th October, at 4am, there was
a severe fit, and from this hour to 10pm, 25 fits occurred, and 130 drops of the tincture were given in 30 drop doses”
Dr O’Shaughnessy (quite correctly) increased the dose

“It was now manifestly a struggle between the disease and the remedy; but at 10pm, she was again narcotised, and

from that hour no fit returned”

“The child is now 17/12/1842 in the enjoyment of robust health, and has regained her natural plump and happy
appearance. In reviewing this case several very remarkable circumstances present themselves. At first we find

3 drops, causing profound narcotism, subsequently we find 130 drops daily required to produce the same effect”

He was learning about how tolerance builds, hence the requirement to increase the dose (slowly).

“Should the disease ever recur, it will be a matter of much interest to notice the quantity of the tincture requisite to
afford relief. The reader will remember that this infant was but 60 days old when 130 drops were given in one day, of
the same preparation of which ten drops had intoxicated the student Dinonath Dhur, who took the drug for
experiment”

Dr O’Shaughnessy concludes:

“The preceding cases constitute an abstract of my experience on this subject, and constitute the grounds of my belief
that in hemp the profession has gained an anti-convulsive remedy of the greatest value”

The Doctor explains how he prepares his preparations

“The resinous extract is prepared by boiling the rich, adhesive tops of the dried gunjah, in spirit, until all the resin is
dissolved. The tincture thus obtained is evaporated to dryness by distillation, or in a vessel placed over a pot of boiling
water. The extract softens at a gentle heat, and can be made into pills without any addition”

The alcohol he used was 84.5% ethanol, he was preparing what many people today would refer to as a FECO
extraction (full extract cannabis oil).

“Doses, etc.-In tetanus a drachm of the tincture is every half hour until the paroxysms cease, or catalepsy is induced”
A drachm is 1.77 grams and tetanus is also referred to as lockjaw

“In hydrophobia I would recommend the resin in soft pills, to the extent of 10 to 20 grains to be chewed by the
patient, and repeated according to the effect”

10 to 20 grains is 0.65 grams to 1.3 grams, and from Dr O’Shaughnessy’s description of the pill making process it
is actually cannabis oil as we now know it, 1.3 grams is a very significant dose. Hydrophobia is a common symptom
of Rabies.

“With the alcoholic extract made from the tops in the way I recommend the practitioner has only to feel his way, and
increase the dose until he produces intoxication as the test of the remedy having taken effect”

“Of all powerful narcotics it is the safest to use with boldness and decision”
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Cannabis use is associated with a substantial reduction in
premature deaths in the United States.

Author: Thomas M. Clark, tclark2@iusb.edu
Affiliation: Professor and Chair, Department of Biology, Indiana University South Bend, 1700
Mishawaka Ave. South Bend IN 46634-1700

Abstract

Background: Adverse effects of moderate Cannabis use on physical health are subtle and rarely
fatal, while Cannabis use is associated with decreased rates of obesity, diabetes mellitus, mortality
from traumatic brain injury, use of alcohol and prescription drugs, driving fatalities, and opioid
overdose deaths. These data suggest that Cannabis use may decrease premature deaths. To date,
no studies have attempted to estimate impacts of Cannabis use on premature death that include
both adverse and beneficial effects on physical health.

Methods: A systematic review, meta-analysis, and narrative summary of effects of Cannabis use on
mortality are performed. Studies addressing the impact of Cannabis use on physiological systems
and metabolism, and fatality rates following brain injury, are used with reported numbers of
deaths from these causes and the proportion of the population using Cannabis to obtain an initial
estimate of the effects of Cannabis use on premature death. Changes in death rates and alcohol
consumption following legalization of medical marijuana are used with census data from states
with legal access to estimate the impact of legalization of medical marijuana.

Results: Marijuana use is estimated to reduce premature deaths from diabetes mellitus, cancer,
and traumatic brain injury by 989 to 2,511 deaths for each 1% of the population using Cannabis.
Using a monthly user rate of 12.2% in the analysis, this results in an estimated 12,100 to 30,600
deaths from these causes prevented annually due to marijuana consumption. Including MM],
Cannabis use appears to prevent approximately 17,400 to 38,500 premature deaths annually
under current policiesh. The analysis predicts an estimated 23,500 to 47,500 deaths prevented
annually if medical marijuana were legal nationwide. A number of other potential causes of
reduced mortality due to Cannabis use were revealed, but were excluded from the analysis
because quantitative data were lacking. These estimates thus substantially underestimate the

actual impact of Cannabis use on premature death. Including states with legal access as of 2015,
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prohibition is responsible for an estimated minimum of 6,100 to 9,000 deaths annually due to lack
of access to medical marijuana, in addition to the increased deaths from cancer, diabetes mellitus,
and TBI arising from a decrease in the numbers of people using marijuana. Overall, prohibition is
estimated to lead to similar numbers of premature deaths as drunk driving, homicide, or fatal
opioid overdose.

Conclusions: Cannabis use prevents thousands of premature deaths each year, and Cannabis
prohibition is revealed as a major cause of premature death in the U.S.

Introduction:

There is growing acknowledgement of the medical and therapeutic benefits of the unique

pharmacologically active compounds produced by Cannabis (marijuana). These compounds,

known collectively as cannabinoids, include A9-tetrahydrocannabinol (THC) and cannabidiol
(CBD) that act on the endocannabinoid system of vertebrates and other animals [1]. Millions of
people find relief from a variety of medical conditions including chronic and neuropathic pain,
neurodegenerative and neuroinflammatory diseases, inflammation, and nausea and emesis using
Cannabis [2-9]. In recent surveys of medical marijuana patients, eighty percent of patients report
reduced use of prescription drugs upon initiation of medical marijuana, citing more effective relief
of symptoms, less withdrawal, and fewer adverse side effects as reasons for the switch [10,11].
Prescriptions for drugs used to treat pain, anxiety, nausea, psychoses, seizures, sleep disorders,
depression, and spasticity decrease following legalization of medical marijuana [12]. Decreases
are also reported in use of illicit drugs and alcohol by medical marijuana (MM]) patients
[10,11,13].

Recent reviews have addressed the adverse effects of Cannabis [14-17], and several have
attempted to estimate the impact of Cannabis on the global burden of disease or the number of
deaths caused by Cannabis use [18-21]. It is clear that heavy use of Cannabis has deleterious
effects on health. However, these recent analyses only include deleterious effects of Cannabis use.
Recent studies documenting potentially beneficial effects of Cannabis use on health are ignored. It
is the net effect on health and mortality, including both adverse and beneficial effects, that is most
important for public health - if only deleterious effects were considered, then water, food, and
exercise would all be considered harmful. Furthermore, it should be obvious that non-fatal

detrimental effects such as Cannabis use disorder are less important than effects on premature
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death. While use disorders can have significant negative impacts on quality of life, one can recover
from use disorders. Premature death, on the other hand, is final.

Evidence for harmful effects leading to a net increase in mortality due to Cannabis use is
weak. A number of recent studies have found no increase in the mortality rate of Cannabis users.
One study followed a cohort of users from age 18 to 38, and found that the only negative health
outcome in the end of this period arising from Cannabis consumption was periodontal disease,
while some health outcomes (HDL, cholesterol, triglyceride, and glycated Hb levels) were
improved in users [22]. The failure to detect an association between Cannabis use and poor
physical health in midlife was not due to better initial health, or healthier lifestyles in Cannabis
users counteracting harmful effects of Cannabis use, but rather arose from an absence of any
significant effect of Cannabis use (Meier et al. 2016) [22]. A study following adolescent users into
their mid-thirties did not find any association of even heavy marijuana use with health problems
[23]. Another longitudinal study found no increase in mortality over fifteen years, after
adjustment for social background variables, in a group of over 45,000 Swedish military conscripts
[24]. Fuster et al. [25] found that daily Cannabis use was not associated with increased emergency
hospital visits (aOR 0.67, 95% CI 0.36 - 1.24), or rates of healthcare utilization, among patients
reporting use [25]. Sidney et al. found that, after accounting for increased rates of Cannabis use in
AIDS patients, marijuana use was not associated with increased mortality [26]. One study from
Switzerland even detected a dose dependent and significant decrease in the risk of injury with
Cannabis use (OR =0.33,95% CI .12 -.92) [27]. There is thus little or no support for the
hypothesis that moderate marijuana use leads to significant health problems, or increased
mortality rates, even following years of use.

While evidence is not consistent with moderate Cannabis use leading to fatal outcomes,
even after years of use, there is emerging evidence suggesting that moderate Cannabis use may
lead to significant positive health outcomes. A number of recent studies have shown lower rates of
obesity, or healthier BMI, in current Cannabis users, effects that remain after full adjustment of the
data for confounding factors [22,28-30]. The United States is in the midst of an obesity epidemic,
and obesity is positively correlated with increased rates of a number of significant health issues,
including cancer, cardiovascular disease, chronic kidney disease, diabetes mellitus, and
Alzheimer’s disease [31,32]. These obesity-related diseases have a huge impact on public health.

Given that extensive research has shown that deleterious effects on physical health are subtle, and
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generally are not fatal, this leads to the prediction that inclusion of beneficial effects in estimates
of the public health impact of Cannabis use will reveal that Cannabis use decreases the premature
death rate. The present systematic review and meta-analysis attempts to provide an initial, rough
estimate of the overall effects of Cannabis use on the mortality rate that includes evidence for both
beneficial and deleterious effects.
Rationale: Recent studies have attempted to estimate the harm caused by Cannabis use from its
effects on mortality and burden of disease. These studies are biased as they only consider
deleterious effects and ignore substantial evidence for beneficial effects of moderate Cannabis use
through effects on obesity rates and oxidative damage. The data available at this time thus suggest
that the net impact of Cannabis use on public health, at least in terms of premature death, may be
beneficial. Analyses considering both harmful and beneficial effects of Cannabis use in estimates of
the net impact on public health are needed.
Objectives: The current study has four main objectives. These are:
1. Identify in the literature quantitative data on causes of death influenced by Cannabis use.
2. Determine whether available evidence on the impact of Cannabis use on physical health is
consistent with a net beneficial or harmful impact on public health.
3. Provide an initial, rough estimate the magnitude of the effects of Cannabis use on the rate of
premature deaths in the U.S.
4. Provide a supporting framework to assist interpretation of the results.
Methods:
Systematic review of the literature on the influence of Cannabis use on mortality:
This research did not involve human subjects as it is a systematic review analyzing
published data. The study was performed as a systematic review with meta-analysis and narrative
synthesis following PRISMA protocols [33].

Review protocol: The effects of Cannabis use on mortality from effects on organ systems and

disease states considered most likely to be influenced by Cannabis were investigated. These were
cancer, appetite and metabolism, cardiovascular disease, liver disease, lung disease, and brain
injury. Then, data on changes in mortality rates or harmful behaviors following legalization of
medical marijuana were sought and analyzed. The search engines Google Scholar and PubMed
were used to identify relevant papers on these topics. The initial screen of the articles emerging

from these searches selected papers reporting odds ratios or equivalent measures comparing
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rates of disease states in users and non-users, survival rates of users and non-users, or changes in
fatalities following changes in legal status. Additional articles were sought in the reference
sections of primary and review papers identified in this initial search. These studies were
subjected to further analysis and supplemented with qualitative evidence allowing context. A
second round of targeted searches was then performed for articles that illuminated issues arising
in the initial search. The screen was performed twice, most recently in August 2016.

Eligibility criteria: Studies published since 2000, that addressed the impact of marijuana on

potentially fatal diseases, survival of accidents and accident rates, or the effects of legalization of
medical marijuana on mortality, were sought. Relevant studies were in English. Studies included in
the quantitative analysis must report quantitative data comparing the incidence of diseases, such
as rates of cancer, diabetes mellitus, cardiovascular disease, liver disease, or lung disease, in
Cannabis users and non-users. To be included into the meta- analysis, studies must adjust for
tobacco use and other confounding factors, and provide data for usage typical of the US population.

Information sources: Google Scholar, PUBMED, and reference sections of identified research and

review articles were screened for relevant papers.

Search: The initial search for articles on the correlation between cancer rates and Cannabis use
was performed using search terms “Cannabis and cancer” and ‘marijuana and cancer’. Search
terms used for diabetes mellitus were “Cannabis and diabetes mellitus” and ‘marijuana and
diabetes mellitus”. Search terms for traumatic brain injuries were “Cannabis and brain injury” and
‘marijuana and brain injury’. Search terms for cardiovascular disease were “Cannabis and
cardiovascular disease” and “marijuana and cardiovascular disease”. Search terms for lung disease
were “Cannabis and lung disease” and “marijuana and lung disease”. Search terms for liver disease
were “Cannabis and liver disease” and “marijuana and liver disease”. For medical marijuana
(MM]), an initial search was performed using the phrases “Medical marijuana and mortality”,
indicating possible effects on suicides, opioid use and overdose deaths, driving fatalities, and
alcohol use. This initial search was followed by searches for “Cannabis and suicide” and “marijuana

»n «

and suicide”, “Cannabis and opioid or opiate overdose” and “marijuana and opioid or opiate
overdose”, “Cannabis and driving fatalities” and “marijuana and driving fatalities”, and “Cannabis
and alcohol use” and “marijuana and alcohol use”, respectively.

Data collection process: Citations appearing in database searches were copied into word and

endnote files by search topic: i.e. Cannabis and cancer, Cannabis and DV, etc., and were initially
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screened for relevance by reading the title. Those articles selected in the initial screen were then
considered in more detail by reading the abstract, and those providing data relevant to the study
were then read in detail. Additional sources identified in reference sections of primary and
secondary literature, and results of further searches to illuminate and clarify questions arising
during the analysis of mortality data, were included in the analysis.
Data items: Quantitative data for effects of Cannabis use on causes of death hypothesized to be
influenced by Cannabis use were identified. Causes of death investigated included obesity-related
diseases such as cancer, diabetes mellitus, cardiovascular disease, and Alzheimer’s disease, and
diseases associated with exposure to toxins including liver disease and lung disease. Due to the
well known neuroprotective effects of cannabinoids, impact of Cannabis use on mortality from
traumatic head injury was also investigated. The impact of legalization of medical marijuana on
death rates was also investigated.

Potential effects on other causes of death revealed during the search, but for which
quantitative data are not available, were included in the qualitative analysis.

Summary measures: The principal summary measure is changes in the rates of diagnoses and

premature deaths due to Cannabis use, as estimated from published odds ratios or hazard ratios
for disease states and TBI, and percentage changes in reported deaths following legalization of
medical marijuana.

Calculations to estimate the impact of Cannabis use on the mortality rate from impact on

physical health:

The search revealed data for cancer, diabetes mellitus, and traumatic brain injury that
could be used to estimate the impact of Cannabis use on deaths. For cancer and diabetes mellitus,
reported odds ratios, relative risk, or hazard ratios comparing users and non-users are used to
estimate the effect of Cannabis use on the numbers of diagnoses and deaths from cancer and
diabetes mellitus. While these are not identical measures, they are similar, represent the best data
available, and can be used to provide a preliminary estimate of impact on premature death,
revealing at minimum whether the impact is positive or negative and providing a rough estimate
of the relative impact. For traumatic brain injury, the odds ratio for mortality of similarly injured
patients testing positive and negative for Cannabis use are used. Estimates of the effects of

Cannabis use on the number of fatalities from cancer, diabetes mellitus, and traumatic brain injury
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are calculated using Formula 1:

Formula 1: E =DUR

In formula 1, E = the change in diagnoses or deaths from a cause due to Cannabis use, D = reported
annual number of diagnoses or deaths from that cause, R = (1 - the published odds ratio, hazard
ratio, or relative risk), and U = the estimated Cannabis user rate as a percent of the population.
Calculations are made the estimate of 12.2% the proportion of people age 12 and over using
Cannabis in the previous month, from the National Health and Nutrition Examination Survey,
2007-2010 [34], giving U = 0.122. A positive value for E is the estimated reduction in numbers of
diagnoses or deaths from that cause due to use of Cannabis, whereas a negative value for E is the
estimated increase in diagnoses or deaths as a result of Cannabis use.

Statistical methods for analysis of cancer data:

When publications report relative rates of cancer for a variety of different usage patterns,
the odds ratio for ever users versus never users (reflecting average or typical use), or for current
users vs. non-users, from the fully adjusted model, was used as available. If these were not
presented, the mean of the relative rates of cancer across user groups was used (see supplemental
excel file). Numbers in 2013 of diagnoses for each cancer type were obtained from the American
Cancer Society, and the numbers of deaths are the mean of numbers reported for 2013 by the
American Cancer Society and the Centers for Disease Control, which differed slightly [35,36]. The
number of deaths from HNSCC, pharyngeal cancer, or oral cancer were not reported in either the
CDC or American Cancer Society databases [35,36]. Therefore, the estimate the impact of Cannabis
use on cancers of the head and neck used the mean OR across undistributed HNSCC, nasal, oral,
oropharyngeal, pharyngeal, and laryngeal cancers (mean = 0.83, 95% CI 0.64 - 1.02) with the sum
of the numbers of diagnoses and deaths reported for these cancers (55,640 diagnoses and 13,005
deaths) (Table 1, see also supplemental excel file).

Screening of cancer studies:

Studies that presented data on the impact of Cannabis use on cancer rates were selected
and screened for data quality. Thirty-one such articles were identified through database searches
and through other sources (most of these were published prior to the cutoff date of 2000 used in

the initial search) [37-68]. Only studies that provided odds ratios or hazard ratios that could be
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used to estimate the impact of Cannabis use on rates of cancer, that were adjusted for known
confounding factors including tobacco or alcohol use or demonstrated no effect of these factors on
the cancer in question, were included in theanalysis (Supplemental excel file). The studies meeting
the selection criteria provided 38 data points (some studies provided odds ratios for multiple
cancer types or sites) (Supplemental excel file). An additional 15 studies presented quantitative
data but did not meet selection criteria and were removed during screening, as follows: the study
by Zhang et al. [38] on lung cancer did not report data for ever vs. never users, or odds ratios that
could be averaged across user groups. The study by Zhang et al. [39] reported an odds ratio of 2.6
for HNSCC, well outside the range of the data from other studies of head and neck cancers and
HNSCC (mean = 0.83,95% CI 0.63 - 1.02, N = 17). This was found to be a statistical outlier using
the Grubbs test [69] (P < 0.01, G = 2.91 > Gcrit = 2.821,N =18, Y = 0.93, and s = 0.57) and was
eliminated from the analysis. Efird et al. [41] reported an odds ratio for Cannabis use and gliomas,
but the study was designed to detect effects of cigarette smoking and included a large proportion
of subjects who declined to state whether they used Cannabis. Furthermore, multiple laboratory
studies have consistently shown that THC and cannabinoids eliminate gliomas in rats and destroy
glioma cells in vitro with no cytotoxicity for surrounding cells [70,71]. A pilot clinical study in
patients with recurrent, treatment resistant glioblastoma showed that THC decreased
proliferation of the tumor cells [72], The reported odds ratio for gliomas [40] was therefore
excluded from the analysis. Reports on effects of Cannabis consumption on cancer rates from
studies performed in North Africa were excluded because Cannabis is consumed as hashish or kiff
with tobacco in North Africa [41-46] and does not represent typical ingestion methods used in the
US [47]. These studies consistently show higher rates of lung cancer than studies performed in the
US or Europe. Other reports were excluded as follows. One study was rejected because no
adjustment was made for tobacco and only the highest usage group was included (average 48 joint
years) [45]. Five studies were rejected because no adjustment was made for tobacco use
[46,48,51,63,65]. Three were rejected because the study did not report odds ratios nor present
data that could be extrapolated to give an estimate of OR [49-51], and one was rejected because
data for effects of Cannabis use were only reported for HIV positive patients who might be
expected to have compromised immune systems [52].

Results:

The systematic search results are presented as a PRISMA diagram (Figure 1). The primary
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database searches yielded 3605 articles. An additional 345 articles were identified through other
sources. Removal of duplicates yielded a net of 1401 articles that were subjected to further
screening. Of these, 898 were excluded and 503 were assessed further. A total of 222 articles were
included in the qualitative analysis, and 23 were identified that provided data comparing relative
rates of diseases of deaths in users and non-users, that could be used to estimate the impact of
Cannabis use on the premature death rate. These were as follows: cancer (16), DM (2), TBI (1),

driving fatalities (2), OD (1), and alcohol (1).
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Figure 1: Prisma flow diagram of systematic search.
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Effects on BMI and obesity.

Emerging evidence demonstrates critical roles for the endocannabinoid system in appetite,
food intake, energy balance, and metabolism [73]. The United States, and much of the developed
world, is currently in the midst of an obesity crisis, and obesity is causally associated with a
number of significant health problems including diabetes mellitus [31]. Diabetes mellitus (DM) is a
leading cause of death worldwide, accounting for an estimated 3.96 million premature deaths
(15.7% of all deaths), in the year 2010 [74]. The economic cost in 2007 of DM, in the US alone, was
estimated at 174 billion dollars [75].

Evidence strongly supports reduced obesity and diabetes mellitus in people who use
Cannabis. The most common finding of studies to date have shown lower BMI, waist
circumference, or rates of obesity in Cannabis users [22,28-30,76]. Le Strat and Le Foll [30]
presented data from two epidemiological surveys, the National Epidemiologic Survey on Alcohol
and Related Conditions (NESARC) and the National Comorbidity Survey - Replication survey
(NCS-R). These data sets included 41,654 and 9,106 respondents, respectively. The prevalence of
obesity was lower in marijuana users, and the proportion of obese individuals decreased with
frequency of marijuana use, in both surveys. These effects remained after adjustment for
confounding factors [30]. Rajavashisth et al. [76] reported that marijuana use was associated with
a dosage-dependent decrease in the obesity rate, with the most frequent usage (= 5 times/month)
showing one half the obesity rate of non-users, and the effects on obesity were dose-dependent
and remained after adjustment for confounding factors. Ngueta et al. [29] investigated the relative
rates of obesity among Inuits, and found a significant decrease in BMI in current Cannabis users (P
< 0.001), who showed 56% the obesity rate of non-users. Meier et al. [22] showed decreased BMI
in cannabis users. Because of these observations, Le Foll et al. [77] have proposed therapeutic use
of Cannabis or THC for weight loss.

Effects on Cancer.

The relationship between Cannabis and cancer is complex. Cancer is positively correlated
with obesity [31], and obesity decreases in a dose-dependent fashion with Cannabis use [28-30],
whereas Cannabis smoke contains carcinogens. On the other hand, a casual examination of the
literature reveals numerous laboratory studies demonstrating that cannabinoids have potent anti-

tumoral properties in vitro and in mouse models. Cancers inhibited by cannabinoids include
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gliomas, thyroid epithelioma, lymphoma, neuroblastoma, and carcinomas of the oral region, lung,
skin, uterus, breast, prostate, pancreas, and colon [70-72,79-87]. Thus, Cannabis may reduce the
risk of getting cancer by reducing obesity rates and by direct inhibition of tumor formation or
growth. In addition to these anti-tumor and anti-obesity properties, there is growing interest in
the use of Cannabis and cannabinoids in palliative cancer care due to their abilities to reduce
opioid use and counteract a number of negative effects of chemotherapy [88-90]. Potential
palliative effects include suppression of nausea and emesis, bone loss, nephrotoxicity, and
cardiotoxicity, as well as improving mood and outlook and providing relief from insomnia [88-90].

Which effect predominates, the carcinogenic properties of the smoke, or the anti-tumor and
anti-obesity properties of the cannabinoids? A recent review by Huang et al. [91] noted that some
studies investigating the link between Cannabis use and cancer report decreased cancer rates in
Cannabis users, while others report increased rates. Overall, however, they found no significant
association between cancer rates and marijuana use. The current systematic review includes a
number ofdata points not included in the study by Huang et al. [91], and screens the reports more
aggressively. Furthermore, Huang et al. [91] made no attempt to relate the data for the effects of
Cannabis use on risk of individual cancer types to the overall impact of Cannabis use on premature
deaths from cancer. The current study attempts to do so using estimates of the proportion of the
population using Cannabis, the odds ratios for cancer in users and non-users, and the number of
deaths from cancer annually, for each cancer type. Thus, impacts of Cannabis use on cancers are
weighted to take into account the numbers of diagnoses and deaths from each cancer type as well
as the impact of Cannabis use, to determine the overall impacts on cancer deaths.

The conclusions reached in the present study for cancers of the head and neck differ from
those of the recent meta-analysis of de Carvalho et al. [92], who found no effect of Cannabis use on
head and neck cancers (grand mean OR 1.02). The current analysis screened the data more
carefully (see above). After screening of the data, the current analysis, using reported fully
adjusted values from relative rates of cancer types comprising 1,159,120 (70% of total) cancer
diagnoses and 355,855 (61% of total) cancer deaths, yields a mean of 0.86, (95% CI = 0.77 - 0.96,
N = 34) across all reported values meeting the selection criteria. The grand mean of values for
each cancer site yielded a value of 0.89 (95% CI 0.75 - 0.98, N = 15). This estimate is lower than
other studies due to a more complete search of the literature and more aggressive screening of the

data, as described above. Many studies showed decreases in multiple user groups. The results of
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this analysis suggest that moderate Cannabis may reduce cancer ratesin U.S. users. This effect
would be expected to increase if consumers shifted to delivery methods other than smoking, such
as edibles or vaping, thus avoiding the carcinogens produced during combustion.

Meta-analysis:

A total of 38 data points representing 15 cancer sites were found to meet the screening
requirements and were accepted into the final analysis. Summary of these data points support
decreased rates of cancer in Cannabis users. Of these 38 data points, 22 (58%) showed a relative
rate below 1.0, and only 12 (32%) showed a relative rate of cancer > 1.0 (Fig. 2).

There is clear evidence justifying assumptions of causality for decreased cancer in users, in
the abundant laboratory studies showing anti-tumor properties of cannabinoids [70-72,79-87]
and in the dosage dependent decrease in BMI or obesity rates of Cannabis users [22,28-30,76]. The
studies and data included in the cancer meta-analysis are presented in supplemental excel file and
Table 1, and in Figure 2.

When numbers of diagnoses and deaths from each cancer type with reported OR are
entered into Formula 1 together with the reported OR for that cancer type, and using a user rate of
12.2% in the analysis, the analysis yields a decrease of 5,231 cancer diagnoses and 2,717 deaths
each year (Table 1). These numbers for cancers with reported relative rates in users and non-
users are used as lower estimates of the impact of Cannabis on cancer (Table 1). Odds ratios for
Cannabis use on rates of a number of cancer types, including pancreatic, kidney, and uterine
corpus cancers, are not available, but rates of these cancers are strongly correlated with obesity
[93]. Pancreatic, kidney, and uterine cancers cause an additional 162,970 deaths/year (CDC) [35].
Because Cannabis users have significantly reduced rates of obesity relative to non-users [22,28-
30,76], Cannabis is likely to reduce the risk of these cancer types even if it is found to have no
direct anti-tumor activity on these cancers. This does not appear to be the case, however, as
cannabinoids inhibit in vitro cell growth of uterine and pancreatic carcinomas, as well as thyroid
epithelioma and neuroblastoma, other cancer types for which odds ratios are not reported [70-
72,79-87]. The cannabinoids, with their potent anti-tumor properties, would be distributed
throughout the body and thus expected to act on many distinct cancer types, whereas the
carcinogens from Cannabis smoking would be at highest concentrations in certain organs (oral
region, airways, lungs, esophagus) that have been the main targets of investigations of the effects

of Cannabis on cancer rates. The overall effects of Cannabis use on cancer diagnoses and deaths is
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therefore likely to be greater than the effects estimated using data on cancers with reported OR.
The overall effects of Cannabis use on all cancers were therefore extrapolated from cancers with
reported OR using the mean reported relative incidences across cancer sites (mean OR = 0.89) and
the total numbers of diagnoses and deaths from all cancer types (1,665,540 diagnoses and 585,720
deaths, [35,36]). This extrapolation results in an estimated overall decrease of 22,351 diagnoses
and 7,860 deaths at an estimated user rate of 12.2%.

Some of the cancer studies presented data that could be assigned to at least one of the
following groups: low use (0-1 joint-year), medium use (1-10 joint-years), and high use (10+ joint-
years) (Supplemental excel files). In this subset of the data, the low and medium usage groups
show significantly reduced rates of cancer relative to non-users (low usage: OR = 0.76, 95% CI
0.62 - 0.94; N = 22, medium usage: OR=0.77,95% CI = 0.63 - 0.92, N = 15). This decrease was not
observed in the high usage group (OR = 1.34, 95% CI = 0.83 - 1.85, N = 22) (supplemental excel
file; Figure 3). The relationship between Cannabis and cancer therefore does not appear to be dose
dependent. Note that no usage group showed a significant increase in rates of cancer from

Cannabis use in this data set.

CANCER TYPE| Total Diagnoses | Total Deaths |Odds ratio (N)|Decrease diagnoses|Decrease deaths
H&N 55,640 13,005 0.83 (17) 1154 270
Esophageal 17,990 14,950 0.61 (1) 856 711
Lung 228,190 157,866 1.02 (5) -557 -385
Prostate 238,590 28,701 1.3 (1) -8,732 -1,050
Cervical 12,340 4,024 1.1 (1) -150 -49
Colorectal 136,830 50,310 0.75 (2) 4,173 1,534
Melanoma 76,100 9,710 1.15 (2) -1,393 -177
Testicular 7,920 370 1.0 (5) 0 0
Bladder 72,570 15,484 0.55 (1) 3,984 850
Anal 7,060 880 0.8 (1) 172 21
Penile 1,570 310 1.0 (1) 0 0
Breast 234,580 40,678 0.8 (1) 5,724 993
Lower Est. 1,159,120 355,855 0.86 (38) 5,231 2,717
|Upper Est. 1,665,540 585,720 0.89 (15) 22,352 7,860

Table 1: Summary of effects of Cannabis use on cancer diagnoses and deaths, by cancer
type.
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Effects of Cannabis use on mortality rates were calculated using Formula 1 with data in the
Supplemental excel files, using an estimated user rate of 12.2%. The numbers of diagnoses and
deaths reported for each cancer type in the year 2013 were obtained from the American Cancer
Society and the Centers for Disease Control [35,36]. H&N refers to cancers of the head and neck
include HNSCC, oral, oropharyngeal, pharyngeal, and laryngeal cancers. NHL refers to non-
Hodgkin’s lymphoma. Positive values in the columns for reduction in diagnoses or deaths show a
decrease, while negative values show increased diagnoses or deaths. “Lower Est.” shows the
result across cancers with reported OR (70% of total cancer diagnoses and 61% of deaths) using
the grand mean of the relative rates of cancer in users and non-users across studies, and is used as
the lower estimate for effects of Cannabis use on cancer rates. “Upper Est.” is the estimate
generated extrapolating the mean of reported relative incidence values by cancer site to all
cancers, and is used as the upper estimate of effects of Cannabis use on cancer. The references and
data used to create this table are presented in the Supplemental excel file.
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Figure 2: Forest plot of adjusted cancer data. Data are represented as mean * 95% CI of data
reported in the Supplemental excel file. Relative frequency refers to raw data in the form of odds
ratios, hazard ratios, and relative risk. HNSCC = head and neck squamous cell carcinoma, Pharyn =
pharyngeal, larynx = laryngeal, esoph = esophageal, color = colorectal, melan = melanoma, TS =
testicular seminoma, TNS = testicular nonseminoma, N-HL = non-Hodgkins lymphoma, m = men,
w = women. Note that only one data set shows significantly higher rates of cancer in Cannabis
users, and that nearly twice as many data sets show relative rates <1 (N =22) than>1 (N =12).
The references and data used to create this figure are presented in the Supplemental excel file.
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Figure 3: Effects of usage patterns on cancer risk. Some studies (identified in Table 1 with (UR)
reported OR for low, medium, and heavy use. Values that could be categorized into low usage (0 -
1 joint-years; N = 22), medium usage (1-10 joint years; N = 15), and high (10+joint years; N = 22)
usage rates were pooled. The references and data used to create this figure are presented in the
Supplemental excel file.

Data are presented as mean + 95% CI.

Effects on diabetes mellitus (DM)

Diabetes mellitus (DM) is strongly correlated with BMI and obesity [31], and is also
associated with inflammation [94]. Because Cannabis use reduces obesity rates, and cannabinoids
have potent anti-inflammatory properties, Cannabis may decrease rates of DM. Two studies to
date in the U.S. have compared rates of DM in Cannabis users and non-users, and both detected
significantly decreased rates of DM in Cannabis users that hold up after adjustment for
confounding variables [76,78]. Rajavashisth et al. [76] performed a multivariate model based on
the Centers for Disease Control’s National Health and Nutrition Examination Survey (NHANES III),
using data sets from 1988 to 1994. This study included 10,896 adults, and robust multivariate
analysis adjusting for sociodemographic variables, laboratory values, inflammatory marker, and
comorbidity showed that Cannabis users had a large and significant reduction in rates of DM (fully
adjusted OR 0.36,95% CI 0.24 - 0.55, P < 0.0001). This effect was driven primarily by differences
in the 41- 59 year old age group. Users also showed reduced LDL and elevated HDL, and reduced

serum glucose relative to non-users. Alshaarawy and Anthony [78] then replicated these results,
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analyzed yearly surveys from the NHANES and the National Surveys on Drug Use and Health over
the years 2005 to 2012, yielding a meta-analytic summary-adjusted OR of 0.7 for DM (95% CI 0.6-
0.8) [78]. This analysis also showed that past and present Cannabis users had lower serum insulin
and measures of insulin resistance than non-users [78]. Ngueta et al. [29] and Penner et al. [95]
did not compare relative rates of DM in users and non-users, but both reported reduced fasting
insulin and insulin resistance among Cannabis users. HIV-HCV patients using Cannabis were found
to have significantly lower rates of insulin resistance than non-users (OR 0.4) [96]. On the other
hand, two smaller and more limited studies [97,98] failed to detect differences in plasma glucose
levels between users and non-users. The study by Muniyappa et al. [97] consisted of only 30 users
and 30 non-users, and the data were adjusted for BMI. The analysis by Rodondi et al. [98] was
limited to young adults aged 18 - 30 years old, a group which did not show decreased rates of DM
in the study by Rajavashiseth et al. (OR 0.93) [76].

The correlations between Cannabis use, DM, and improved blood lipid and glucose
metabolism are supported by laboratory studies in mice. The incidence of DM in non-obese
diabetes-prone (NOD) mice was reduced from 86% to 30% with CBD treatment [99,100], and
glucose uptake by insulin-resistant adipocytes is increased by exposure to THC in vitro [101].
There is thus strong evidence that Cannabis use significantly reduces the incidence of DM.
Furthermore, cannabidiol is reported to be beneficial in diabetic cardiomyopathy [102], to reduce
the endothelial inflammation and retinal damage caused by high blood glucose [103], and
Cannabis sativa extracts protect against nerve damage in animal models of DM [104]. Thus, in
addition to reducing the incidence of DM, Cannabis appears to improve outcomes in people who
develop DM, as well as improving quality of life by alleviating neuropathic pain [3,105].
Meta-analysis:

Two large studies were identified that presented relative rates of DM in users and non-
users, and both show significant decreases in DM in fully adjusted models [76,78]. There is clear
evidence justifying the assumption of causality in the relationship between Cannabis use and DM,
in the form of replicated observational studies showing dose-dependent effects of marijuana use
on BMI and obesity, and improved blood glucose and lipid levels and decreased insulin resistance
of users [22,28-30,76,78,95,96]. Causation is further supported by studies of experimental models
of the disease (i.e. NOD mice and adipocytes, [99-104]. The adjusted odds ratios provided by

Rajavashisth et al. [76] and Alshaarawy and Anthony [78] were used in the analysis. In the US,
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there are approximately 1,700,000 diagnoses of DM each year [106]. DM was reported as the
cause of 75,578 deaths [35], and as a contributing factor in 234,051 deaths in the U.S. [106]. These
numbers are similar to the estimate of Roglic et al. [74], of 313,208 deaths from DM in North
America in 2010. Deaths from DM are almost certainly underreported [107]. For example, the
cardiovascular damage caused by DM is a major cause of death from DM, yet only 39% of diabetes
patients dying of cardiovascular disease had DM listed on the death certificate [108].

In the current analysis, assuming that 12.2% of the adult population used Cannabis in the
last month, Cannabis use is estimated to prevent 97,500 DM diagnoses annually. Upper and lower
estimates of the impact on mortality suggest that Cannabis use prevents 4,300 to 17,800
premature deaths from DM annually (Table 2). The smaller value for each user rate is the estimate
based on deaths for which DM was listed as the cause of death, and the larger value is based on
total numbers of deaths with DM as cause or contributing factor.

Effects on cardiovascular disease:

Studies to date have failed to detect an effect of Cannabis use on atherosclerotic
cardiovascular disease, or on cardiovascular health, or on net mortality from cardiovascular
problems [28-30,109-111]. Cardiovascular disease is strongly associated with increased BMI and
obesity, and both measures are reduced in Cannabis users [22,28-30,76]. Cannabis use is not
correlated with cardiovascular risk factors, including hypertension, atherogenic dyslipidemia, or
DM when alcohol and tobacco use are accounted for [76,95,96,111,112]. However, Cannabis
smoking poses a risk for acute, potentially fatal cardiovascular episodes due to increased blood
pressure and vasospasms [113-124] . Many, but not all, of reported cases involve alcohol and/or
other drugs [122], and deaths involving only Cannabis appear to be rare [114], although mortality
is increased in patients who use Cannabis following MI [125,126]. However, tolerance to the acute
cardiovascular effects develops rapidly [110,122], and over longer periods of use Cannabis reduces
multiple risk factors for cardiovascular disease including DM and obesity [22,28-30, 76,68].
Furthermore, cannabinoid therapy reduces the progression of atherosclerosis in mice [127] and
cannabinoids are potent inhibitors of inflammation [128], a hallmark of atherosclerosis thought to
contribute strongly to its harmful effects [129]. Ingestion of cannabinoids (by means other than
smoking) has been suggested as a way to reduce the progression of atherosclerosis [130]. CBD

also protects the myocardium against ischemic reperfusion injury [131] and cannabidiol reduces
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the cardiovascular damage caused by elevated blood glucose levels characteristic of DM, a major
cause of death associated with DM [102,103]. In addition, increased Cannabis use following
legalization of medical marijuana is correlated with a decrease in alcohol consumption [13], and
alcohol use is associated with an increased risk of stroke [132]. The neuroprotective effects of
Cannabis are likely to reduce the risk of death and the extent of damage from strokes. Thus, the
relationship between Cannabis use and cardiovascular disease or mortality is complex. Cannabis
probably causes some deaths and prevents others.

Jouanjus et al. [118] reported an average of 1.8 deaths/year from acute Cannabis-related
cardiovascular accidents in France, a country with a regular user population of 1.2 million.
Mittleman et al. [120] reported increased OR for CVA in the hour immediately following ingestion,
and extrapolated an increased annual risk of a MI from 1.5 to 3% due to Cannabis use although
they did not determine overall OR of users vs non-users. Rumalla et al. [112] detected an
increased rate of acute ischemic stroke in Cannabis users, but the effect was modest (OR 1.17, 95%
CI 1.15 - 1.20) a value lower than tobacco [112] and similar to the effect of ibupropen [133]. The
magnitude of the response appears to be greatest in novice or occasional users and is rapidly
attenuated with repeated use [110], so that longitudinal studies fail to detect increased rates of
hospitalization in regular users [22-26]. Similarly, Barber et al. [115] and Westover et al. [134]
reported overall OR for Cannabis use but both studies were rejected from the analysis, as follows.
In the study by Barber et al. [115] only one patient did not also use tobacco, so no adjustment for
tobacco use could be made, while Westover et al. [134] did not adjust for either alcohol or tobacco
use. Evidence shows that Cannabis triggers acute CV accidents, this appears to be rare, similar to
the risk posed by ibupropen and lower than tobacco, the risk appears to be rapidly attenuated in
regular users, and regular use reduces multiple risk factors for cardiovascular disease.
Meta-analysis:

The available data shows no net effects of Cannabis use on mortality rates from
cardiovascular disease, stroke, or MI, as multiple studies have failed to detect such effects [22-
24,109-112,130,135]. Cannabis lowers risk of cardiovascular disease but also triggers acute
cardiovascular accidents, effects that may counteract each other. A net effect of zero is used in the
summary (Table 2). More research is needed in this area to identify delivery methods with lower
risk, and people with cardiovascular disease who are considering initiation of medical use of

Cannabis should be warned of the potential risk.
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Effects on lung disease:

Numerous studies address effects of Cannabis use on lung and respiratory system health.
While many articles report respiratory problems arising from Cannabis smoking, especially at high
usage rates, it is clearly less harmful than tobacco [137]. No consistent association has been found
between Cannabis use and lung cancer after accounting for confounding factors [138,139]. This
result was supported by the current study, in which the mean adjusted odds ratio for lung cancer
across those studies that met acceptance criteria was 1.03 (N = 4; supplemental excel file). On the
other hand, reports of acute injury to lungs during Cannabis smoking are not uncommon, and
heavy, chronic Cannabis use is clearly associated with increased airway resistance, symptoms of
bronchitis, lung hyperinflation, and inflammation of the lungs as well as cellular changes
resembling those caused by tobacco smoking prior to onset of cancer [140,141]. Case studies
suggest that heavy Cannabis use may be associated with bulla formation or histopathological
changes predisposing to emphysema, lung cancer, or pneumothorax [142-144] although a
systematic review concluded that a causative link with bullae is unlikely [145] or represent
uncommon responses in exceptionally heavy smokers [146]. A recent longitudinal study did not
detect significant lung problems following 20 years of use [22]. There is also no clear link of
Cannabis smoking with lung fibrosis as Cannabis use is associated with increased measures of lung
volumes or capacities, including total lung capacity, forced vital capacity, functional residual
capacity, or residual volume [22,34,139,140,146]. The data are inconclusive for increased rates of
lower respiratory tract infections arising from the chronic bronchitis from frequent use [139].
Contaminants of Cannabis such as Aspergillis have been reported to cause serious lung problems
in medical marijuana patients, especially those who are immunocompromised [147,148]. Patients
should be made aware that the harms to the lungs and airways associated with smoking can be
reduced by vaping [149], or eliminated with edible delivery methods.

Meta-analysis:

While frequent or heavy Cannabis smoking is associated with respiratory tract problems,
and it may exacerbate the respiratory problems arising from tobacco use [150], Cannabis use by
itself does not appear to increase mortality from respiratory problems, and no quantitative data
on disease incidence or mortality are available for estimates of mortality from such problems. A

net effect of zero is included in the meta-analysis of effects of Cannabis use on premature death
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from lung disease (Table 2).

Effects on liver disease:

There are at this time no data showing changes in mortality from liver disease arising from
Cannabis use. Cannabinoids both stimulate and inhibit liver fibrosis, depending on the receptor
activated, and cannabinoids enhance liver steatosis [151-153] and may exacerbate effects of
hepatitis C on the liver [154,155]. A cross-sectional study reported a strong correlation between
daily marijuana use and moderate to severe liver fibrosis in individuals infected with HCV [155].
In another study, daily marijuana use was correlated with increased steatosis in patients with
chronic hepatitis C [156]. However, a subsequent longitudinal study did notsupport causation of
liver disease by Cannabis in such patients [157], finding no evidence that Cannabis use accelerated
fibrosis (Hazard Ratio 1.02 (CI 0.93 - 1.12) or cirrhosis (HR 0.99 (0.88 - 1.12) [157]. Instead, the
evidence was consistent with the correlation having arisen due to self-medication to treat the
symptoms of liver disease [157]. Thus, Cannabis does not appear to increase mortality from liver
disease in the absence of underlying disease states such as hepatitis C or toxin exposure, but may

interact with other factors that cause harm to the liver.

On the other hand, legalization of medical marijuana results in a reduction in alcohol
consumption [13], and reduces the use of prescription pain and other medications [12], actions
that would reduce injury to the liver. For example, the popular over-the-counter pain medication
acetaminophen was involved in 881 overdose deaths in 2010 [158] and is a common cause of liver
toxicity. Combining acetaminophen and alcohol is especially harmful. Furthermore, nonalcoholic
steatohepatitis is significantly correlated with obesity and insulin resistance, leads to cirrhosis,
and is the third- most important indication for liver transplant [159,160]. The decrease in BMI and
insulin resistance in Cannabis users [22,28-30,76,78,95,96] could therefore reduce nonalcoholic

steatohepatitis in Cannabis users.

No published OR values for nonalcoholic steatohepatitis in Cannabis users, or data
addressing whether mortality from liver disease is influenced by Cannabis use, were encountered
during the search, but it is possible that Cannabis use could reduce deaths from liver disease due
to these indirect effects. Patients should be urged to use strains high in CBD, or avoid high THC-
low CBD strains, due to potential aggravation of harmful effects of other drugs and alcohol by

activation of liver CB1 receptors.
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Meta-analysis:

Both beneficial and harmful effects of Cannabis use are detected, but no quantitative data
showing relative rates of liver disease in users and non-users were identified that could be used in
the analysis. The effect of Cannabis use on premature death from liver disease was detected in the
study, and a value of zero is included in the meta-analysis (Table 2). Further research is strongly
merited especially for potential beneficial effects and for further evaluation of the potential for
harmful interactions with other drugs.

Effects on deaths from traumatic brain injury (TBI):

Cannabinoids have well known neuroprotective effects, reducing damage from

excitotoxicity, Ca*t influx, free radical formation, and neuroinflammation following traumatic
brain injury (TBI), ischemia, and neurotoxins [161-167,169-171]. Two studies were identified that
addressed relative mortality rates of Cannabis users and non-users from traumatic brain injury
[167,168]. Both these studies reported reduced mortality in Cannabis users, but only one [167]
presented quantitative data on relative survival rates of Cannabis users and non-users. The study
by O’Phelan et al. [168] reported an odds ratio of 0.33 for all illicit drug use but did not report data
for Cannabis specifically, and was therefore excluded from the analysis. The remaining study [167]
reported an odds ratio for mortality, following comparable TBI, of 0.224 (P < 0.05). This
neuroprotective effect of Cannabis use in survival of brain injuries is supported by several clinical
and laboratory studies. Knoller et al. [169] reported that patients with severe closed head injuries
who were administered the synthetic cannabinoid HU-211 showed highly significant decreases in
the duration of elevated intracranial pressures, reduced cerebral perfusion pressures, and
decreased systolic blood pressures, and showed better outcomes at three and six months, relative
to patients who did not receive the drug. Similarly, application of CBD to rats resulted in long-
lasting neuroprotection from hypoxia and ischemia [170], and the endogenous cannabinoid 2-AG
is neuroprotective following brain injury [171].

Of course, increased rates of TBI in Cannabis users would offset increased survival
following injury. The evidence at this time does not support significant increases in rates of head
injuries due to Cannabis use, however. Effects of Cannabis use on coordination are quite different
from alcohol. Even at high doses, Cannabis has no noticeable effect on the ability of experienced

users to ride a bicycle [172]. Several studies [22-27,173-174] were identified that addressed the
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relative rates of injury, hospitalizations, or TBI in Cannabis users. Bechtold et al. [23] found no
difference in incidences of concussions among Cannabis user groups. Kolakowsky-Hayner et al.
[173] found no statistical differences in Cannabis use prior to brain and spinal cord injury, and
Tait et al. [174] found that marijuana problems did not predict subsequent serious brain injury.
Meier et al. [22] found no associations between persistent cannabis use and health outcomes in
early midlife after years of use, and noted that the lack of effects was not driven by better health
when Cannabis use was initiated [22]. Fuster et al. [25] identified no correlation between rates of
emergency room admissions and frequency of Cannabis use. Gmel et al. [27] reported a dose-
dependent reduction in risk of injury in Cannabis users (RR: 0.33; 95% CI = 0.12 - 0.92), though
the sample size for Cannabis users was small. Two studies finding increased rates of
hospitalizations were rejected. Ilie et al. [175] failed to account for alcohol use. Gerberich et al.
[176] identified increased rates of injury hospitalizations in past and present Cannabis users,
driven by increased motor vehicle accidents, assaults (men) and self- inflicted injuries. However, a
recent major study found that the correlation of Cannabis use with motor vehicle accidents
disappeared when the data were adjusted for confounding factors [177]. Assaults correlated with
Cannabis appear to be linked to prohibition rather than Cannabis use itself as assaults and
homicides have decreased in Colorado following legalization of Cannabis [178]. Self-injury would
appear to be related to underlying mental health issues correlated with Cannabis use, and not
Cannabis use itself [179]. Effects of Cannabis consumption on driving accidents are discussed
below, and also do not support increased rates of head injury from automobile accidents due to
Cannabis use.

Any increase in accident rates would need to be substantial to offset the reported increase
in survival following injury (OR for death = 0.224) [167], and effects of this magnitude would be
readilyapparent. Available evidence thus suggests that the increased survival of Cannabis users
following brain injury is not offset by increased injury rates arising from Cannabis use.
Meta-analysis:

Nguyen et al. [167] presented the only data that could be used to estimate effects on
premature deaths. Justification of assumptions of causality arise from studies demonstrating
neuroprotective effects of cannabinoids [161-166,169-171]. The CDC reports 53,014 traumatic
brain injury deaths in 2013 [35]. Using these numbers, an estimated additional 3,003 to 5,019

deaths (estimated with a 12.2% user rate) would have occurred from TBI had no Cannabis
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consumption taken place in 2013. These numbers are reported in the meta-analysis (Table 4). It is
not clear what fraction of the reported percentage of the population using Cannabis each month
would test positive at the time of injury, so this analysis may overestimate the impact of Cannabis
use on deaths from TBI by assuming all Cannabis users who were in accidents tested positive at
the time of the accident. However, cannabinoids linger in the body for a significant period of time
following ingestion [180], and many of the patients who tested positive may not have been

impaired at the time of the accident.

Effects on neurodegenerative and neuroinflammatory diseases and epilepsy:

Cannabinoids reduce the symptoms and progression of a number of neurodegenerative and
neuroinflammatory diseases, including Alzheimer’s disease, multiple sclerosis, amylotropic lateral
sclerosis, Parkinson’s disease, and Huntington'’s chorea [2,4-8,181-186]. They are also protective
against toxins [164-166]. The data on Alzheimer’s disease are particularly interesting. This disease
is associated with neuroinflammation, excitotoxicity, oxidative stress, and reduced mitochondrial
activity inthe brain, and is characterized by the formation of aggregations of amyloid 8 peptide
and neurofibrillary tangles [5]. Inflammation associated with microglia plays a key role in
progression of Alzheimer’s [184], and microglia-associated inflammation at senile plaques is
strongly suppressed by low doses of THC [182]. Molecules of particular interest in Alzheimer’s
pathology, and thus in development of treatment options or preventative therapies, include
acetylcholinesterase, glycogen synthase-3 (GSK-3f3), phosphorylated tau, and amyloid 3.
Laboratory studies suggest that cannabinoids slow or stop the progression of Alzheimer’s through
actions on each of these targets. Low doses of THC inhibit the actions of acetylcholinesterase on
amyloid [3-peptide aggregation [181], and reduce levels of GSK-3(, phosphorylated GSK-3f3, and
phosphorylated tau protein, while simultaneously increasing mitochondrial activity [5]. Recently,
Currais et al. [186] showed that THC caused dissociation of existing amyloid 3 plaques,
characteristic of not only Alzheimer’s disease but also associated with the general mental declines
characteristic of the aging brain. These data are supported by Marchalant et al. [187], who showed
that cannabinoids attenuate the neuroinflammation and decline in neurogenesis associated with
aging in the mouse brain. Another recent study showed rejuvenation of the aging mouse brain
through changes in gene expression, resulting in improvements in learning and memory, in

response to low doses of THC [188]. Thus, laboratory studies show that THC and other
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cannabinoid receptor agonists act via multiple pathways to reduce Alzheimer’s pathology and
improve function of the aging brain [2,5,6,128,181-188].

Other brain diseases also benefit from the neuroprotective and anti-inflammatory
properties of cannabinoids. Parkinson’s disease is caused by loss of dopaminergic neurons in the
substantia nigra. Cannabis ameliorates the bradykinesia, rigidity, and tremor that are symptoms of
Parkinson’s disease, and reduces progression of the disease [4,7]. Multiple sclerosis, ALS, and
Huntington’s disease also benefit from cannabinoids [2,4,6,183]. Cannabis and cannabinoids
reduce or, in a few patients, eliminate the frequent seizures of patients with treatment-resistant
epilepsy [189]. Families of some such patients have become medical refugees, moving from states
with more repressive policies to Colorado for legal access to potentially life-saving cannabinoids.
Alzheimer’s is reported as the cause of 84,747 deaths annually [35], although a recent study
suggests that deaths from Alzheimer’s may be as high as 503,000 annually [190]. Parkinson’s
disease is responsible for 25,196 deaths annually [35], while epilepsy causes approximately a
three-fold increase in mortality [191] though specific numbers were not available from the CDC
[35].

Meta-analysis:

There is clear theoretical evidence that Cannabis should reduce mortality from
neurodegenerative and neuroinflammatory diseases, and may actually reduce the incidence or
slow the onset of Alzheimer’s and other diseases. However, no quantitative data showing relative
rates of these diseases, or survival from these diseases, were identified in the analysis. Emerging
evidence also shows significant neuroprotection against toxins and improved function of the aging
brain. However, no data are available at this time showing relative incidences or mortality rates of
Alzheimer’s or other neurodegenerative diseases in Cannabis users and non-users. These diseases
therefore could not be included in the estimates. However, a hypothetical 5% decrease in
mortality from Alzheimer’s disease due to Cannabis use, assuming thatthe age group prone to
Alzheimer’s disease uses Cannabis at a 3% user rate (lower than the national average among
adults), results in prevention of an estimated 127 to 745 deaths each year. If this population used
Cannabis at rates similar to the general population (12.2%), and upper estimates of deaths from
Alzheimer’s disease [190] are used in the analysis, Cannabis use would prevent or delay
approximately 3,100 deaths annually due to Alzheimer’s disease. In addition, Jones et al. [158]

showed that antiepileptic and antiparkinsonism drugs contributed to 1,717 overdose deaths in
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2010. Presumably, as with opioids, reducing use of these drugs through increased availability and

use of Cannabis would reduce these overdose deaths as well. However, as we do not have odds

ratios for incidence of or deaths from neurodegenerative diseases in Cannabis users, or for effects

of medical marijuana on use of these drugs, a net effect of zero is included in the final estimates

(Table 2). Further research is needed in this area.

Disorder Percent of population using Cannabis
12.2% Each 1% of adult population using
Cannabis
Cancer diagnoses 5,231 -22,352 429 -1,832
Cancer deaths 2,717 - 7,860 223 -644
DM diagnoses 97,478 7,990
DM deaths 4,334 -17,754 355 -1,455
CV disease No net impact detected No net impact detected

Lung disease

No net impact detected

No net impact detected

Liver disease

No net impact detected

No net impact detected

Traumatic Brain 5,019 411

Injury

Neurodegenerative Beneficial, quantitative Beneficial, quantitative
diseases and epilepsy data lacking data lacking
Total deaths 12,070 - 30, 633 989 - 2,511
prevented

Table 2: Summary of the separate meta-analyses showing estimated decreases in
diagnoses and premature deaths of Cannabis use due to health impacts.

Estimates of effects of Cannabis use on diagnoses and premature deaths, at the reported
population user rates of 12.2%, and for each 1% change in the proportion of the population using
Cannabis, are reported for physical health parameters hypothesized to be influenced by Cannabis
use. Odds ratios were only available for cancer, DM, and TBI, and these all showed a decrease in
death rates with Cannabis use. Available data do not support net increases in mortality from
cardiovascular disease, liver disease, or lung disease due to Cannabis use, while evidence
supports prevention of deaths from neurodegenerative diseases and epilepsy but quantitative

data are lacking.

Changes in the mortality rate following legalization of medical marijuana.

In order to more completely estimate the impact of Cannabis use on premature deaths,
the effects of legalization of medical marijuana were also investigated. Driving fatalities, opioid
overdose deaths, and alcohol consumption have all been found to decrease following legalization
of medical marijuana. The apparent impact of medical marijuana on the mortality rate from
these causes is estimated below.
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Calculations to estimate the impact of legalization of medical marijuana on the mortality

rate:

Legalization of MM] has been reported to influence suicides, opioid overdose deaths,
driving fatalities, and alcohol use. The impact of Cannabis use on each of these causes of death
was explored further using Google scholar and PubMed as described above. The number of
fatalities from these causes prevented or caused by medical Cannabis use (MM]) in the United
States each year, and the total since 1996, was estimated using formula 2, with E and D as in

formula 1.

Formula 2: E = D(%change/100)

The change in numbers of deaths from each cause, per state, is estimated by assuming a
random distribution of deaths across all states based on their population. Data on the total
numbers of fatalities/year from each cause [35] are multiplied by the fraction of the U.S.
population living in each state with legal access to MM] (as of 2015; obtained from the U.S.
census) to arrive at a rough estimate of the number of fatalities occurring per year from that
cause in that state (Table 3). Formula 2 is then used with these data to estimate the impactof
Cannabis use on fatalities from each cause of death per year in each state. This is by necessity an
initial rough estimate ignoring heterogeneity among states. The results were then summed
across states to determine the impact of legalization of medical marijuana nationwide. To
estimate the deaths prevented if MM] was legal nationwide, formula 2 was applied to the total
annual number of deaths from each cause nationwide.

Effects of medical marijuana on fatal opioid overdoses:

Opiate prescription painkillers are widely used, high risk drugs with strong potential for
abuse, addiction and fatal overdose. Opioid overdose deaths are spiking, and medical Cannabis
use has been shown to reduce opioid dose and usage by as much as 64% in the treatment of
chronic pain, reducing side effects and improving quality of life [194-197]. Data such as these
lead to the proposition that medical Cannabis use is a safer option to reduce the harm and
morbidity from opioid use for treatment of pain [196]. This proposal is supported by the
demonstration that legalization of medical marijuana leads to significant drops in
hospitalizations from opioid pain reliever, without impacting hospitalizations related to

marijuana [197]. States legalizing MM] have seen a reduction of 24.8% in the rate of fatal opioid
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overdose deaths in the first 5 years following legalization, and a 33% decrease after 5 years,
relative to states without such legal access [192]. About 60% of the fatalities had resulted from a
prescription obtained from a single provider, suggesting that many of these deaths were
accidental overdoses during treatment of pain [192]. This decrease in OD deaths held up when
suicides were eliminated from the data set, and appears to arise from substitution of Cannabis for
opioids [10-12,194-199]. It should be noted that many overdose deaths involve prescription
drugs other than opioids [158]. For example, in 2010 there were 3,889 reported overdose deaths
from antidepressants, 2,239 in combination with opioids, 1,717 from antiepileptic and
antiparkinsonism drugs, 1,125 in combination with opioids, 6,497 overdose deaths from
benzodiazepines (used to treat anxiety, insomnia, and as a muscle relaxant), 5,017 in
combination with opioids), 881 overdose deaths from acetaminophen, and 228 from NSAIDS
[158]. Most medical marijuana patients (80%+) report substituting Cannabis for prescription

drugs, citing less adverse side effects and better symptom management[10-12,196-199].

State |Fraction of US population
AK 0.2%
AZ 2.1%
CA 12.2%
co 1.7%
CT 1.1%
DE 0.3%
HI 0.4%
IL 4.0%
ME 0.4%
MD 1.9%
MA 2.1%
MI 3.1%
MN 1.7%
MT 0.3%
NV 0.9%
NH 0.4%
NJ 2.8%
NM 0.7%
NY 6.2%
OR 1.2%
RI 0.3%
VT 0.2%
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WA 2.2%

DC 0.2%
Table 3: State legalization and census data used to estimate effects of medical marijuana

on death rates. States legalizing medical marijuana as of 2015 are included in the analysis. For
each state that has legalized medical marijuana, the state population as a percentage of the total
US population is shown. Data on total U.S. and state populations were obtained from the U.S.
census. These data are used to estimate changes in death rates from reported changes in opiate
0D, driving fatalities, and alcohol for each state following legalization of MM].

Cause of death Fatalitie Annual deaths Annual deaths
s/ prevented in states prevented if MM] was
year with legal MM] legal nationwide
Opiate OD 16,235 2,227 4,759
Alcohol, 77,924 1,823 to 3,865 3,859 to 8,258
excl. driving
Driving 35,369 1,324 to 1,820 2,829 to 3,890
fatalities
Total 129,528 5,400 to 7,900 11,500 to 16,900

Table 4: Summary of meta-analysis of estimated reductions in premature deaths
following legalization of medical Cannabis.

Opioid overdose fatalities: Estimates are based on 16,235 prescription opioid overdose
fatalities nationwide/year for 2013 [35]. For years 1-5 following legalization, a reduction of
24.8 % was used in calculations, whereas for years 6- present post-legalization the reduction

of 33% was used, as reported by Bachhuber et al. [192].

Driving fatalities: Estimates of changes in driving fatalities are based on 35,369 driving
fatalities/year nationwide [35]. Data on the reduction in driving fatalities was estimated using
the 8 to 11% decrease following legalization, as reported by Anderson et al. [13].

Other alcohol-related deaths: Alcohol-related deaths from causes other than driving fatalities
were estimated using 88,000 alcohol related deaths/year (National Institute on Alcohol Abuse
and Alcoholism [193]), from which the estimated numbers of drunk driving fatalities/year were
subtracted, giving an 77,924 alcohol-related non-driving deaths nationwide. A lower estimate for
the decrease in alcohol related deaths other than driving was established using the 5% decrease
in overall alcohol consumption, and an upper estimate using the 10.6% decrease in numbers of
drinks consumed, as reported by Anderson et al. [13]. These data were used in conjunction with
data on the proportion of the U.S. population living in states with legal MM].

Meta-analysis:

Assumptions of causality are clearly justified by the substitution of Cannabis for

pharmaceutical pain relievers [10-12,194-199]. Bachhuber et al. [192] presented the only data
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that could be used to estimate impacts on mortality rates. Using the 24.8% reduction in the first 5
years and 33% reduction thereafter, this rate of reduction in overdose deaths translates to an
estimated 2,227 fewer overdose deaths/year in 2015 in states with legal medical marijuana. If
MM] were legal nationwide, this number would increase to 4,800. This number does not account
for people who illicitly reduced opioid use with Cannabis prior to legalization or do so atpresent
in non-MM] states.

Recently, Bradford and Bradford [13] showed that legalization of medical marijuana was
associated with decreases in prescriptions for drugs to treat pain, nausea, psychosis, seizures,
sleep disorders, depression, and spasticity, suggesting that overdose deaths from non-opioids
used to treat these conditions should decrease as well. In addition, medical Cannabis use is
associated with reduced use of alcohol [10,11,13] and mixing alcohol with prescription drugs
greatly increases the risk of harm. Thus, it is likely that substitution of Cannabis for these other
pharmaceuticals, and for alcohol, would further reduce overdose deaths. An analysis to test this
hypothesis has not been performed to date and no data are available for inclusion in the meta-
analysis.

Effects of medical marijuana on alcohol consumption:

Alcohol is a high risk drug [200,201]. The National Institute on Alcohol Abuse and
Alcoholism reports approximately 88,000 alcohol-related deaths/year in the US [193]. The
relative risks posed by drugs can be quantified using the margin of exposure (MOE), defined as
the ratio between the toxicological threshold and the estimated human intake. Low MOE
numbers indicate high risk. For individual users, the MOE for alcohol is less than 10, signifying
high risk, whereas the MOE of THC is > 100, the lowest risk category. For the overall population,
alcohol also ranks as a much higher risk, with MOE < 10 compared to Cannabis with MOE >
10,000 [200,201]. Thus, according to any objective analysis alcohol is far more dangerous than
Cannabis. Alcohol causes mortality in several ways, including acute overdose, increased risk of
driving fatalities and other fatal accidents, and chronic liver disease, and alcohol use is strongly
correlated with violent crimes including assault, domestic violence, and homicide [202]. Alcohol
ranked as the fifth leading risk factor for disease in 2010, with an average of 25,793 deaths/year
in the US from direct health effects of alcohol [202]. Replacement of alcohol with Cannabis should

therefore reduce the death rate.
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The relationship between Cannabis use and alcohol consumption is complex [203].
Cannabis has been found to substitute for alcohol in MM] patients [10,11,13,198-199],and
alcohol and tobacco use by teens increases during periods of Cannabis abstinence and decreases
again upon resumption of Cannabis use, though these effects were not observed in individuals
who remained abstinent after one month [204]. In contrast, decriminalization appears to have
little consistent impact on alcohol use [reviewed by 203], while Cannabis use predicted increased
incidence of alcohol use disorder in a longitudinal study [205].

Effects of MM] legalization on driving fatalities and other alcohol-related deaths are
analyzed separately below, because we have data specifically addressing effects of legalization of
medical, but not recreational, marijuana on driving fatalities.

Effects of medical marijuana on driving fatalities:

Effects of Cannabis intoxication on driving: The effects of Cannabis on driving are clearly distinct
from, and less detrimental than, alcohol [206]. Effects of Cannabis use on mortality rates are not
clear-cut. Recent reviews found that studies on effects of acute Cannabis intoxication on driving
fatalities have inconsistent results, with some studies reporting increased risk, some no effect,
and some decreased risk in users [207-209]. Following meta-analysis, Asbridge et al. [207]
concluded that acute Cannabis intoxication approximately doubled the risk of fatal collisions (OR
for collisions = 1.92, OR for fatal collisions = 2.1, OR for culpability = 1.65). Another systematic
review and meta-analysis failed to detect any significant effect of Cannabis use on fatal (OR 1.26,
0.88 - 1.81) or injury (OR 1.10, 0.88 - 1.39) crashes when data were adjusted for publication bias
and other confounding factors [208]. A significant increase in property damage remained
following adjustment, however (OR 1.26, 1.10 - 1.44) [203]. Li et al. [209] obtained a summary
odds ratio of 2.66 for crash risk.

Following these studies, the “Crash Risk” study was performed by the National Highway
Traffic Safety Association (NHTSA). In this, thelargest study on crash risk associated with drug
use in the U.S. [177], 3,000 crash-involved driversand 6,000 control drivers were analyzed for
illicit drug and alcohol use. The unadjusted OR for Cannabis use and crash risk was 1.25 (P =
0.01), resembling the results of Elvik [208]. However, adjustment of the data for age, gender, and
race/ethnicity further reduced the ORto 1.05 (P = 0.65), and additional adjustment for alcohol
use reduced it further still, to a final ORof 1.00 (P = 0.98). In other words, this study, the largest

47



of its kind, detected absolutely no impact of Cannabis use on crash risk [177] despite being
sufficiently sensitive to show dose-dependent increases in blood alcohol levels well below the
legal limit. Drivers at the legal alcohol limit showed a four-fold increase in crash risk. Similarly, a
longitudinal study of a birth cohort did not show increased risk of driving fatalities among
Cannabis users when the data were adjusted for risky behaviors correlated with Cannabis use
[210]. Thus, the evidence that Cannabis use increases the mortality rate from driving fatalities is
weak, and the correlation may be driven by other factors, such as sex, age, and other confounding
factors. This is supported by a series of studies that fail to find increased utilization of emergency
services or hospitalizations by long-term Cannabis users [22-27, 173-174]. Furthermore,
increased risk during acute Cannabis intoxication does not necessarily translate into increased
crashes or mortality at the population level, because users may alter behavior when using
Cannabis. Possible compensatory changes include driving less often or shorter distances,
avoiding roadways with higher speed limits, reducing alcohol consumption, or otherwise altering
the overall risk of crashes.

Effect of changes in the legal status of Cannabis on driving fatalities:

Legalization of marijuana provides a natural experiment to determine population-level
changes in marijuana use on driving fatalities. Driving fatalities have been declining overall, for
decades [211], Legalization of both medical and recreational marijuana use have been correlated
with decreases in driving fatalities [13,211,212]. Anderson et al. [13] showed that driving
fatalities decrease by 8 to 11% in the year following legalization of medical marijuana, a decrease
driven primarily by reduced alcohol-related driving deaths. Santaella-Tenorio analyzed data
from states legalizing medical marijuana, and showed a immediate post-legalization decrease in
traffic fatalities of 10.8% [211]. Santaella-Tenorio et al. [211] performed an extensive analysis of
driving fatalities in states legalizing medical marijuana, using data from the 1985 - 2014 Fatality
Analysis Reporting System. This study supported the analysis of Anderson et al. [13], showing
immediate reductions in traffic fatalities among drivers aged 15-24 yo, and additional yearly
decreases among those aged 25-44, though no effects on older age groups were observed.
Dispensaries were also associated with decreases in fatalities among those aged 25-44 [211]. As
drivers aged 24-45 are disproportionately represented in driving fatalities (47%), this suggests
that medical marijuana legalization has the greatest impact on the population at greatest risk for

driving fatalities [211]. There was heterogeneity among states, with a couple of states showing
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increased fatalities while most showed decreases. The overall effect was a reduction of 10.8% in
traffic fatalities in states legalizing medical marijuana, with California and New Mexico showing
the largest immediate post-MM] decreases, of 16% and 17.5% respectively, whereas Michigan
saw an increase. As California is the largest state with legal access, the immediate, large decrease
in fatalities would make an especially pronounced contribution to the effect of legalization on
driving fatalities. Balko [212] analyzed data from the Colorado Department of Transportation,
and showed that driving fatalities decreased following legalization of recreational use. Illicit
Cannabis use may therefore decrease driving fatalities in other states where it remains illegal, an
effect that was invisible until revealed by changes in legal status, though replicated data from
states legalizing recreational Cannabis use are notyet available.

The data presented by Anderson et al. [13] are used in the analysis because they are the
only numerical values encountered during the search that can be entered into Formula 2 (Balko
[212] did not give numerical data). Odds ratios for driving fatalities when acutely intoxicated
cannot be used to estimate effects of Cannabis use on driving fatalities from the values for the
proportion of the population using Cannabis each month, as it is not clear how many users
consistently drive when acutely intoxicated.

The proportion of drivers involved in fatal accidents who test positive for Cannabis use
has increased in Colorado [213] and Washington State [214] following legalization. However, like
overall risk during acute intoxication, this does not mean that Cannabis use increases population
level crash risk, as these studies did not include controls who were not involved in accidents. If
the proportion of drivers testing positive for Cannabis use who were not involved in a crash
increased by the same amount as those who were, then Cannabis does not alter crash risk. As
these data were not presented it is not possible to claim that observed increases in Cannabis use
have caused an increase in crashes following legalization. In fact, data from the Colorado
Department of Transportation show that driving fatalities decreased in Colorado following
legalization of recreational use [212] despite evidence for large increases in the numbers of
drivers testing positive for Cannabis [214]. Thus, it appears that, while driving under the acute
influence of Cannabis may increase the risk of crash, driving fatalities paradoxically decrease
following legalization of medical and recreational Cannabis use, possibly due to changes in
driving behavior or substitution of Cannabis for alcohol, which clearly has far greater impact on

driving safety [10-11,13,206,211-212].
49



Meta-analysis:

Assumptions of causation are justified by the relative impacts of Cannabis and alcohol use
on driving [206] and on coordination [172], and the decrease in alcohol use upon legalization or
initiation of medical marijuana [10-11,13]. For the current analysis, the most relevant studies for
estimates of effects on mortality rates are those documenting changes in fatalities following
changes in the legal status of Cannabis. Anderson et al. [13] reported an immediate post-MM]
decrease in traffic fatalities of 8-11%, while Santaella-Tenorio et al. [211] reported a very similar
immediate decrease of 10.8%.

According to the CDC [210], there were 35,369 driving fatalities in the U.S. in 2013. Using
the data presented by Anderson et al. [13], an estimated 1,300 to 1,800 fewer driving
fatalities/year in states with legal medical marijuana, and 12,800 to 17,500 fewer driving
fatalities total since legal access began (Table 4). Had medical marijuana been legalized
nationwide in 1996, an estimated 53,750 to 73,900 fewer driving fatalities would have occurred
during this time. These numbers are likely underestimates of the impact of Cannabis use, as the
rate of drunk driving fatalities has decreased during this period and illicit Cannabis users may
well have already shown reduced risk prior tolegalization.

Effects of medical marijuana on other alcohol-related fatalities:

Evidence for changes in alcohol use due to decriminalization or legalization of
recreational marijuana are mixed [203]. A recent review supports both substitution and
complementarity of Cannabis and alcohol under different conditions, finding that more liberal
Cannabis laws are associated with reduced alcohol consumption [215]. The overall impact of
recreational Cannabis use on alcohol use is therefore unclear. There is strong evidence, however,
that legalization or use of medical marijuana reduces use of alcohol and prescription drugs [10-
13,194-199]. If medical marijuana reduces alcohol use, it is expected to reduce non-driving
alcohol-related fatalities.

Meta-analysis:

While the relationship between recreational Cannabis use and alcohol use is not yet clear,

available data suggest that medical marijuana is associated with a decrease in alcohol

consumption [10,11,13,198-199]. To obtain an estimate of non-driving alcohol-related fatalities,

50



reported numbers of drunk driving fatalities (10,076 /year; [216]) were subtracted from total
estimates of alcohol-related deaths (88,000/year; [193,202]) to give 77,924 alcohol related
fatalities/year fromremaining causes. Assuming a linear relationship between consumption and
risk, the reported 5% decrease in alcohol consumption in states following legalization of MM]
[13] gives an estimated decrease in non-driving alcohol-related deaths of 1,800 deaths/year
(Table 4). Had the observed 10.6% reduction in number of drinks consumed during a drinking
episode [13] been used in the analysis instead, this estimate would increase to 3,900 non-driving
alcohol-related deaths prevented each year. These numbers are used as lower and upper
estimates of the impact of medical Cannabis use on the alcohol-related mortality rate (Table 4). If
MM] were legal nationwide, these numbers would increase to 3,900 to 8,300 deaths prevented
eachyear.

Effects of medical marijuana on suicide:

Anderson et al. [217] analyzed state level suicide data from the National Vital Statistics
Systems Mortality Detail files from 1990 to 2007, and found that suicide rates decreased 9.2 to
10.8% in young men aged 20-29, and 9.4 to 13.7% in men aged 30-39, in states legalizing MM]
relative to states with no legal access. No change was observed in suicide rates among young
women [217]. However, subsequent studies that adjusted for additional confounding factors
failed to detect a change in suicide rates following legalization of MM] [218,219]. The estimate
used in the current analysis is therefore a net change of zero in annual suicides in response to
legalization of medical marijuana. Note that none of the studies found an increase in suicide rates.

Summary of effects of Cannabis on the mortality rate:

Published data show clear evidence for reduced deaths from cancer, diabetes mellitus,
traumatic brain injury, in Cannabis users, and reduced deaths from opioid overdose, alcohol
consumption, and driving fatalities. The greatest impacts of Cannabis use on the death rate are
from effects of Cannabis use on rates of diabetes mellitus and cancer. These decreases are
primarily associated with “recreational” use rather than medical use. The number of deaths from
cancer, DM, and TBI decreases by an estimated 989 to 2,511 deaths for each 1% of the population
using Cannabis. In addition, legalization of MM] prevents an estimated 5,400 to 7,900 deaths each
year in states with legal access, from reduced opioid overdose deaths, driving fatalities, and

alcohol use. Under the regulatory policies in place in 2015, the effects of Cannabis use on
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mortality rates from all causes of death is estimated to be the prevention of between 17,400 to
38,500 deaths prevented/year assuming that 12.2% of the population uses Cannabis. If MM] was
currently legal in all states, the total reduction in premature deaths would increase to 23,500 to
47,500 ata 12.2% user rate (Table 5, Figure 4).

These numbers are likely underestimates for several reasons. Laboratory studies suggest
that Cannabis use reduces the incidence or progression of neurodegenerative and
neuroinflammatory diseases, epilepsy, and harm from exposure to neurotoxins [4-7,161-
167,181-186]. Alzheimer’s disease is responsible for a reported 84,747 [35], and possibly the
underlying cause of as many as 503,000 premature deaths annually [190], while Parkinson’s
disease is responsible for 25,196 deaths/year [35]. However, odds ratios for the effects of
Cannabis use on incidences of or mortality from these neurodegenerative diseases are not
available. Cannabinoids have also proven effective in reducing or eliminating the seizures
characteristic of treatment-resistant epilepsy [189]. Furthermore, anti-epileptic and anti-
Parkinsonism drugs caused 1,717 fatal overdoses in 2010 [158]. DM deaths are also likely
underreported causing underestimation of DM deaths prevented by Cannabis use [107,108].

Medical marijuana patients substitute Cannabis for prescription and illicit drugs [10-
12,194-199]. Drugs involved in overdose deaths include opioids, benzodiazepines,
antidepressants, antiepileptic and antiparkinsonism drugs, antipsychotic and neuroleptic drugs,
acetaminophen, barbiturates, NSAIDS, and muscle relaxants [158]. Recently, Bradford and
Bradford [12] showed that prescriptions for drugs used to treat pain, anxiety, nausea, psychosis,
seizures, sleep disorders, depression, and spasticity decrease following legalization of medical
marijuana [12], yet data are not available for effects of legalization of MM] on overdose deaths
from drugs used to treat these conditions, other than opioids. Illicit use of Cannabis most likely
reduced mortality rates from driving fatalities and overdoses prior to legalization, as the effects
of Cannabis use on these causes of death only became visible when legal access increased the
pool of people using Cannabis. Finally, homicides and assaults are down in Colorado following
legalization of recreational marijuana [178], although this most likely arises from cessation of
prohibition rather than from Cannabis use itself. The present work therefore almost certainly
significantly underestimates the number of premature deaths prevented by Cannabis use inthe

U.S. If so, further decreases in the mortality rate are expected with improved legal access.
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Scenario Deaths prevented Deaths prevented
Lower estimate Upper estimate

12.2% user rate, under 17,400 38,500

current medical

12.2% user rate, with 23,500 47,500

legal medical M]

Table 5: Summary of the meta-analysis: Estimated lives saved per year by Cannabis use,
from all causes.

‘Current medical policies’ includes states with legal access to medical marijuana in 2015, while
‘legal medical M] nationwide’ gives estimates assuming legal MM] in all states.
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Figure 4: Estimated annual numbers of premature deaths prevented by Cannabis use in
the United States. The solid lines show estimated premature deaths prevented by Cannabis use
under current medical marijuana policies (as of 2015). At the Y intercept are the deaths
prevented by medical marijuana, while the slope represents the additional deaths prevented by
“recreational” use as a function of the percent of the population using Cannabis. The dashed lines
show the number of premature deaths that would be prevented by Cannabis use if medical
marijuana were legal nationwide, with the Y intercept the deaths prevented by medical
marijuana alone and the slope showing the additional effects of recreational use, as above.

Summary of the risk of bias across studies:

Prior reviews, by including only adverse effects of Cannabis use and ignoring beneficial
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effects, have grossly misrepresented the public health impact of Cannabis use in the U.S. This
has fed misconceptions of the public health impact of Cannabis use that have influenced
research priorities and government policies.

Estimation of the numbers of deaths caused by Cannabis prohibition:

If Cannabis reduces the mortality rate, a hypothesis strongly supported by the analysis
above, and assuming that prohibition decreases the number of people using Cannabis, then
prohibition must increase the mortality rate. Evidence that prohibition decreases the number of
people using Cannabis is clearly seen in changes following legalization of medical marijuana, and
in Colorado following legalization of recreational marijuana. The current analysis shows that the
difference in deaths from opioid overdose, driving fatalities, and alcohol-related causes in states
that have legalized medical marijuana (MM]) and those that have not is an estimated 6,100 to
9,000 deaths/year. These deaths can be directly attributed to prohibition. Note that these deaths
can be attributed to prohibition even if prohibition has no effect on the “recreational” user rate.
We can add to this number the increased deaths from cancer, diabetes mellitus, and traumatic
brain injury that occurred because prohibition caused people to abstain who would otherwise
use Cannabis. Each 1% decrease in the proportion of the population using Cannabis results in an
estimated 989 to 2,511 additional premature deaths each year. The amount by which the user
rate is decreased by prohibition is not known. If, however, prohibition causes a 3% decrease in
Cannabis use (from 15.2 to 12.2%), and deaths from lack of access to MM] are included,
prohibition is responsible for an estimated 9,100 to 16,500 deaths each year, in the range of the
mortality rate from opioid overdose (16,235) or homicides (16,121). A 7% decrease in the user
rate would cause more deaths than Parkinson’s disease (25,196) [31](Figure 5). These
calculations are almost certainly underestimates of the effects of prohibition, for reasons
described above. Furthermore, prohibition has also almost certainly prevented the development
of life-saving medicines and significant refinements in the medical use of Cannabis leading to

additional deaths.
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Figure 5: Annual estimates of premature deaths due to prohibition. The decrease in
the percent of the population using Cannabis represents the effectiveness of prohibitionist
policies. The Y-intercept shows the lower and upper estimates of the deaths attributed to
lack of access to medical marijuana under current policies (as of 2015). The slopes of the
lines are the 989to 2,511 additional deaths that occur each year from cancer, DM, and TBI
for each 1% decrease in the user rate. The X- axis is the decrease in the proportion of the
population using Cannabis in response to prohibition. The dashed lines show the numbers
of deaths in 2010 from (A): Parkinson’s disease, (B): homicides or opioid overdose, (C):
drunk driving, and (D): HIV.

Conclusions:

This initial attempt to estimate the overall public health impact of Cannabis use, including
both beneficial and harmful impacts on health, using published data, clearly suggests that
Cannabis use is associated with a substantial decrease in the premature death rate.

Based on the results of this extensive review of the evidence, it is time to change the
discussion, from determining how much harm is caused by Cannabis use, to determining how

many deaths are prevented by Cannabis use. This does not, of course, mean that Cannabis has no
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harmful effects, just that beneficial effects may outweigh harmful effects on physical health. The
most important determinant of health status is continued survival, and the results of this
investigation strongly support the hypothesis that Cannabis use is associated with improved
survival.

The results of this analysis differ significantly from other recent studies that attempt to
determine the public health impact of Cannabis use [18-21]. The current work includes factors
(DM, cancer, TBI, MM]) for which Cannabis use is associated with decreased mortality, effects
that were either not known at the time, [19] or were not included [20,21] in prior analyses. The
current analysis is also at odds with a number of studies that fail to detect changes in health or
emergency room visits with Cannabis use [22-27]. The most likely cause of this discrepancy is
that these longitudinal studies did not follow subjects long enough, as the longitudinal studies to
date follow younger cohorts for 15 - 20 years, into their mid-thirties or early middle age [22-23].
Decreased mortality from obesity-related diseases and cancer in Cannabis users would most
likely not become apparent until later in life. For example, the decrease in rates of diabetes
mellitus observed by Rajavashiseth et al. [76] was only apparent in subjects aged 40 - 59, and
death from obesity-related conditions such as diabetes mellitus may take many years after onset
of the disease.

The results of the current analysis strongly suggest that Cannabis prohibition is a
significant failure of public health policy, causing more harm than benefit. In addition to
increasing the mortality rate, prohibition contributes to the largest per capita prison population
in the world, interferes with pursuit of promising medical research, results in the loss of billions
in potential tax revenues, empowers violent drug cartels thus destabilizing governments of
neighboring countries, and causes extensive economic and electoral disenfranchisement of the
most vulnerable U.S. communities. Furthermore, evidence available at this time suggests that
prevention of Cannabis use by football players, people who are pre-diabetic or diabetic, people
who may develop or have cancer, people suffering from chronic pain, epilepsy, Parkinson’s
disease, multiple sclerosis, Alzheimer’s disease, and people who have been exposed to violence
decreases their quality of life and/or increases their risk of death. This would seem to be a
violation of basic human rights, especially as Cannabis is objectively less toxic than the widely
used over-the-counter analgesic acetaminophen and many prescription drugs [158]. At present,

prohibition creates the appearance that the criminal justice system is using taxpayer money to
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protect the profits of the pharmaceutical and private prison industries, in the process
contributing to the systemic racism and voter disenfranchisement plaguing this country
[223,224]. It is time to demand that politicians and the criminal justice system justify, if they can,
the continuing harm caused to society by Cannabis prohibition when recent polls show that the
majority of Americans supportlegalization.

Limitations of this study:

This study focuses on effects on premature death rates and does not claim that Cannabis
has no harmful effects on individual health or society. Causes of morbidity that do not directly
increase the death rate, such as Cannabis use disorder, are outside the scope of the study. The
study focuses on population-level effects, which are by effects on the average user, rather than
the worst outcomes arising in individuals with the highest levels of use. Estimates of impact of
legalization of medical marijuana are based on average decreases across states and do not
consider differences in population or demographics of individual states. The estimates are based
on existing data revealed during extensive database searches, and these searches may have
missed important data. Estimates of effects of Cannabis on the mortality rate from causes
including neurodegenerative diseases and neurotoxins, epilepsy, those cancer types responsible
for 30% of cancer diagnoses and 39% of cancer deaths, overdose deaths from prescription drugs
other than opioids, and violence associated with Cannabis prohibition were not encountered
during the search and were not included. The study is thus likely to underestimate significantly
the actual impact of Cannabis use on the premature death rate. The numbers provided are thus
rough estimates based on existing data, and it is anticipated that more refined analyses of more
complete data will provide more accurate values. This study does not consider the indirect
health effects of decreased life-long income due to the impact of drug law violations or Cannabis
use on educational or employment opportunities.
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Dr. lan Jacobs

Ganja Thoughts, for Commission

New Area: All must be up for Regular Review
Decriminalization

Proven Medical Uses

Preventing Harm to Children & Adolescents

A. New Area: All must be up for Regular Review

No One has all the truths here, and even those will change as time progresses. As we move forward there needs
to be planned regular review of our position, which bearing in mind our small population size must be based on
wide international experience that is culturally appropriate and scientifically supported. Anecdotal, local or
otherwise cannot be the basis of any position

B. Decriminalization essential

Class & historical based bias against marijuana use (e.g. vis-a- vis alcohol and tobacco, which do much more
harm to our society) and its consequent criminalization of large segments of our youth must stop. International
and regional experience, as well as local knowledge will be needed to guide. Given our extremely small sample
size, to rely on local anecdotal 'evidence' would be fool-hardy. Local stadards and regukations will be needed re:

Maximum weight of Marijuana allowed for personal use
Maximum Number of plants allowed in your property
Registration of farming, transport and sale (which must allow for small sellers)
Control of strength of varieties used
Outlawing of synthetic marijuana ( we do not have testing and monitoring resources to facilitate this)
Measures to prevent/minimise cutting of Marijauna with impurities, or cocaine or other drugs
7. Use in public spaces
C. Medical Use

ounkwnNeE

Use of appropiate formulations of marijuana for conditions local parctitioner board
(medical/civil/rastafarian/lay) deem proven scientifically regionally or internationally. Caribbean, African and
European and North American sources to be used) List will be long and must be sublject to at least biennial
review. My immediate reccommendations would be Glaucoma, Chronic Pain, Severe Epilepsy in Children (?
Adults); Incurable Cancer. Evidence for various psychiatric uses should be evaluated during initial formulation of
any legislation

D. Protection of Children and Adolescents

With de-criminalization, marijuana will become increasingly available. The evidence on the effect of this on
adolescent use is variable. Current evidence for the potential of damage to developing brains seems compelling,
and we would be foolish to disregard this. Serious public Ed program needed here, but should NOT unduly
delay/ be used as an excuse for delaying de-criminalzation.

1. Use of by persons under 18 should be prohibited. Evidence suggests that marijuana can have deliterious
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effects on the developing brain up to age 25 years, but by 18 yrs we should have provided enough public
education to enable youth to make their own determinations, as they d on Alcohol and tobacco.

2. Sale to such persons by those over the age of 18, or by their Minor agents should be liable to
prosecution and jail time

3. Need to get effective buy in from de-criminalalization advocates on this. The dangers of tobacco and
alcohol use to children and adolescents was recognized only after centuries.

Many persons are fearful of de-criminalization, even to the modest extent suggested above. We must
realise that this represents the effects of years of cultural conditioning. The harm done by Tobacco and
Alcohol to our nation outweighs by far any potential damage by marijuana. The societal gains (freeing
up police for more serious matters, avoiding criminalizing youth) of de-criminalization are significant and
must be embraced, and not with an over-abundance of caution. There is a considerable body of
evidence to support this, most strikingly that the societies of Portugal and the Netherlands have
continued to thrive after decades of de-criminalization.
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Organisation of Rastafari in Unity (ORU)

Rastafari Position Paper on the Hola Herb (Cannabis)
November, 2018

This submission has been informed by years of reasoning among elders, brethrens and sistrens,
public sensitization in the form of town hall, meetings and panel discussions with relevant
stakeholders. It is also well informed by research into the historical and cultural activities of our
ancestors.

The Organisation of Rastafari in Unity (ORU), is a National umbrella organization of Rastafari in
both St. Kitts and Nevis and as such I an I can proudly say that the views expressed represent a
vast majority of the Rastafari community.

Rastafari is a very well established religious/spiritual lifestyle within St. Kitts /Nevis, throughout
the region and in fact throughout the entire world. It is also a well-established fact that Rastafari
over the years has endured physical and psychological brutality and criminalization for its
entrepreneurial, sacramental, cultural, medicinal and recreational uses of cannabis/ganja.

The use of the herb is a basic human right and also a religious/spiritual right. Such is well
documented within our constitution.

Rastafari claim/report that the current governmental policy with regards to the enforcement of
the Drugs (Prevention and Abatement of the Misuse and Abuse of Drugs) Act hinders our ability to
enjoy our freedom of conscience and religion. The current enforcement practices have had an
adverse impact upon membership, recruitment efforts, religious gatherings, business practices
and the destabilization of the family structure.

Rastafari has been increasingly marginalized in the exercise of their cultural and religious rights
leading to a life of poverty, disease and illiteracy; thus being vulnerable to the social ills that affect
the general population.

Any amendments or changes to the management of ganja in St. Kitts/Nevis must provide for the
opportunity to compensate the Rastafari community for the atrocities endured. The State can take
the following welcomed and important reparatory justice steps which should include, but are not
limited to:

- Legal recognition of the Rastafarl faith to combat religious intolerance;

- Train law enforcement/judicial personnel to respect the cultural mores of groups such
as Rastafarl and use appropriate interface strategies;

- Expunge the records of persons convicted of possession of small amounts of cannabis.
This would assist those affected to reintegrate into the economy and society of St. Kitts
and Nevis;
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Facilitate social rehabilitation of persons using ganja who were given the option to
claim addiction, in order to avoid prosecution, and be committed to the psychiatric and
other institutions;

Apologize and provide remedies to the families of persons who have been
institutionalized in any way due to their use of ganja;

Allocate strategic designated spaces with appropriate business infrastructure for the
operation of business enterprises by Rastafarl;

Disburse an annual percentage (10%) of taxes collected from the ganja trade to the
Rastafar]l community, through its Mansions and registered organisations, for its socio-
economic development;

1. Economic stake includes, but are not limited to:

Cultivation, storage, processing and marketing locally and internationally;
Sovereignty over ganja seeds - the rights to propagate, store, distribute and register
specialty strains/local seeds;

Registration of individual and collective brand ownership of various strains of cannabis;
Registration of production, processing and marketing cooperatives;

Access, individually and collectively, to industry incentives;

Investment and expansion of ganja trading activity and ownership into value added
products and services;

Protection of Rastafari intellectual property rights to its Traditional and Indigenous
Knowledge of ganja;

Any other such rights as may pertain to trade in ganja in local and foreign markets.

2. Cultural stake that should include, but not be limited to:

Recognize and uphold the natural relationship between Rastafari and cannabis sativa
from its inception in St. Kitts/Nevis in the early 1970’s.

Freedom to grow unlimited ganja around Rastafarl homes/residences, backyards and
communal grounds;

Individual home and community usage for medicinal, culinary, cosmetic, esthetic,
customary and recreational purposes;

Creative and artistic expression such as carving, ornaments, jewelry, and functional
objects made from all parts of the ganja plant;

Use at public events/activities organized by Rastafarl such as family days, marches,
rallies, motorcades; training sessions, fund raisers, exhibitions, celebration of historical
dates and events etc.

3. Sacramental stake includes

Possession, control and use of unrestricted amounts of ganja at Rastafarl homes and in
collective spiritual spaces, namely Tabernacles, Headquarters, Temples, Camps;
Nyahbinghi, Reasonings, Rites of Passage - Sanctification of newborns, Initiation of
adolescents, marriages, transitions ceremonies;

4. Social Stake includes

Usage as communal currency for bartering of goods and services.
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Suggestions:

The following are suggestions that should be incorporated into the Drugs (Prevention and
Abatement of the Misuse and Abuse of Drugs) Act of St. Kitts/Nevis.

5. The revised Drug Act should provide for the possession and smoking of ganja, use of ganja by
persons of the Rastafarian faith, and use of ganja for medicinal, therapeutic, scientific and
recreational purposes.

Possession of Ganja

6. Possession of 4 ounces ganja is no longer an offence for which one can be arrested, charged
and have to go to court, and it will not result in a criminal record or fine.

7. Possession of ganja for religious purposes as a sacrament in adherence to a particular faith

8. Possession of ganja for medicinal or therapeutic purposes as recommended or prescribed by a
registered medical doctor or other health practitioner including herbal doctors, nutritionists,
chiropractors etc... approved by the Minister of Health.

9. Possession of ganja for purposes of scientific research that is conducted by an accredited
institution

10. Possession of ganja at an exempt event of Rastafari.

11. Possession of ganja pursuant to a licence, authorization or permit issued by the government.

Smoking of Ganja

12. Smoking of ganja in a public place or within five metres of a public place is prohibited in a
manner similar to cigarettes.

13. A person who smokes in public cannot be arrested or detained.

14. Smoking of ganja at privately-occupied residences that are not used for commercial purposes
is not an offence.

15. Furthermore, smoking of ganja will be legally permitted in places that are licensed for the
smoking of ganja for medical or therapeutic purposes. Adherents of the Rastafarian faith will
also be permitted to smoke/use ganja for sacramental, medicinal and recreational purposes in
places of Rastafarian worship or gatherings.

Medicine and Healing

16. A person who is suffering from cancer or any other terminal or serious chronic illness may
import medicine or a therapeutic product derived from or containing ganja. In order to do so, a
registered medical practitioner or recognized herbal doctor must certify that the person is
suffering from the illness, and must recommend the person’s use of the medicine or
therapeutic product. Rastafari is permitted to use ganja in a lifestyle of preventative medicine.

17. Administration to others should not have this frantic approach and the right should not be
solely given to medical practitioners. Indigenous medicines have been concocted and
distributed by bush doctors, herbalists and other leaders in a community. One should have the
right to administer to another with choice and consent.
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18. Administration to children should solely be the right of the parents and full consent from
parents.

19. Preference must be given to local producers to satisfy the demand. Importation should be a
last resort.

Cultivation for scientific research

20. An accredited institution or other body may apply for authorization to cultivate ganja in
furtherance of scientific research, on lands approved for that cultivation.

21. An authorization to cultivate ganja for research purposes also protects any third party who is
engaged by the scientific institution or body for this purpose.

22. Local growers must be given the opportunity to satisfy this demand before any ganja be
allowed to be imported.

Cultivation to Supply Dispensaries
23.Individuals can apply for authorization to cultivate ganja.
Cultivation for Rastafarian sacramental purposes

24. Persons who are adherents to the Rastafarian faith, or Rastafarian organizations, are
authorized to cultivate ganja for religious purposes as a sacrament in adherence to the
Rastafarian faith.

25. Ganja that is cultivated under such authorization may not be smoked in public places other
than at locations registered as places of Rastafarian worship or events with special exemption.

Events to celebrate/observe the Rastafarian faith

26. Events promoted or sponsored by persons who are adherents of the Rastafarian faith or
Rastafarian Organizations, must be declared an exempted event.

27.Where an event is declared exempt, persons who attend the event will not be liable to be
arrested, detained or prosecuted for smoking ganja or possession of ganja at the event, or
transporting ganja to the event, as long as they have complied with the amounts and
conditions specified in the order declaring it an exempt event.

Visitors to St. Kitts and Nevis who are users of medical marijuana

28. Persons who do not ordinarily reside in St. Kitts/Nevis (tourists or visiting Nevisians who live
overseas) must abide by the regulations set out.

79



pm—
T ote Core Caen T
Cl

G s Ry St. Kitts Mental Health Association

P. 0. Box 21 67 | Basseterre St.
Q,h-, Kitts | mhastkitts@gmail.com
N o o s P 24th July, 2018

Dr Hazel Laws
Chairperson
National Marijuana Commission

Basseterre

The St. Kitts Mental Health Association (SKMHA) has taken note that Cabinet has convened the St. Kitts & Nevis
(National) Marijuana Commission tasked subsequently with the development of a final report to inform relevant
policy decisions regarding marijuana (Cannabis sativa). Our professional and general membership who work
with persons who use and misuse marijuana in our federation have concerns that have caused us to
concentrate on the potential risks and surges in Mental, Neurological and Substance Use (MNS) Disorders
associated with marijuana use. Though marijuana may be of benefit in the treatment of some conditions, before
being decriminalised or legalized, the SKMHA strongly advocates that all decisions be supported by scientific
evidence and be pursued in a thoroughly regulated manner that engages all stakeholders.

The following descriptions highlight our present deficits as they relate to mental health resources and the
delivery of services, and the SKMHA respectfully suggests that these issues be addressed in a final report to
cabinet.

1. Thereisstillaneed to enhance the mental health reform process in our federation. We suggest the completion
and dissemination of the Mental Health Policy, Mental Health Treatment Protocol and Mental Health
Legislation as these provide important guidelines for mental health service delivery.

2. There is a need for mental health human and infrastructure resources. In order to mitigate the effects of this
potential change in legislation, mental health requires greater resources in order to cope with the increasing
MNS needs of our citizens. There is a need for an increase in mental health personnel and infrastructure as
well as additional psychiatrists and psychologists to enhance treatment options. Choosing additional staffing
and/or funding the studies of persons interested in specialties such as addiction, child and adolescent
psychiatry and psychology would be prudent. Investment in psychodiagnostic tests would also greatly
enhance the mental health team's ability to provide more comprehensive psychological assessments for our
people.

3. There is a need for increased mental health treatment facilities. The Psychiatric Ward of the JNF General
Hospital is the only facility that provides inpatient care to persons with MNS disorders. Although
improvements have been made to this facility, from time to time the admission of patients has outgrown its
capacity. We are now confronted with the fact that a larger, more therapeutic and sufficiently staffed facility
is required. Equally vital for our federation is the investment in organized addiction treatment services and
recovery programs.
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The SKMHA takes note of anecdotal and factual feedback coming from territories that have chosen to
decriminalize or legalize marijuana that clearly indicate that we could anticipate what the full range of that
impact would be we do not have to imagine the scenario. That possibility leaves us deeply concerned that our
present reality in mental health functioning is not adequately prepared to address the adverse impact of
marijuana use in some individuals.

We exercise hope that the concerns expressed here would help to inform your decision making regarding
Cannabis sativa use in our federation.

Yours Respectfully,

Cherrilyn Warde-Crawford
President, SKMHA
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