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Abstract
Objective: To examine physicians’ perspectives and knowledge of medical marijuana.
Data Sources/Study Setting: Primary cross-sectional data was collected from physicians
practicing in Delaware (DE).

Study Design: Eighty-five physicians completed a survey assessing their: a.) knowledge of
medical marijuana, b.) likelihood and concerns regarding authorizing patients to use medical
marijuana, c.) sources of information about medical marijuana, d.) proposed resources to learn
more about medical marijuana and Delaware Medical Marijuana Act (DE MMA).

Data Collection: The survey was sent to members of the Medical Society of Delaware. Survey
data from close-ended questions were analyzed using a statistical analysis software package.
Data from open-ended questions were analyzed by hand through thematic categorization and
frequency analysis.
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Principle Findings: A majority of participants reported being less than knowledgeable about
medical marijuana as a treatment option and about the DE MMA specifically. Lack of
Knowledge and Potential Misuse/Abuse were the most cited concerns regarding authorizing
medical marijuana, and the majority of participants stressed the desire for educational resources.

Conclusions: Providers play a key role in connecting patients to this therapy option, it is
therefore imperative to provide engaging educational resources to providers, patients, and the
general public.
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INTRODUCTION
The Delaware Medical Marijuana Act1 (DE MMA) became effective July 1st 2012, making
Delaware the 15th state in the U.S. to implement a program allowing for the legal use of botanical
cannabis† for medicinal purposes. As of July 2015, 22 other states, the District of Columbia, and
Guam have passed similar legislation. State-based regulatory initiatives began with California’s
Proposition 215, “The Compassionate Use Act of 1996” - the first to legally allow patients to
possess and use cannabis if recommended/approved by a physician. Although numerous state
governments have ratified the legal use of botanical cannabis for medicinal purposes, and such
use has the support of various reputable scientific/academic societies, the Federal Government
still lists marijuana as a Schedule I drug under the Controlled Substances Act (1970)2 . This
Schedule I classification maintains the label that marijuana has “...no currently accepted medical
use in treatment in the United States”, and, in turn, stifles potential research on the efficacy of
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botanical cannabis for various symptoms and afflictions. Furthermore, despite the consistent
state-based authorizations for patient utilization of marijuana for medicinal purposes, minimal
research has explored physicians’ attitudes and perspectives regarding authorizing patients to use
medical marijuana, or their knowledge of the nuances of the medical marijuana policy within the
state they practice.

This study examines Delawarean physicians’ perspectives on enabling patients to obtain and
utilize marijuana for medicinal purposes as well as their knowledge of the DE MMA in general.
As the medical marijuana program continues to unfold in Delaware (The First State Compassion
Center, Delaware’s first medical marijuana distribution center, opened its doors on June 26th,
2015), it is necessary to assess practitioners’ knowledge of and attitudes towards the program in
order to better understand providers’ stance on the treatment and policy, promote effective and
efficient healthcare policy, and potentially develop and offer quality educational programs for
providers and patients alike.

The Current State of Medical Marijuana and an Apparent Lack of Clinical Knowledge
In reviewing the current state of the literature on medical marijuana, specifically that featuring
physicians’ viewpoints and perspectives of the initiatives, it is evident there is a great deal of
confusion regarding state-based medical marijuana programs and the therapeutic use of
marijuana in general. The issues and concerns raised by providers include: the “gap” between
state and federal laws, the actual medicinal efficacy of cannabis for particular ailments, the
potentiality and probability of abuse, the lack of standardized conceptualizations of key terms
referenced in policies (i.e. what constitutes a “bona fide” doctor-patient relationship), and
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perceived possible legal ramifications related to signing off on a patient’s use of marijuana, a
severe lack of rigorous scientific clinical research on the endocannabinoid system and botanical
cannabis as a therapeutic treatment, among others3-11.

Although states have ratified medical marijuana legislation, the Federal Government, including
the FDA and Drug Enforcement Agency (DEA), continues to categorize botanical cannabis as a
Schedule I drug. The American Medical Association (AMA), the Institute of Medicine (IOM),
the American College of Physicians, and other professional health-oriented societies have called
for the FDA to reclassify marijuana as a Schedule II drug to open the door for more thorough
empirical testing of botanical cannabis in order to establish clinical standards related to dosage,
potency, vehicle (e.g. smoking, inhaling vapor, edible-based, pill-form, topical, etc.), the
neurological and physiological nuances of various compounds, as well as “best practices” in
regards to discussing and authorizing marijuana as a treatment option with patients – yet the
classification remains.

Although the 1999 IOM report12 provided evidence for the therapeutic benefit of marijuana in
combating symptoms such as nausea/vomiting, pain, and significant loss of appetite, there are
still mixed findings regarding the actual effectiveness of medicinal marijuana as a treatment
option for ailments and illnesses13,14. Furthermore, there are conflicting stances on the actual
potentiality of abuse/addictive nature of marijuana, with some physicians citing the troublingly
addictive nature of marijuana and specific reports indicating that marijuana is no more addictive
than anti-anxiety medication, and far less addictive than alcohol and tobacco12,15. There is also
discussion regarding medical marijuana diversion, especially among adolescents, and the impact
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of the availability of and societal-level norms associated with marijuana, as well as if the
legalization of medical marijuana actually lends to increased overall marijuana use among
populations16-19.

From the literature, it appears physicians may feel somewhat confused, frustrated, and/or
unaware regarding their state’s medical marijuana policies and programs, especially concerning
the lack of research/clinical knowledge and their own responsibilities/duties (treatment-wise,
legal, and interpersonal) concerning patient care. Yet, there has been minimal research exploring
physicians’ perspectives and attitudes regarding medical marijuana, questions or concerns they
may have, or even their knowledge of their state’s medical marijuana policy. If state officials are
interested in implementing effective, efficient, and beneficial medical marijuana policies and
programs, it is essential to assess where their practitioners “stand” on this debate, their proclivity
and potential determinants to approve patients for the use of medical marijuana, and their
understanding of the state and federal laws (including their own rights as physicians) associated
with medical marijuana. Put simply, physicians are key agents in the realization of these policies
– yet their voice has been somewhat muted in the current research. This study explores
Delawarean physicians’ attitudes and perspectives of the state’s unfolding policy and their
possible concerns regarding the use of marijuana as a medical treatment option.

Methods
Two members of the author team worked closely with representatives from the Medical Society
of Delaware (MSD) and the Delaware Department of Health and Social Services (DHSS)
(Division of Public Health (DPH)), to construct a brief survey to assess physicians’: a.)
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knowledge of the DE MMA, b.) likelihood (and reasoning) of authorizing qualified patients to
use medical marijuana, c.) sources of knowledge of medical marijuana in general, d.) concerns
regarding authorizing medical marijuana as a treatment option for qualified patients, and e.)
suggestions of what would be helpful in learning more about the Delaware Medical Marijuana
Act and medical marijuana as a treatment option. Demographic questions such as gender, age,
years of practice, and primary specialty were also included in the survey.

The survey (hardcopy and a link to an e-version) was included in the November 2014 issue of
the Delaware Medical Journal, which is sent to all physicians who are members of the MSD. The
survey included a brief description of the study, noted that respondents’ identity would remain
confidential, and provided the contact information for the Delaware DPH if respondents had any
questions related to the survey or the state’s medical marijuana program. Institutional Review
Board (IRB) approval for the use of human subjects was obtained by the authors’ institution.

Measures
Knowledge: To assess physicians’ knowledge of medical marijuana as a treatment option, as
well as their state’s medical marijuana policy, they were asked: a.) At this time, how would you
rate your knowledge about medical marijuana as a treatment option?, and b.) At this time, how
would you rate your knowledge about the Delaware Medical Marijuana Act, which became
effective July 1, 2012? Participants were provided response categories ranging from Little/No
knowledge to Very knowledgeable (i.e., Likert-scale). Physicians were also asked to indicate any
and all of their sources of information regarding medical marijuana; they were provided a list of
various resources to choose from (e.g., medical literature, news media, DHSS, lectures/seminars,
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among others) but allowed to list others as well – and were able to select more than more source
of information.

Likelihood/Comfort to Authorize: In order to better understand physicians’ proclivity to
authorize their patients to attain marijuana as a treatment option, respondents were asked, At this
time, how comfortable do you feel authorizing patients to use medical marijuana? The question
included a list of all the qualifying debilitating conditions (as outlined by DE MMA). Answer
categories ranged from Very Unlikely to Very Likely (respondents were also allowed to select, I
would not see patients with any of these conditions). In the question that followed, participants
were asked to elaborate on their answer (i.e., why they selected the answer category they did).
Respondents were also asked to list and describe any specific concerns they had regarding
authorizing patients to attain marijuana as a treatment option.

Sample
Eighty-five physicians responded (out of over 1,600 members of the MSD). Using the qualifying
debilitating medical conditions outlined by the DE MMA, primary specialties listed by the
respondents (the question was open-ended) were categorized on the basis of: (1) specialties that
are likely to encounter/manage patients with these conditions either directly or as a referral
source (e.g., “Hematology/Oncology”, “Hospice and Palliative Care”, “Rheumatology”), (2)
specialties which are not likely to encounter/manage patients with these conditions given their
scope of practice (e.g., “Surgery”, “Pulmonary”, “Gynecology”, “Reproductive Health”, (3)
primary care/generalists (e.g., “Family Practice”, “General Practice”, “Internal Medicine”) – the
highest percentage of respondents - this specialty group is likely to encounter patients with these
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conditions, and may in turn authorize patients, (4) Emergency Medicine, and (5) Pediatricians.
Although Pediatricians could be included in the Primary Care/Generalist group, given the
controversy and debates surrounding allowing children and young adults to utilize medical
marijuana as a treatment option, we thought it best to extract them from the primary
care/generalist group so as not to possibly impact the results.

Of the entire sample, there were 66 men and 19 women. A majority of respondents were
between the ages of 56-65 (37%), yet 22% were 66 or over, 22% were 46-55, 16% were 36-45,
and only 2% of the sample was between the ages of 25 and 35. Whereas most participants
reporting having practiced medicine between 31 and 40 years (31%), 29% reported practicing for
21-30 years, 22% reported practicing for 11-20 years, 10% reporting practicing for 1-10 years,
and 8% reported practicing for 41 or more years

Analyses
Basic modes and frequencies were calculated for each close-ended question. A series of crosstabulations and bivariate correlations were constructed to investigate potential significant
relationships between demographic information and variables measuring likelihood and degree
of knowledge. Table 1 presents the most frequently reported answer (by age, years of practice,
and specialty group) for Knowledge of Medical Marijuana, Likelihood to Authorize, and Sources
of Information. Regarding the open-ended questions, the author team read through all responses
and identified prominent, reoccurring thematic categories. The responses were then grouped into
these categories and frequency analyses were then conducted - counting the number of responses
within each category. This was done for each open-ended question to identify the most common

8

“type” of response to each question. Given the sample size of each specialty, comparisons were
not made between groups. Rather, prominent categories among all participants’ statements were
identified. These answer categories, their frequencies, and exemplary representative data
(participants’ statements) are featured in Table 2.

Results

Knowledge of Medical Marijuana as a Treatment:
Of the physicians who responded to the survey, 8.8% reported having “little or no knowledge”
about medical marijuana as treatment compared to 16.3% who felt they possessed “minimal
knowledge”, 36.3% who felt “somewhat knowledgeable”, 35% who felt “knowledgeable”, and
3.8% who felt “very knowledgeable”. Interestingly, those with the least and most time practicing
reported greater knowledge than others: The majority of respondents with 1-10 and 41 or more
9

years of experience were more likely to consider themselves “knowledgeable” about marijuana’s
use as a medical treatment (62.5% and 71.4% respectively) compared to respondents with 11-20,
21-30, and 31-40 years of experience who considered themselves to be “somewhat
knowledgeable” (44.4%, 45.5%, and 44% respectively).

Respondents from specialty areas that were considered likely to encounter eligible patients
generally reported feeling “somewhat knowledgeable” (31.8%) or “knowledgeable” (40.9%)
about medical marijuana as a treatment. Similarly, primary care physicians, who are also likely
to encounter eligible patients, reported feeling “somewhat knowledgeable” (40%) or
“knowledgeable” (25.7%). Pediatricians reported feeling “somewhat knowledgeable” (33.3%) or
“knowledgeable” (50%). Specialists considered not likely to encounter eligible patients reported
feeling “somewhat knowledgeable” (41.7%) or “knowledgeable” (33.3%). A minimal number of
respondents reported feeling “very knowledgeable,” including 4.5% of specialists that are very
likely to encounter eligible patients and 5.7% primary care physicians. No pediatricians or
physicians who specialize in fields unlikely to encounter eligible patients reported feeling “very
knowledgeable”.

Knowledge of DE MMA:
Overall, respondents reported less knowledge of DE MMA than of marijuana as a treatment
option. Of the total sample, 9.9% reported “little or no knowledge” and 23.5% reported “minimal
knowledge”. In contrast, 38.3% reported “somewhat knowledgeable” while only 21% and 7.4%
reported feeling “knowledgeable” and “very knowledgeable” respectively. There were no
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discernible differences in regards to age or years of practice and reported knowledge of DE
MMA.

The majority of specialists likely to encounter eligible patients reported feeling “somewhat
knowledgeable” (50%) or “knowledgeable” (18.2%) about the DE MMA. Primary care
physicians reported “minimal knowledge” (31.4%), “somewhat knowledgeable” (28.6%), or
“knowledgeable” (22.9%). Interestingly, pediatricians and specialists not likely to encounter
eligible patients reported greater knowledge of the DE MMA (16.7% and 15.4%, respectively)
compared to specialists likely to see eligible patients (4.5%) and those in primary care (5.7%).

Comfort with Likelihood of Authorization:
Half (50%) of the participants reported that they were uncomfortable with authorizing medical
marijuana: 16.2% said they were “unlikely”, and 33.8% said they were “very unlikely” to
authorize medical marijuana use for eligible patients. However, half (50%) of respondents
reported they were “possibly likely” (16.2%), “likely” (16.2%), or even “very likely” (17.6%) to
authorize medical marijuana use for patients that present eligible conditions. There were no
discernible differences between age groups, however, there were noticeable differences between
groups of years practicing. Practitioners with 41 or more years of experience reported being
“very unlikely” (57.1%) to authorize medical marijuana use compared to respondents with 1-10
years (25%), 11-20 years (46.7%), 21-30 years (28.6%), or 31-40 years (26.1%) of experience.

Although 33.3% of specialists likely to see eligible patients reported they are “very likely” to
authorize medical marijuana, 38.9% reported they are “very unlikely”. Among primary care
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physicians, 34.3% were “very unlikely” to authorize while 20% were “likely”. Of pediatricians,
33.3% were “very likely” and 33.3% would “possibly” authorize, compared to only 16.7% who
were “likely” and 16.7% who reported “very unlikely” to authorize.

The relationship between physicians’ level of knowledge about medical marijuana and their level
of comfort authorizing its use was statistically significant (r=.400, p=.000). There was also a
significant relationship between knowledge of the DE MMA and one’s comfortability with
authorizing its use (r=.277, p=.017). Put simply, it was found that the more knowledgeable about
medical marijuana in general, and the DE MMA in particular, the more comfortable physicians
are with authorizing its use.

Source(s) of Information:
Respondents’ sources for information on medical marijuana treatment and policy varied
considerably. The most frequently cited sources of information included medical literature
(72.4%), lectures and seminars (52.9%), news media (43.5%), other physicians (36.5%), and
experiences with patients (36%). Less frequently cited sources were Department of Health and
Social Services (DHSS) (14.9%), family and friends (11.5%), and practice policy (3.4%).

Age was found to correspond with certain information sources. Although approximately 75% of
the physicians that were 46 and older cited medical literature as an information source, only
64.3% of respondents 36-45 years of age and 50% of the respondents 25-35 years old reported
the same source. Similarly, whereas about half of respondents 25-35, 36-45 years old and 56-65
years old cited lectures and seminars as an information source, the percentage was much higher
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for respondents 66 years and older (78.9%). Also, younger respondents were more likely to cite
other physicians as a source of information.

Years of practice also appears to relate to preferred information sources: 75% of respondents
with 11-40 years of experience reported using medical literature as a source of information
whereas 55.6% of respondents with 1-10 years of experience and 42.9% of respondents with 41+
or more years in the field reported the same source. About two-thirds of respondents with 1-10
and 31 or more years of experiences reported lectures and seminars as information sources, but
only 31.6% of physicians with 11-20 years cited the same source.

Similar to age, those

respondents with the least years of experience (1-10 years) were likely to cite other physicians as
a source of information.

Medical literature was cited as a source of information by 90.9% of specialists likely to
encounter eligible patients, 64.9% of primary care physicians, 58.8% of specialists not likely to
encounter, 100% of those in emergency medicine, and 66.7% of pediatricians. Prior experience
with patients was reported as a source by 45.5% of specialists likely to encounter eligible
patients and 43.2% of primary care physicians, 50% of physicians in emergency medicine, and
33.3% of pediatricians, but only 6.3% of physicians who are in a specialty area unlikely to
encounter eligible patients. Half of specialists likely to encounter eligible patients and 41.7% of
primary care doctors cited news media as a source of information, whereas 66.7% of the
pediatricians, 25% of those in emergency medicine, and 37.5% of specialists unlikely to see
eligible patients cited the same source. Although about half of pediatricians and half of those in
emergency medicine cited other physicians as an information source, only about 25-40% of
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respondents in other specialty groups cited the same source. Seminars and lectures were reported
as sources of information by 54.5% of specialists likely to encounter eligible patients, 51.4% of
primary care physicians, 47.1% of specialists who are unlikely to encounter eligible patients,
75% of those in emergency medicine, and 66.7% of pediatricians. Emergency medicine
physicians were the most likely to cite DHSS as a source of information (25%), whereas
pediatricians were the least likely (0%). Although only 11.5% of respondents reported using
friends/family as a source, 33.3% of pediatricians and 25% of emergency medicine physicians
cited friends/family.

Among respondents who reported “little or no knowledge” about medical marijuana as a
treatment, 85.7% did not cite medical literature, other physicians, or DHSS as an important
source of information; none (0%) relied on prior experiences with patients, and 71.4% did not
cite lectures and seminars for information. However, over two- thirds of these respondents
reported relying on news media. In contrast, 100% of physicians who considered themselves
“very knowledgeable” about medical marijuana treatments cited medical literature and lectures
and seminars, and about 66% cited experience with patients, other physicians, media, and DHSS
as sources of information. Respondents’ knowledge of DE MMA did not generally correspond to
information sources. There was one exception: respondents who cited lectures and seminars as
sources of information reported having a much higher degree of knowledge of the Act than did
respondents who did not cite lectures and seminars.

Interestingly, medical literature, experience with patients, and lectures and seminars were
commonly cited by respondents that reported being likely or highly likely to authorize medical
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marijuana for treatment. In contrast, news media was cited more commonly among respondents
who are unlikely to or will possibly authorize medical marijuana for treatment.

Open-Ended Questions
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In response to why participants reported their degree of likelihood to authorize patients to utilize
medical marijuana as a treatment option, Lack of Knowledge (about medical marijuana as a
treatment option in general, as well as the DE MMA specifically) was the most frequently stated
concern. However, it is important to note that a number of participants reported their willingness
to authorize patients When other Prescription Drugs Fail, and many noted the perceived
potential Effectiveness/Benefits for their patients. The Potential for Abuse/Misuse was also a
commonly reported issue that impacted participants’ comfort-level with authorizing patients to
attain medical marijuana.

Participants were also asked to offer specific concerns (if any) with authorizing patients to attain
medical marijuana as treatment option. Again, Potential for Abuse/Misuse was a very common
response (the most frequently expressed concern by participants for this specific question). This
category also included concerns regarding Diversion and statements referring to medical
marijuana as a “gateway drug”. Legality Issues were the second most frequently stated concern.
Interestingly, participants often expressed worry about the legal issues surrounding authorizing
and maintaining their licenses and own practice, yet many also expressed concern for their
patients’ rights. Lack of Standardization regarding potency, strain, dosage, and quality, was the
third most frequently stated concern with authorizing.

Regarding what would be helpful in learning more about medical marijuana as a treatment option
and the DE MMA, participants stressed the importance and desire for more Education. This
category included responses referring to Continuing Medical Education (CME) sponsored
courses, online courses, seminars, lectures, pamphlets, and reviews for the DE MMA
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specifically. Participants also frequently expressed the need for more Clinical/Empirical
Research examining the effectiveness of medical marijuana as a treatment for various
diseases/ailments and appropriate strains and dosage.

Discussion & Conclusion
With 23 states and DC and Guam enacting laws providing marijuana as a viable medical
treatment option for certain patients it is essential to explore providers’ (i.e. those granting
authorization to attain medical marijuana) perspectives and knowledge regarding state-specific
medical marijuana laws and medical marijuana in general. Providers play a (if not the) key role
in connecting patients to this potential therapy, yet very little is known regarding how
physicians’ feel about medical marijuana and what they understand about the processes and
procedures of authorizing their patients as well as their own and their patients’ rights.

This study found that the majority of physicians that participated in this study feel less than
knowledgeable about medical marijuana as a treatment option, and know even less about their
state’s medical marijuana law specifically. Furthermore, only about half of the participants in
this study would “possibly” consider authorizing patients with qualifying conditions to attain
medical marijuana (with only about 34% reporting being “likely” or “very likely” to authorize),
and there was notable variation within specialty groups regarding the likelihood to authorize
patients. These findings are somewhat concerning - not that it is imperative to increase the
number of physicians likely to authorize, but if state governments are implying that medical
marijuana is a legitimate medical treatment option for specific ailments and symptoms by
enacting the law, it would appear problematic, if not detrimental to the full potential of the policy
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and even possibly patient well-being, that many physicians: a.) lack valuable knowledge of the
policy and the treatment option, and b.) are unwilling to even consider discussing it with their
(qualified) patients as an option.

Participants cited Lack of Knowledge and Potential for Abuse/Misuse/Diversion as the most
significant concerns regarding authorizing patients. As discussed earlier, the literature
concerning potential abuse and diversion is somewhat mixed and therefore, given this relative
“grey” area of research, there is not a black/white or yes/no response. However, increasing,
enhancing, and maintaining knowledge of medical marijuana and state-specific medical
marijuana laws is a promising and manageable directive. As suggested by the participants,
particular organizations/institutions (e.g. DHSS, DPH, MSD, AMA, perhaps even prominent
state universities) could provide courses, seminars, and other various educational materials and
resources for providers to become more acquainted with this “new” treatment option, the law, as
well as their own and their patients’ rights.

In a recent Canadian study featuring over 400 providers, Ziemianski et al.11 found similar
knowledge gaps among their participants regarding medical marijuana as a treatment option and
medical marijuana policy, and much like this specific study, the strong majority of participants
desired more education (about the treatment and policy). Moreover, the concerns and barriers
expressed by physicians regarding medical marijuana as a treatment option featured in this
specific study echo those found by Ziemianski and colleagues (e.g. misuse, lack of
standardization, liability issues). It is important to note, however, that whereas Delawarean
physicians and patients have only had about three years with the medical marijuana law,
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Canadian physicians and patients have had access to medical marijuana as a treatment option
since 1999. It is notable that the findings from this specific study mirror those where the law has
been in existence for over 15 years - specifically the reported lack of knowledge among
participants. Unfortunately, although Ziemianski et al. do present their participants’ preferred
formats of educational information (many of which mirror those offered by the participants of
this specific study), they do not speak to any specific educational efforts or initiatives regarding
medical

marijuana

provided

by

any levels

of

Canadian

government

or

medical

institutions/organizations. Similarly, in their study of over five hundred Coloradan family
physicians, Kondrad and Reid4 found a strong desire among participants for more educational
opportunities about medical marijuana, but the authors offer no specific examples of state- or
federally-sponsored educational programs for physicians or the public. In fact, at that time
(2013), their study of physician attitudes regarding medical marijuana was the first (and only)
conducted in a state where medical marijuana had been legalized, and Kondrad and Reid even
explicitly call for CME resources to be developed for physicians to learn more about the
treatment and the law. Yet, it would appear that this call (and others that followed) has gone
unheeded despite state after state enacting and approving medical marijuana policies increasing
the number of physicians legally able to authorize patients to attain marijuana as a treatment
option. In short, it seems as though the laws are in place but few providers actually know about
them. These gaps could have significant impact on best practices concerning medical marijuana,
authorization rates (i.e., under- and over-authorization), patients’ knowledge of their treatment
options and rights, patient satisfaction, doctor-patient communication, and the longevity and
livelihood of the policy itself. States that have enacted medical marijuana policies provide
specific information about the law on the state government website. However, one could argue
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that these sites are not the most user-friendly or likely-to-be-accessed resource. Therefore, given
this apparent absence of engaging educational resources for patients and providers, future
research should explore the location and availability of any and all educational materials and
resources, and examine if and how patients and providers access and utilize these resources.
The physicians featured in this study also desired more empirical evidence (such as that provided
by clinical studies) to help shape their understanding of the effectiveness and best practices of
medical marijuana as a treatment option. However, the future of marijuana research is somewhat
hindered by the current FDA classification of marijuana as a Schedule I substance. Because of
this significant barrier to research, it is imperative that state governments and medical
organizations (e.g., AMA) offer providers and patients educational programs to increase
awareness of and adherence to policy guidelines. Regarding Delaware specifically, clear and
shared understandings of all aspects of the Delaware medical marijuana program will be
essential for the healthcare workforce, as well as patients and the general public. Educational
initiatives should include discussions on state and federal policies, the science of botanical
cannabis, and even “best practices” (for doctors and patients) associated with discussing
marijuana as a treatment option. Furthermore, more attention should be given to evaluative
efforts, which may include: a.) assessing various aspects of the state medical marijuana program
and policies, b.) the development and implementation of educational programs, and c.)
evaluating doctor-patient interactions concerning medical marijuana as a treatment option. As
states continue to move forward in this new (yet old) frontier of patient care, more collaboration
between academia, medicine, and government is needed to provide essential translational
education and research to healthcare providers, patients, and the general public.
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This study has several potential limitations, most notably is the small sample size. Not only does
this low number of responses suggest selection bias and a lack of representatives of even
Delawarean physicians, but also negatively impacts the generalizability of the findings and the
scope of our analysis. However, given that we found lack of knowledge (of medical marijuana
and the DE MMA) to be prevalent among the participants, perhaps the lack of response among
MSD members could be reflective of an overarching cloud of uncertainty among physicians.
Furthermore, because many of our key findings mirror those featured in similar studies with
much larger sample sizes, we are confident that our findings do suggest prominent attitudes and
knowledge “gaps” among practicing physicians regarding medical marijuana as a treatment and
medical marijuana policy.

Notes
†

For the sake of clarity, within this paper, the terms medical marijuana, marijuana, and botanical

cannabis will be used synonymously (and are to be considered distinct from pharmaceutical
cannabinoids – synthetic cannabinoid-based medications)
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20 Flaws in Study Finding No Health Problems in Adult Males Who Were
Chronic Marijuana Users as Teens, Young Adults
Dr. Bertha K. Madras
A new study has caused quite a stir among would-be marijuana cognoscenti because it
contradicts major research about the impact of marijuana on physical and mental health. The
neuroscientist, Bertha K. Madras of Harvard Medical School looked briefly at the study. Dr.
Madras served as Deputy Director for Demand Reduction in the White House Office of National
Drug Control Policy from 2006 to 2008 . . . She writes:

A recent manuscript by Bechtold et al1, describes a longitudinal assessment of a population of
marijuana users which, after data collection, were divided into four user groups: (1) non-users to
low use (48%, n=186); (2) limited to adolescent use (10%, n=38); (3) late initiators and
increasing (20%, n=76); (4) early onset with chronic use (22%, n=86). Marijuana use was
monitored from adolescence (age 15) into young adulthood (age 26). Ten years later, and ten
years after the last determination of marijuana use, study authors asked the subjects, now at an
average age of 35.8 years, to report their health status. Each of the four groups self-reported no
differences in physical or mental health problems in their mid-thirties. The authors concluded
that regardless of how much and how long marijuana was used, and regardless of race, the
physical and mental health problems of these four groups were similar. That is, high marijuana
use for prolonged periods was not associated with any physical or mental health problems. They
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also claimed that this is a definitive study because it was longitudinal and superior to other
published reports on long term health consequences of marijuana.

A critical evaluation of the validity of the findings and sweeping conclusions is essential, lest
they are interpreted inappropriately. A perusal of the study and the authors’ stated caveats in the
manuscript reveal significant weaknesses, with the use of an unrepresentative, possible archaic
population, inadequate sample size, inadequate methodologies to assess mental health and
physical problems, (self-reports, evaluation of psychiatric status without considering the
“spectrum” nature of psychiatric conditions, and absence of addiction evaluation). The findings
conflict with other well designed longitudinal studies that assess long term consequences of
marijuana use with early age of initiation of marijuana.

This type of study would not approach or fulfill rigorous criteria for longitudinal research, as
exemplified by the 2014 NIDA funding opportunity with similar goals (see Appendix). The
conclusions conceivably are compromised by the following perceived shortcomings of the study.

Population Concerns
1. The sample size, 386 people, was too small to detect a marijuana effect on psychotic
disorders or on other health conditions. NIDA recommends a sample size of 10,000 to
detect differences (see Appendix). About 50% of the subjects – age 14 - were selected on
the basis of their high scores on anti-social behaviors (conduct problems) and the remainder
from adolescents without high anti-social behavior scores, but it is not clear whether the
drop-out rate from the study was equally represented by both categories. Did more people
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with early onset anti-social behaviors drop out and does this skew the conclusions? Was
there under-sampling of a population at highest risk? There is strong and accumulating
evidence that marijuana use is associated with psychosis, with earlier age of onset of
schizophrenia, and with worsening of psychotic/schizophrenic symptoms. These
association studies were gleaned from thousands of people, not from fewer than 400
subjects, especially when only 86 people are in the high risk group. The small sample size
would also make it difficult to detect other serious marijuana-associated medical problems.
Reporting of cardiovascular complications related to marijuana and the extreme seriousness
of these events (death rate of 25.6%) is increasing, but this occurs in a small number of
users (one estimate is 1.8%). Marijuana is a possible risk factor for cardiovascular disease
in young adults6, with a temporal association between marijuana use and heart attacks,
sudden cardiac death, and for stroke, transient ischemic attack, and marijuana-induced
arteritis.7 Pulmonary symptoms attributable to marijuana use, even with less intense use,
include chronic bronchitis, daily cough, phlegm production (four quality studies document
these findings). No power analysis indicates adequacy of sample size.

Think about this: The prevalence of schizophrenia is 1 in 100. If you sample only 86
subjects of the riskiest group, “early onset chronic users” category, it is unlikely that you
can detect a significant increase in prevalence of psychosis or schizophrenia. Another
example: a recent study found the incidence of serious cardiac effects of marijuana in 1.8%
of heavy users. Was the sample of early onset chronic users (86 people) large enough to
detect serous cardiac effects, especially from self-reports?
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2. The study does not have a drug-naïve population for comparative measures of
outcomes. They report that the amount of marijuana used during adolescence and early
adulthood had no effect on the occurrence of a range of health problems.

Think about this: The study has no group that controls for a general, representative
population, a non-drug using population. Some other studies have shown different
outcomes among youth or young adults who choose not to use, those who use occasionally,
or among heavy users. What populations are these groups compared to? Are the group sizes
large enough to detect differences?

3. The populations and use patterns investigated in this study are anachronistic and
conceivably irrelevant for 2015. Subjects were initially screened in 1987-1988, with a
majority of users recruited that did not fall into the heavy use range (daily or near daily
use), a use pattern increasingly observed at the present time. The majority of subjects used
marijuana during the 1990’s when the psychoactive THC content of marijuana was
relatively low compared with current concentrations.

Think about this: The most serious health outcomes associated with marijuana use,
including addiction, occur in heavy users (daily or near daily use) using for long periods of
time. Currently, marijuana access has risen rapidly as its legal status changes; its perception
of harm has plummeted among youth, along with a rising perception that as a medicine it is
safe and can be used daily. Daily use of high potency marijuana among adolescents and
young adults is near or at its highest level in nearly three decades. The populations of this
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study may be irrelevant to current trends, especially since 2009, as marijuana potency is at
its highest level ever; availability is greater because of reduced federal and state oversight,
as daily use increases, and perception of harm declines. These factors conceivably
influence self-reporting of effects and their magnitude. Are the outcomes of this study
relevant to current use patterns and marijuana potency?

4. The population is not representative of the general population: (a) the prevalence of
concussions (27.7%) is inordinately high. (b) death by gunfire is inordinately high. No
explanations are offered for the abnormally high prevalence of concussions or death by
gunfire, and whether this population has a higher than average prevalence of cognitive
impairment. Was there a relationship between concussions and marijuana use or selfreporting of adverse health problems?

Think about this: The overall rate of traumatic brain injury (concussions) presenting in
emergency departments in the United States (recent CDC statistics) is 19 per 100,000
persons; for males in this age group, it is about 470 per 100,000 persons (or 4.7 for each
1,000 persons). A concussion rate of 27% of this population (270 per 1000 persons) is
about 60 times higher than the general population within this age range. Some research
studies with rigorous criteria exclude subjects with traumatic brain injury because of the
potential for cognitive impairment. The high numbers of concussions and deaths due to
gunfire are anomalous if compared to statistics within the general population. Is this sample
representative?
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5. Self-reported medical health problems by these subjects differ from population
statistics, on the basis of occurrence by race. According to CDC statistics in 2010, the
prevalence of diseases in the general population among African American (AA) adults
compared to white (W) adults is different than reported in this study. The CDC ratios
(AA:W) for the general population are: Diabetes, CDC = 1.6:1; this study = 4:0. Chronic
kidney disease, CDC = 1.14:1, this study = 0:0.6. Sexually transmitted diseases, CDC =
4:1; this study = 0.5:1.1.

Think about this: The health problems self-reported by the African-Americans and white
subjects may or may not be accurate, but they differ from the CDC prevalence data for the
general population. Differences highlight the need for recruiting sufficiently large numbers
of subjects to be representative of the population as a whole. Do differences reflect the
unusual populations of this study, which may not generalize to the entire population?

Methodological Concerns: Outcome Measures
6. The purpose of the study was to determine whether different patterns of marijuana
use among youth affected mental and physical health differently. All findings are
based on self-reports, an inadequate method for measuring outcomes – self reports,
because of potential bias, recall errors, and reliance on self-knowledge of medical
conditions. The authors did not investigate medical records, did not confirm marijuana and
other drug use with biometric tests, did not interrogate contacts, and did not inquire about
sequence of use of other drugs.
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Think about this: More than 75% of people harboring a substance use disorder (SUD),
based on objective DSM-IV criteria (Diagnostic and Statistical Manual-IV), do not think
they have a SUD and do not seek treatment2. To rely solely on self-reporting of mental or
physical health problems with a questionnaire, raises doubts about the overall study design
and conclusions. Other examples: Fifty percent of men who die of heart disease had no
obvious symptoms. A diagnosis of diabetes or high blood pressure is made by biometric
testing, not by self-reports. Without confirmation from medical records or physicianinitiated tests, is it possible to be self-aware of high blood pressure or diabetes with
certainty?

7. Following from #6 above, there is no evidence that subjects reported health outcomes
based on their medical records. Authors did not report whether study participants
had visited a physician during the past year, past five years or ten years since the last
contact. Confirmation of medical conditions by a medical record would strengthen the
conclusions. The core outcomes of this study are mental and physical health. Knowing
whether the mental and physical health of subjects in this study had been objectively
diagnosed by a physician or specialist (psychiatrist, addiction medicine) is critical. The
unknown medical record, combined with an assumption that subjects’ self-reports were
accurate, diminish the convictions of the authors’ conclusions.

Think about this: Many health problems are not apparent to individuals until they are
measured by a healthcare professional; addiction, high blood pressure, diabetes, cancer,
cognitive impairment. Were all subjects reporting results from a recent annual checkup?
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Unless this information and results are provided, can one assume that self-reports are
accurate?

8. Following from #6, #7 above, mental health diagnoses were based on questionnaires,
not on biometric testing or long term assessment (mental health diagnosis requires
more than a single session and evaluation over the span of months). The diagnosis of
psychosis, mood disorders, anxiety disorders, may rely solely on a person’s response to a
single oral or written questionnaire or impressions of their own health, but a definitive
diagnosis for a serious mental health problem, such as schizophrenia, requires systematic
questioning and over a significant period of time to determine whether symptoms persist
and are not temporary aberrations. Moreover, mental health problems including substance
use disorders (addiction) occur along a continuum of mild to severe. It is possible that the
focus on a diagnosis of a psychotic disorder in the current study limited their ability to
detect subtle effects of marijuana use on brain function, thought processes or early
psychotic symptoms. Scores were not generated that reflect this continuum. Authors
arbitrarily selected a cut-off point to rate the presence or absence of a diagnosis.

Think about this: It is simple to detect one’s own asthma or headache but, for many mental
health problems, self-diagnosis may be inaccurate. Can one know if they are developing
subtle signs of a mental problem or cognitive impairment unless measured objectively?
Can one know if an early stage of cancer is present unless discovered by imaging, by
biopsy, or gene expression profiling? Can one know if asymptomatic heart disease is
present without ECG testing? Is self-diagnosis of an early stage of mental illness reliable?
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Were subjects reporting their personal self-assessment or were they reporting results from a
physician’s medical and psychiatric examination?
Methodological Concerns: Marijuana Use
9. The investigators divided marijuana users over time into four groups, using model fit
statistics. The chart showing marijuana use over time for these four groups provides
no error bars indicating whether these groups are significantly different or overlap at
each age during the study.

Think about this: One would assume the groups were different, based on the four-group
solution that was selected on the basis of model fit statistics, substantive interpretation, face
validity of classes, parsimony, and consistency of findings with prior research. But, it
would be helpful if error bars representing range of use at each age were included to assure
the reader that the group divisions based on subjective criteria (interpretation, face validity
of classes, parsimony, and consistency of findings with prior research) are transparently
clear at each age.
10. Some data of the marijuana use component are missing: 46% of the subjects had
voids in data. Almost half of the subjects did not report marijuana use at various times
during the 10 years of survey. This partial set of data is problematic, even though authors
claim missing data was similar to those who yielded full data sets and it is possible to
interpolate missing data. Reasons for these data gaps should be provided.

Think about this: If a segment of data are not available, does it invalidate or skew the chart
showing trends of the four groups?
9

11. Marijuana use was not questioned at the end of the study (age 36 years). Strong
longitudinal studies have shown that early onset and continued heavy use of marijuana is
associated with or may be a causative agent in long term adverse effects on educational
achievement, employment, welfare dependency, use of other illicit drugs, psychotic
symptoms, I.Q. reduction, others

3-5

. This study provides marijuana use rates until age 26,

measures life outcomes at age 36 but doesn’t ask subjects whether they used marijuana
from age 26-36 until age 36, and if so, frequency and amount. Most users apparently were
not consuming daily or nearly daily until age 26, and three of the four groups had largely
stopped using by the age of 26. Why was marijuana use not measured at the end of the
study?

Think about this: It is critical to know whether the people using marijuana from age 15-26
years, were still using at age 36, at which age health outcomes were questioned. If you are
studying whether marijuana has interfered with the mental and physical health of subjects
at the present time, it is not logical to interrogate whether they are currently using, or if
they stopped and when they stopped? If they stopped 10 years before the study, then long
term consequences may be less likely.

12. Marijuana potency was far lower (1980’s to 1990’s) during the period of marijuana
consumption of this population. This conceivably affects outcomes and consequences.

13. Quantity, frequency, potency of marijuana use is a critical measure. Frequency and
potency were not questioned. The main outcome measure was the number of times
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marijuana was used during the year. The patterns of use, number of times used each day,
potency, were not interrogated during each annual survey. This void makes it difficult to
compare with other studies.

Methodological Concerns: Outcomes Not Measured
14. Marijuana addiction (cannabis use disorder or CUD), among the most significant of
the adverse effects of marijuana was not interrogated. The prevalence of CUD is related
to age of onset, quantity and frequency of use and closely linked to other life outcomes.

Think about this: Addiction is among the most prominent effects of chronic marijuana use,
and yet the study did not ask about addiction.

15. Life outcomes were not measured (employment, educational achievement) at the end
of the study. Other strong longitudinal studies have interrogated life outcomes and
concluded that marijuana has adverse long term effects on employment and educational
achievements, other social consequences, as a function of age of onset and quantity used3-5.

Think about this: Longitudinal studies indicate that heavy continuous marijuana use is
associated with lower socioeconomic status and achievements (e.g. college education,
employment) than infrequent or no use. When an individual is using marijuana very
frequently for a number of years, are they more or less likely to maintain a job, complete
high school or college education, be on welfare?
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16. Cognitive testing was not measured. Cognitive impairment is one of the hallmarks of
acute and possibly long term marijuana use. It is also associated with other adverse life
outcomes.

Think about this: If you were designing a study to learn whether an intoxicant, known to
interfere with learning, memory, executive function, affects your mental and physical
health, would you omit evaluating learning and memory and other types of brain function,
from the study?

17. A number of health problems questioned (e.g. cancer, high blood pressure, heart
attacks, strokes) arise later than the average age of the subjects (mid-30’s). The health
questionnaire was filled out by marijuana users in their mid-30’s, an age at which most
significant health problems are not yet manifest.

18. Acute effects of marijuana were not asked: intoxication, accidents, emergency
department mentions, unplanned pregnancies, HIV-AIDS. For example, a recent
European study collected Emergency Department data from 14 European centers for six
months to determine acute toxicity of marijuana. Of the sample, 356 (16.2 %) involved
marijuana alone or together with other drugs/alcohol and 1.6 % with marijuana alone. Of
the 35 non-fatal lone marijuana presentations, the most commonly reported features were
agitation/aggression (22.9 %), psychosis (20.0 %), anxiety (20.0 %) and vomiting (17.1 %).
There was one fatality due to prolonged cardiac arrest, with no other drugs detected.6
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Think about this: Acute marijuana toxicity can lead to emergencies requiring medical
attention. Does omission of this from the questionnaire achieve a comprehensive view of
medical consequences of marijuana?

Citations and Comparison with Other Studies
19. Authors omit mention of important recent longitudinal studies that show different
outcomes than their own study. Other carefully controlled and longitudinal studies have
shown that early age of onset of marijuana use is associated with a number of mental and
physical consequences, including addiction, cognitive deficits, mental health problems,
educational, employment outcomes and others. Citations 3 and 4 are not mentioned, others
are dismissed with a list of weaknesses, even though the current study is fraught with
significant weaknesses.

20. The authors attempt to support their conclusions by dismissing well designed reports
by others. In the introduction, they do not discuss severe limitations of their own study:
(e.g. daily use of high potency marijuana is currently at its highest level in 30 years of
surveys, in contrast with their subjects’ marijuana use over 10-20 years ago; weaknesses of
self-reported medical and psychiatric conditions, and others as stated above). Instead, the
introduction curiously offers a critique, entitled Limitations in Prior Research. In it they
conclude that “prior research has produced mixed findings regarding the associations
between chronic marijuana use and indicators of physical and mental health, …and that
individuals who begin using marijuana frequently during early adolescence and those who
use at high frequencies throughout adolescence and young adulthood tend to develop more

13

health problems (i.e., psychotic symptoms, respiratory problems) than infrequent/nonusers,
in contradistinction to their own findings.

Think about this: In their own critique of reports by others, they state that early onset,
frequent marijuana users tend to develop more health problems than infrequent users, but
there is no effort to reconcile their negative findings with positive findings of others.

(1) They claim this study is among a “handful of studies that have been able to
prospectively delineate subgroups of individuals with varying developmental patterns of
marijuana use from adolescence into young adulthood”. The strength of the present study
was to document marijuana use, but not in depth and not confirmed by biometric testing,
annually for the decade of life encompassing adolescence and early adulthood. Yet, other
research has interrogated key variables, age of onset, frequency and quantity of marijuana
use (confirmed with biometric testing), some in prospective, longitudinal studies, others in
cross-sectional studies. The medical record at the study’s inception is of limited value
because it is neither comprehensive nor independently verified. The initial assessment of 15
year old boys was inadequate and was not followed by a longitudinal assessment, except
for marijuana use. The 10 year hiatus in collection of marijuana use data is a weakness.
Self-reports of mental and physical health are inappropriate.

(2) They claim that “few longitudinal studies have examined whether young men who
exhibit early and chronic developmental patterns of marijuana use are more likely to
exhibit both physical and mental health problems in their mid-30s”. Unfortunately, this
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study does not answer this question because of the quality of the outcome measures, no
marijuana use patterns recorded for 10 years, and the only medical and mental health
outcomes are reported by mothers of the subjects around age 15, and by the subjects
themselves at ~ age 36.

(3) They claim that “Many studies have failed to control for important confounding factors,
such as health problems that predated the onset of regular marijuana use and co-occurring
use of tobacco, alcohol, and hard drugs”. Yet, they did not interrogate documented and ageappropriate deficits associated with marijuana use, at the onset of the study-in-depth
psychiatric status, cognitive impairment, declining academic performance, school drop-out
rates, accidents, and others, were not interrogated in this survey.
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Appendix
An Example of a Well-Designed Longitudinal Study
NIDA Funding Opportunity: http://grants.nih.gov/grants/guide/rfa-files/RFA-DA-15-015.html
Research Design and sample should describe the following:


A

longitudinal

single-cohort

design

to

prospectively

examine

the

neurodevelopmental and behavioral effects of substance use from early adolescence
through the period of risk for substance use and substance use disorders.


Participants, approximately ages 9-10 at baseline, who are largely naïve to substance
use at the time of study enrollment; the focus on a largely asymptomatic population at
baseline provides the opportunity to define brain and behavioral risk factors and
trajectories before the onset of substance use;



A design with a sample size that is sufficiently large to achieve the study goals;
preliminary estimates indicate a sample size of approximately 10,000 participants
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(combined across sites) at the end of the 5-year funding cycle would be needed, though a
smaller sample can be proposed if justified by feasibility and statistical-power
analyses;


A sampling strategy designed to establish a community-based sample that is broadly
representative of and generalizable to the U.S. general population as a whole,
including males and females, as well as major racial, ethnic, and sociodemographic
subgroups of the population; it is recognized that the level of precision achieved for
various subgroups may vary, and that probability-based sampling and oversampling of
certain demographic subgroups or geographical regions may be required;



A sampling design that considers oversampling of population subgroups at greater
risk for uptake of substance use during adolescence (e.g., positive family history of
substance use disorders, externalizing psychopathology, disinhibitory traits,
prenatal exposure to substances);



A research approach that considers incorporating genetically informative designs
(e.g., family based) or subjects (e.g., twins, siblings);



A sampling design to produce geographical variation of macro-level factors
associated with substance use (e.g., state-level policies concerning the permissiveness
of marijuana, alcohol, and tobacco use; regional variation in prevalence of marijuana,
alcohol, and tobacco use; rural, urban and suburban populations);



State-of-the-art data-collection procedures (e.g., computer-administered/assisted
interviews), practices (e.g., cultural matching) and quality-control processes (e.g.,
random verification, logic-checking);
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Standardized measures that, where possible, are compatible with dataharmonization efforts (e.g., PhenX Toolkit) and ongoing studies of substance use and
neurodevelopment;



Comprehensive multi-informant (e.g., respondent, parent/guardian, sibling, etc. as
appropriate) assessment of substance use to permit estimates of prevalence, incidence,
and change in use patterns (e.g., quantity, frequency) by specific substances (e.g.,
nicotine, alcohol, marijuana), products and product types (cigarettes, e-cigarettes, snuff,
beer, liquor, joints, blunts), and modes of administration (e.g., inhalation, oral, drinking,
nasal); measures of change should be sensitive enough to detect dynamic patterns among
adolescents as they enter and pass through the period of risk for substance use;

Behavioral Measures and Biospecimens should describe the following:


Comprehensive and multi-level assessment of predictors, mediators, moderators,
and outcomes associated with substance use (e.g., demographics, pubertal status,
personality traits, parental monitoring, peer group deviance, family structure, parent-child
relationships, prosocial behaviors, romantic relationships, stressful events, availability of
substances, state and local policies related to marijuana, alcohol, and tobacco use,
educational attainment, learning disability designation or receipt of services, crime,
unemployment, experience and/or witnessing of trauma or violence);



Assessment of concurrent and historical participation in interventions that may
prevent or mitigate substance use and its consequences (e.g., pre- and post-natal
prevention programs; Head Start; receipt of counseling, psychotherapy and other
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behavioral health interventions or services; family or classroom-based prevention
interventions);


Comprehensive measurement of confounders and other risk factors (e.g., prenatal
exposure, abuse or trauma, drug availability, exposure to environmental risk factors, sport
injuries especially to the head, etc.);



Rigorous quantitative and categorical assessment of symptomatology and
psychiatric disorders, including severity;



Family history assessment of substance use disorders and other psychopathology;



Age-appropriate assessment of HIV-risk knowledge and behaviors;



Neuropsychological battery of tests that is developmentally sensitive and that allows
for the assessment of major neurobehavioral dimensions associated with substance
use (e.g., attention, information processing, learning and memory, cognitive control,
motivation, emotional regulation, disinhibition, risk taking);



Screening for drug intoxication prior to behavioral, cognitive, or functional imaging
sessions and neuropsychological assessment, with delineated thresholds for
inclusion/exclusion;



Clear and justified inclusion/exclusion criteria to identify individuals unable to
complete the assessment protocol for various reasons (e.g., use of certain prescribed
medications, language/reading impairments, brain injury, severe mental illness, etc.);



Detailed plans and procedures to collect, process, analyze, and store biospecimens
(e.g., urine, blood, saliva, hair) indicative of substance exposure;
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Additional biospecimens should be collected for subsequent research on
genetic/epigenetic factors influencing or affected by substance use, with
accompanying plans for analyses.
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A New Era of Reefer Madness
By Eric A. Voth, M.D., FACP

For many years, the pro-marijuana lobby has drawn on the seemingly absurd images from
the 1938 movie, "Reefer Madness." It has been portrayed as the ultimate example of
overreaction and flawed marijuana policy. When marijuana experts express concern
about the vast impact that marijuana is increasingly exacting on the society, such
concerns are dismissed as "Reefer Madness" hysteria.

Take note, this "Reefer Madness" tactic is a page from the "Big Tobacco" playbook
identical to the strategies of the tobacco lobby. Such ploys seek to undermine and
minimize the attitudes of the public toward marijuana. Sadly, that strategy is working.

With the recent legislative sessions, we now see medical excuse marijuana extending into
23 states. Frank legalization has happened in Colorado, Washington State, Alaska, and
Oregon with other states giving consideration to legalization.

The lessons of the 1970s, during the time that we had the nation's highest use of
marijuana have been forgotten. Thirteen states either had legalized or decriminalized
marijuana. The associated marijuana problems prompted reversal of such policy. But

wait! 40 years later we are experiencing the same creeping, insidious social changes and
acceptance of marijuana with one gigantic difference: the marijuana itself.

The typical pot of the 1970s was typically 2-3% THC content, but that has vastly
changed. Analyses of Colorado marijuana strains are showing averages of 20% THC
content, some leaf plants up to 30%, and hash-oil derivatives to 70-80 % THC
concentrations.

Some

might

suggest,

"all

the

better

to

get

stoned

with."

This new surge in THC concentration is particularly concerning if we consider that most
of the medical literature demonstrating associations with psychosis, violence, and brain
changes has been conducted when the average ambient THC concentrations were half or
less of the marijuana currently on the street 1-9. Not surprisingly, chronic marijuana use is
now associated with chronic structural and functional brain changes 9, 10.

I would advance the position that we are facing a true period of new "reefer madness."
Research is demonstrating a clear association between marijuana and violence, domestic
abuse, psychosis, mania, and negative behaviors. The popular media is scattered with
episodes of marijuana-related violent crime or suicide.

What particularly concerns me is that the social impact of marijuana on violent or
psychotic behavior is being overlooked. The pot lobby has done such an effective job of
minimizing the public view of marijuana, that even medicine and law enforcement do not
consistently recognize the possible causal effect. I continually interface with physicians

who claim "it must have been laced with PCP or K-2" rather than acknowledging that 2070% THC is the cause of such problems.

Taken to its logical extension, the criminal justice and healthcare delivery systems really
need to systematically examine the multitude of young violent criminals that have a drug
history to determine if marijuana is, in fact, central to their behavior. The fact that the age
of these individuals are typically late teens or early twenties strongly suggests that they
are in the middle of the marijuana risk spectrum. Such data would be helpful in driving
public health policy changes to reduce marijuana use and its social consequences.
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