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Dear Chair and Members of the Maryland Senate Finance Committee,  
 

My name is Christopher Hammond.  I am an MD PhD physician scientist with training in child & 
adolescent psychiatry and addiction medicine with over 10 years of clinical and research experience 
working with children and families impacted by substance use and mental health disorders.  At Johns 
Hopkins, I direct clinical, research, and educational programs focused on prevention and early-
intervention for substance use and co-occurring mental health disorders in young people.  Much of my 
research focuses on adolescent cannabis use and on the impact of cannabis use during adolescence 
on brain development and health outcomes.  In my clinic, I work directly with youth and families that 
have been impacted by changing cannabis legislation.   

 
I am here today to provide unbiased scientific background and answer questions about the risks 

related to cannabis use and effects of cannabis legislation on health outcomes in young people and 
people with mental health problems as part of an informational testimony related to Senate Bill 708 
(SB0708), a bill supporting Cannabis Legalization in the State of Maryland.  I feel strongly that this and 
future cannabis legislation in Maryland should be evidence-informed, apply a public health framework, 
and that our state legislators should rely on sound empirical data to guide their policy choices.  Of 
relevance to SB0708, current scientific evidence supports the following four points:    

 
 
▪ Cannabis use is common among American youth 

 
o Cannabis is the most commonly used drug by American youth, and cannabis use disorder is 

the main drug problem that teens receive substance use treatment for in the U.S.1-3 
 

▪ Cannabis use by young people is associated with adverse health outcomes  
 

o Adolescent cannabis use is associated with immediate and possibly long-term impairments 
in cognition, worse academic and vocational outcomes, and increased prevalence of 
psychotic, mood, and addictive disorders and suicidal thoughts and behaviors.4-8   
 

o Odds of having adverse health outcomes (across outcome types) are increased in youth 
who start using cannabis at an earlier age and who engage in regular heavy use, and high 
potency Δ-9-tetrahydrocannabinol (THC) cannabis use. 9-11   
 

o Depressive, anxiety, and psychotic symptoms, cognitive and memory impairments, legal 
problems, and rates of school-related absences and failure all DECREASE following 
cessation or reduction of cannabis use by young people.12-16  

 
▪ Legalization of cannabis increases the risk for adverse health outcomes in American youth 

 



o Cannabis legalization for recreational purposes is associated with increase rates of 
cannabis use by American adolescents and young adults.17-20 
 

o Cannabis legalization is associated with increased availability of, access to, and use of high 
THC potency cannabis products (e.g. dabbing/concentrates) by American youth.21-23  
 

o Cannabis legalization is associated with increased rates of cannabis-related motor vehicle 
crashes and costly emergency department visits and hospitalizations as a result of high 
potency cannabis use by young people.24-27 

 

o Societal perceptions that cannabis use is harmful have decreased dramatically among 
American youth and their parents increasing the likelihood of future youth cannabis use.1 
 

▪ More research is needed to understand the risks of legalization and how to mitigate them 
 

o Not all cannabis policies are the same.26,27   
 

o Specific policy strategies may increase or decrease the likelihood of youth cannabis use and 
risk for adverse health outcomes in young people.27-31  

 
▪ Capping the THC potency of cannabis products 
▪ Pricing/taxation policies that promote public health 
▪ Use of warning labels, clear labeling, and childproof packaging 
▪ Restricting marketing/advertising and minimizing youth advertisement exposure 
▪ Reduced purchase quantity limits 
▪ Location restrictions prohibiting sale near places frequented by youth 
▪ Enhanced regulatory monitoring and enforcement practices 

 
o These policies could mitigate some of the risks for negative health outcomes for youth, but 

more research is needed before they are considered evidence-based risk mitigation policies. 

o Research is being conducted right now that will answer important questions about the 
downstream health effects of cannabis legalization and how to mitigate risks.   

 
  When deciding how to amend and vote on Senate Bill 708, please take into consideration the 

scientific evidence, the gaps in our current scientific evidence, and the fact that cannabis legalization 
outcome research that is highly relevant to public health outcomes for Maryland youth is being 
conducted right now but has not yet shown us which policies are safest and most effective at mitigating 
risk.  I very much appreciate the Chair and Committee for giving me the opportunity to educate you 
about the current state of the scientific evidence in this field and would be happy to provide additional 
information and guidance as it relates to SB0708 and other cannabis-related legislation at your request.   
 
Thank you. 

 
 
 
 

Christopher Hammond, M.D., Ph.D. 
Director, Co-occurring disorders in Adolescents and Young Adults (CODA),  
Clinical and Research Programs at Johns Hopkins Bayview Medical Center  
Johns Hopkins University School of Medicine 
5500 Lombard Street. Baltimore, MD 21224  /  chammo20@jhmi.edu 
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Background research and publications showing effects cannabis use on health outcomes among young 
people from my lab 
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An overview of some of the recent scientific data examining the relationship between adolescent marijuana use 
and later onset of neuropsychiatric disorders. 

CONFERENCE COVERAGE 

In context of the evolving legal regulations on the medical and recreational use of marijuana, there has been an 

increase in marijuana use and marijuana-related disorders in the US, especially among adolescents, where daily 

use is at a 30-year high among US high school seniors.1 Because adolescence represents a period of significant 

neurodevelopment, the effects of marijuana use during adolescence and possible short- and long-term 

consequences are a growing concern. Here we discuss some of the recent scientific data examining the 

relationship between adolescent marijuana use and later onset of neuropsychiatric disorders. 

Converging scientific evidence from preclinical studies, human neuroimaging, and large longitudinal studies 

suggests that adolescent-onset marijuana use, particularly heavy marijuana use, is associated with a number of 

neuropsychiatric sequelae including neurocognitive deficits and reductions in IQ, increased risk for psychosis, 

affective disorders, marijuana and non-marijuana drug addiction, and lower academic attainment.2 Is a relationship 

between adolescent marijuana use and neuropsychiatric disorders biologically plausible? 

In the human brain, cannabinoid 1 receptors, the receptors which marijuana’s biochemical components act on to 

cause its psychoactive effect, are expressed widely with the highest density of receptors found in the striatum, 

amygdala, hippocampus, hypothalamus, and cerebellum-all brain regions that are implicated in marijuana 

addiction and other neuropsychiatric disorders. Neuroimaging studies of adolescent marijuana users have found 

structural and functional differences in some of these brain regions when compared to matched controls.3 

Preclinical studies have shown that when rodents are exposed to cannabinoid compounds during adolescence, 

brain and behavioral changes are observed.4 The animals show signs of being more anxious and depressed in 

animal behavioral stress tests compared to non-exposed rodents, and their brains show altered maturation of the 

prefrontal cortex and subcortical structures, as well as altered connections between those structures. The brains of 

adolescent cannabis-exposed rodents also show changes in a number of different neurotransmitters (eg, 

dopamine, glutamate, GABA) and the stress-response system (ie, hypothalamic-pituitary-adrenal gland [HPA] axis). 

Interestingly, many of these brain and behavior changes do not develop when chronic cannabinoids are 

administered to older (adult) animals, suggesting an age-dependent vulnerability to adverse effects of marijuana 

which may be specific to childhood and adolescence. 

Perhaps the strongest evidence that links adolescent marijuana use to neuropsychiatric disorders comes from a 

series of large longitudinal studies, many of which were done in Australia and New Zealand.5,6 These studies have 

followed children from birth through young adulthood (some for up to 30 years) and many have attempted to 

control for a number of cofounding variables, allowing for the isolation of the effects of marijuana on specific 

neuropsychiatric outcomes. 

While these studies have consistently shown a dose-response relationship between adolescent marijuana use and 

increased vulnerability to developing neuropsychiatric disorders, the results are less consistent after controlling for 

confounding variables, such as childhood adversity and shared risk genes, suggesting that at least some of the risk 

may be related to common factors. 

To better answer questions about the impact of marijuana on neurodevelopment, data from these large cohort 

studies have recently been pooled for systematic reviews and integrative analyses.5,6Moore and colleagues5 

https://www.psychiatrictimes.com/conferences/aaap
https://www.psychiatrictimes.com/conferences/aaap
http://www.nejm.org/doi/full/10.1056/NEJMra1402309
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827693/
http://www.sciencedirect.com/science/article/pii/S0303720708000658
http://www.thelancet.com/journals/lancet/article/PIIS0140-6736%2807%2961162-3/fulltext


completed a systematic review that includes 35 studies to examine if marijuana use was associated with psychotic 

or affective outcomes (both symptoms and disorders), beyond transient intoxication.5 

The researchers found that there was an increased risk for psychotic outcomes in individuals who had ever 

smoked marijuana (1.5 times more likely to develop psychosis) (adjusted odds ratio [OR] = 1.41, 95%CI = 1.54-

2.84) with a dose-response such that heavy marijuana use and earlier age of onset were associated with increased 

risk. While the data was less consistent for affective disorders, there was also association between heavy marijuana 

use and an increased risk for depression (adjusted OR = 1.49, 95%CI = 1.15-1.94). 

An integrative participant-level analysis was recently completed using pooled data from three large longitudinal 

studies which included 3765 subjects.6Silins and colleagues6 looked at the maximum frequency of teenage 

marijuana use (age < 17) and a number of developmental outcomes in young adulthood. They found a dose-

response relationship between adolescent marijuana use and a number of adverse outcomes in young adulthood 

with the heaviest marijuana users (daily use) experiencing the most neuropsychiatric sequelae as young adults. 

After controlling for covariates, adolescent daily marijuana users were 18 times more likely to develop a marijuana 

use disorder (adjusted OR = 17.95, 95%CI = 9.44-34.12); 8 times more likely to use other illicit drugs (adjusted OR 

= 7.80, 95%CI=4.46-14.63); and 7 times more likely to attempt suicide (adjusted OR = 6.83, 95%CI = 2.04-22.90) in 

young adulthood. They were also significantly less likely to graduate high school and achieved lower academic 

attainment. 

These findings linking adolescent-onset marijuana use to neuropsychiatric outcomes in young adulthood, and 

bridging preclinical, clinical translational, and prospective longitudinal methodologies, underscore the need for 

increased research in this area and the importance of psychiatrists to help patients with the following: 

1. educate youths and their parents about the harms of marijuana 

2. screen and provide early treatment to high-risk adolescents 

3. increase advocacy 

4. involve the scientific community in marijuana-related policy decisions 

 

http://www.thelancet.com/journals/lanpsy/article/PIIS2215-0366%2814%2970307-4/abstract
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The adverse consequences of cannabis use among North American college students.* 

Carol Vidal, MD MPH; Christopher J. Hammond, MD PhD; Flavius R.W. Lilly, PhD MPH 

*=This report on cannabis-related outcomes in North American college students using the Healthy Minds Dataset will be 

presented at the Society for Behavioral Medicine 2021 Scientific Meeting April 2021. 

ABSTRACT 

Background: Cannabis is the most widely used drug among college students in the United States with 

rising prevalence year-to-year. Existing evidence indicates that cannabis use may have negative mental 

health and wellness consequences in young adults.  However, research on outcomes of cannabis use 

among college students has been limited.  The current study extends knowledge by examining extensive 

health, wellness, and social consequences of cannabis use. Methods: A survey was administered to 

college students (N = 40,250) between the ages of 18 and 25 years in universities across the United 

States (n =53) and Canada (n=1). Multiple logistic and ordinal regression analyses, adjusted by 

sociodemographic, academic, and other drug use covariates, was conducted to examine the relationship 

between past 30-day cannabis use with multiple outcomes.  Results: Cannabis use was significantly (p < 

.0001) associated with greater risk for suicide ideation (AOR = 1.54), suicide planning (AOR = 1.39), 

suicide attempts (AOR = 1.66), depression (AOR = 1.32), anxiety disorder (AOR = 1.19), eating 

disorders (AOR = 1.20), binge drinking (AOR = 4.96), tobacco use (AOR = 3.57), cocaine use (AOR = 

7.13), ecstasy use (AOR = 10.14), methamphetamine use (AOR = 6.91), stimulant use (AOR = 6.68), 

financial stress (AOR = 1.22), poorer grade point average (AOR = 1.20), violence victimization (AOR = 

1.36), and poorer quality social relationships (AOR = 1.10).  Cannabis use was significantly (p < .0001) 

associated with less risk of insomnia (AOR = .67). Cannabis use was not associated with greater heroin 

use.  Conclusions: Cannabis use has significant negative health, wellness, and social consequences for 

college students. These findings point to the importance of identification and treatment of cannabis users 

in a college setting and for robust prevention interventions.         

 

 



Different clinical characteristics and hospital course of adolescents diagnosed with substance-
induced psychosis and primary psychotic disorders in a United States Nationwide inpatient 

sample* 

Rikkin Patel, MD, MPH; Ankit Chalia, MD; Pravesh Sharma, MD; Christopher J Hammond MD PhD 

*=This report has been submitted as a oral/poster presentation abstract to the College on Problems of Drug Dependence 
(CPDD) 2021 Scientific Meeting to be presented in June 2021. 

ABSTRACT 

Background/Objective:  Over the past decade, scientific evidence has increasingly blurred the 
diagnostic boundaries and etiologies of substance-induced psychotic disorders (SIPD) and 
‘independent’ primary psychotic disorders (PPD) (e.g. schizophrenia) among youth, creating a 
conundrum for clinicians. Evidence-based data to guide diagnostic differentiation and treatment 
selection for SIPD and PPD in youth is lacking.  Given this, we compared clinical characteristics, 
hospital courses, and relationships with substance use disorder (SUD) diagnoses among youth 
hospitalized for SIPD and PPD using data on national hospital admissions in the U.S.  

Methods: Data from the present analysis were drawn from healthcare cost and utilization project’s 
(HCUP) nationwide inpatient sample (NIS) data from 2010-14.  Analyses focused on HCUP-NIS data 
from pediatric inpatient psychiatric hospitalizations and examined clinical and non-clinical patient-level 
data elements including demographics, diagnoses (ICD-9-codes), procedural codes, length of stay, and 
cost.  Specifically, we conducted case-control study using the NIS sample comparing psychiatric 
inpatients between the ages of 12 and 17 years with primary diagnoses of SIPD (N=345) versus PPD 
(N=2412).  Binomial logistic regression model was used to evaluate odds ratio (OR) of association 
between SIP and SUDs. Pearson’s correlation (r) test was used to analyze the relationship between 
SIP and cannabis use.  

Results: SIP inpatients had comorbid mood disorders (47.8%), ADHD/conduct disorder (24.6%), and 
anxiety (18.8%). Among SUDs, cannabis was prevalent (49.3%) followed by amphetamine (10.1%), 
cocaine (4.3%) and opioid (2.9%) use. Cannabis use was associated with five times higher odds (OR 
95%CI 3.54–7.59) for SIP, and after adjusting for psychiatric comorbidities and other SUDs the 
association was statistically significant (OR 3.5, 95%CI 2.29–5.38). No other SUDs had a significant 
association with SIP. Among SIP inpatients, comorbid cannabis use was prevalent in adolescents 
(mean age: 16.4y), male (82.4%) and whites (44.8%). There existed a significant positive correlation 
between cannabis use and SIP (r = 0.35, 95%CI 0.28–0.42). 

Conclusion: Cannabis use increases the odds of SIP-related hospitalization by 250% in pediatric 
population.  

 

 

 

 

 

 

 

 



Cannabis cravings at treatment initiation moderate the relationship between ethnicity and 
abstinence in Hispanic and Non-Hispanic adults treated for cannabis use disorder  

Christopher J Hammond MD PhD1,2*; Ariel Pollack1; Jun Tarashi1; Grace Park MPH1; Carol Vidal MD 
MPH1; Rheanna Platt MD MPH1 

*=This report on will be presented at the American Society for Addiction Medicine (ASAM) 2021 Scientific Meeting  in April 
2021. 

 
ABSTRACT  
 

Background:  Recent epidemiological data indicate that racial/ethnicity differences in cannabis use 
and cannabis-related problems as a function of Hispanic/Latinx identity are present and may impact 
treatment outcomes.  The mechanisms and factors that contribute to these racial/ethnicity differences 
are poorly understood.  In the present study, we sought to characterize moderators of the relationship 
between Hispanic ethnic group membership and during-treatment cannabis abstinence in adults 
receiving combination pharmacotherapy plus behavioral treatment for Cannabis Use Disorders (CUD).   

Methods:  This post-hoc analysis used data from the Achieving Cannabis Cessation-Evaluating N-
Acetylcysteine Treatment study (ACCENT, NIDA-CTN-0053), a double-blind randomized placebo-
controlled 12-week trial of N-acetylcysteine (NAC) pharmacotherapy in combination with contingency 
management for CUD treatment.  Participants included 302 adults diagnosed with CUD including N=65 
(22%) Hispanic participants and N=237 (78%) Non-Hispanic participants.  Baseline sociodemographic 
and clinical profiles were compared across participants stratified by Hispanic ethnicity. Moderation 
models were run to determine if clinical features differentiating Hispanic and Non-Hispanic participants 
at baseline moderated the association between Hispanic ethnicity and during-treatment cannabis 
abstinence measured via negative urine cannabis tests (UCT).     

Results:  Compared to Non-Hispanic participants, Hispanic participants had higher cannabis cravings 
(MCQ scores: 55.3 vs. 48.4, p=0.005) and lower nicotine dependence scores (FNDS scores: 0.7 vs. 
1.3, p=0.03) at baseline.  Hispanic and Non-Hispanic participants showed no differences in 
sociodemographic characteristics or on baseline measures of cannabis use, cannabis withdrawal, and 
anxiety/depressive symptoms.  During treatment, Hispanic participants were half as likely to test 
negative for urine cannabinoids (adjusted OR= 0.46; 95%CI: 0.24-0.92).  A cannabis craving-by-
ethnicity interaction effect was observed (F= 6.8, p=0.03). Post-hoc analyses showed that baseline 
cannabis craving severity and tobacco smoking status partially moderated the association between 
Hispanic ethnic group membership and cannabis abstinence.   

Conclusions:  These findings provide preliminary evidence that compared to Non-Hispanic adults, 

Hispanic adults seeking treatment for CUD show important differences in key clinical features including 

cravings and tobacco smoking status and that these differences may, in part, contribute to poorer 

treatment outcomes in this population.  Of clinical relevance - we found that Hispanic adults had greater 

cannabis cravings at treatment initiation and the severity of these cravings accounted for some of the 

variance in the likelihood of achieving cannabis abstinence during treatment. As such, cravings may 

represent a prognostically-relevant modifiable treatment target in Hispanic adults.    

 

 

 

 

 



Do the transmissible liability index (TLI) and adolescent cannabis use predict paranoid and schizotypal 

symptoms at young adulthood?* 

Sharma P, Rabinowitz J, Myerburg L, Tarter RE, Reynolds MD, Horner MS, Hammond CJ.   

*=This report is currently under review for publication and has been presented at the American Academy of Child & 

Adolescent Psychiatry (AACAP) 2018 Annual Scientific Meeting. 

 

ABSTRACT 

Background:  Adolescent cannabis use is an established risk factor for the development of psychosis, but the 

premorbid vulnerability factors and specificity versus generality of the psychotic symptom domains affected in 

cannabis-psychosis relationships remain incompletely understood.  To improve our understanding of these 

relationships, we used longitudinal data to examine the individual and interactive effects of preadolescent 

transmissible liability to substance use disorders (SUD), measured via the transmissible liability index (TLI), and 

adolescent cannabis use on the development of two distinct psychotic symptom domains, paranoid and 

schizotypal personality traits in young adulthood.  Methods:  We performed secondary analysis of data from the 

Center for Education and Drug Abuse (CEDAR) study, which longitudinally assessed offspring of men with 

(N=211) and without (N=237) lifetime history of SUD at ages 10-12, and across adolescence as they transitioned 

to young adulthood.  TLI scores were calculated at age 10-12, self-reported cannabis use was assessed at age 16, 

and paranoid and schizotypal symptoms were assessed at age 19.  Results:  Cannabis use at age 16 and family 

history of SUD were significantly associated with paranoid and schizotypal symptoms at age 19, but TLI scores 

were not.  The interactive effect of TLI x cannabis use was also not significant.  Paranoid and schizotypal 

symptoms showed different dose-dependent sensitivities to cannabis exposure at age 16.  Conclusions:  These 

findings indicate that adolescent cannabis use and family history of SUD differentially contribute to the 

development of paranoid and schizotypal personality traits through mechanisms that do not include behavioral 

disinhibition. 

 
 
 
 
 



This poster presented at the 12th Annual National Network for Depression Centers (NNDC) Scientific 

Meeting shows preliminary data from a large study that we are conducting on attitudes and perceptions 

about marijuana and cannabidiol use from Maryland youth receiving treatment for mood disorders and 

their parents 

 

 

 

 

 

 

 

 

 

 

 

 


