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Abstract

Background—The use of marijuana for medical purposes is now legal in some U.S. states and 

other jurisdictions, such as Canada, and Israel. Despite the widespread legalization of medical 

marijuana globally, there is limited information on patterns and correlates of medical marijuana 

use (MMU). We conducted a literature review to assess prevalence, reasons, perceived effects, and 

correlates of MMU among adolescents and adults.

Methods—We searched peer-reviewed articles in English between January 1996 and August 

2016 from several databases (PubMed, Google Scholar, Embase, CINAHL, and PsycINFO) using 

different combinations of keywords.

Results—A total of 25 articles met the inclusion criteria. In the U.S., national survey estimates of 

prescribed MMU was 1.1% among 12th graders and 17% among adults who reported past-year 

marijuana use. The reported prevalence of prescribed MMU ranged from <1.7% in Israeli cancer 

patients to 17.4% in American health care patients. The reported prevalence of self-medication 

with marijuana ranged from 15% in Canadian patients with chronic pain to 30% in British patients 

with multiple sclerosis. Pain was the most frequently endorsed reason for use. MMU appeared to 

provide symptom relief for a range of pain conditions, sleep disturbance, and anxiety symptoms, 

*Author for correspondence: Ji-Yeun Park; ji.yeun.park@duke.edu. *Author for correspondence: Li-Tzy Wu; litzy.wu@duke.edu. 

Contributors
Ji-Yeun Park contributed to the design and concept for this manuscript, conducted literature searches and review, and drafted the 
manuscripts. Li-Tzy Wu contributed to the design and concept for this manuscript, drafted the manuscripts, and supervised the work. 
All authors approved of the final manuscript before submission.

Conflict of interest
No conflict declared.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be 
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

HHS Public Access
Author manuscript
Drug Alcohol Depend. Author manuscript; available in PMC 2018 August 01.

Published in final edited form as:
Drug Alcohol Depend. 2017 August 01; 177: 1–13. doi:10.1016/j.drugalcdep.2017.03.009.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



but it did not appear to provide sufficient relief of cluster headache symptoms. Non-medical 

marijuana use was a common factor associated with MMU across studies.

Conclusion—Either MMU or self-medication with marijuana was common, mainly due to pain 

management. Additional research is needed to evaluate temporal and causal associations of non-

medical marijuana use with MMU.

Keywords

Medical marijuana; Medical marijuana laws; Marijuana use; Self-medicate; Pain

1. INTRODUCTION

Marijuana is the most widely used recreational drug in the U.S. The 2015 National Survey 

on Drug Use and Health (NSDUH) estimated that approximately 22.2 million Americans 

aged ≥12 years reported marijuana use (MU) in the past 30 days (Center for Behavioral 

Health Statistics and Quality (CBHSQ), 2016). MU, particularly long-term and heavy use, 

increases the likelihood of adverse health effects, such as motor vehicle accidents, chronic 

bronchitis and impaired respiratory function, psychotic symptoms, cognitive impairment, 

substance use disorder (SUD), and poor school performance (Hall, 2009; Hall and 

Degenhardt, 2009; Volkow et al., 2014). Of various recreational drugs, marijuana had the 

highest past-year prevalence of use disorder in the U.S. In 2015, past-year prevalence of MU 

disorder among Americans aged ≥12 years was 1.5%, which is higher than that of other drug 

use disorders, such as prescription opioid (0.8%), cocaine (0.3%), and heroin (0.2%) 

(CBHSQ, 2016). Considering the large population size of individuals who use marijuana 

recreationally and have MU disorder, problematic MU is an important public health issue 

that should be monitored to reduce its potential risks (Blanco et al., 2016; Wu et al., 2016).

In the U.S., marijuana is classified as a Schedule I drug under the Controlled Substances Act 

that has high potential for abuse and its medical use is prohibited (Hoffmann and Weber, 

2010). Nevertheless, medical marijuana use (MMU), which refers to using marijuana as a 

medicine with a physician’s recommendation, is legal in many states. California became the 

first state to legalize the use of medical marijuana (MM) in 1996, and to date 28 states and 

District of Columbia passed MM laws—most recently, Florida, North Dakota, Arkansas, and 

Montana have approved a ballot measure that approves the use of MM. MM laws vary by 

states in terms of approved conditions but they typically include cancer, glaucoma, HIV/

AIDS, cachexia, severe chronic pain, severe nausea, seizures, and severe muscle spasms 

(Hoffmann and Weber, 2010). While adults with a qualifying disease have legal access to 

MM, adolescents (under age 18) are only allowed to use MM under limited conditions with 

consent of a parent or caregiver. The landscape of MM laws is also rapidly changing 

globally. In Canada, the Marihuana Medical Access Regulations (MMAR) was enacted in 

2001, which permitted the use of MM for severe illnesses upon approval by Health Canada. 

In 2014, the new Marihuana for Medical Purposes Regulations was enacted to replace the 

MMAR, enabling medical practitioners to prescribe MM regardless of patient’s medical 

conditions or failure of conventional treatments (Fitzcharles and Jamal, 2015). In Israel, 

individual patients can obtain a MM license after the Medical Cannabis Unit of the Ministry 

of Health approves a specialist’s recommendation (Sznitman and Lewis, 2015). In Australia, 
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the New South Wales Government introduced the Terminal Illness Cannabis Scheme in 

2014, which permitted the use of MM for adult with a terminal illness that meets the 

definition by the scheme (Martin and Bonomo, 2016). Recently, the Narcotic Drugs 

Amendment Bill of 2016 that legalizes the cultivation of marijuana for medical and 

scientific purposes went into effect on November 2016 (Parliament of Australia, 2016). In 

the U.K., Sativex® became the first licensed marijuana-based medicine for the treatment of 

Multiple Sclerosis (MS)-related spasticity in 2010 (Kmietowicz, 2010).

The global movement towards legalizing MM raises concern about its potential impact on 

public health. Joffe and Yancy (2004) suggested that legalization of MM may potentially 

reduce the risk perception related to MU and increase the availability of marijuana, which 

may contribute to MU by adolescents (Bachman et al., 1998; Swaim, 2003). During the MM 

commercialization period (2009–2011), adolescents (12–17 years) in Colorado showed 

significantly lower risk perception related to regular MU compared to the pre-MM 

commercialization period (2006–2008) than adolescents in non-medical marijuana states 

(NMMS) (Schuermeyer et al., 2014). A national survey of adults aged ≥18 years in the U.S. 

showed that residents in MM states had higher past-year prevalence of MU than residents in 

NMMS, although comparison was not made prior to and after implementation of MM laws 

in MM states and NMMS (Cerdá et al., 2012).

To date, there is limited information that outlines patterns and correlates of MMU. Most of 

the available studies on MMU in the U.S. were conducted on samples of HIV/AIDS patients. 

A telephone survey of 180 HIV patients found that nearly 24% used marijuana for medical 

purposes in the past year, primarily due to nausea, weight loss, or diarrhea (52.8%) (Fairfield 

et al., 1998). An anonymous survey on 442 HIV/AIDS patients revealed that approximately 

33% were those who used marijuana, mainly for improving relaxation/stress (79%), 

appetite/weight loss (67%), or nausea (66%) (Sidney, 2001). However, none of these studies 

addressed perceived effects of MM on symptoms, and there are very few studies on patients 

with other medical conditions. There is also little information about factors associated with 

MMU. Data from state-administered MM programs revealed that the majority of MM 

patients were male (75.4% in Arizona and 69% in Colorado) (Bowles, 2012). However, 

retrospective chart reviews of patients with authorized access to MM for chronic pain in 

Washington found that males and females were similar in terms of access to MM and 

duration of use (Aggarwal et al., 2009).

To date, no previous studies have systematically examined characteristics and patterns of 

MMU across age groups or medical conditions. To fill these research gaps, we conducted a 

literature review for both adolescents and adults in different countries to (1) assess MMU 

prevalence, (2) explore reasons and perceived effects of MMU, and (3) examine correlates of 

MMU.

2. METHOD

We conducted a literature search between August and September 2016 using databases 

PubMed, Google Scholar, Embase, CINAHL, and PsycINFO. The keywords “medical 
marijuana”, “medical cannabis”, or “medical cannabinoids” were combined with each of the 
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following: “user” and “patients.” Peer-reviewed articles published in English between 

January 1996 and August 2016 and those that are clearly relevant to the scope of this review 

were considered for inclusion. In terms of quality assessment, studies were excluded if they 

used a less rigorous sampling strategy (self-selected, convenience, or purposive sample), if 

they did not use appropriate measurement tools for exposure and outcome variables, or if 

they had a particular source of bias (Sanderson et al., 2007).

3. RESULTS

Figure 1 summarizes literature search process. Different combinations of keywords 

(“medical marijuana user”, “medical marijuana patients”, “medical cannabis user, “medical 

cannabis patients”, “medical cannabinoids user” and “medical cannabinoids patients”) 

brought up the same article within search engine or with other search engines. The literature 

searches yielded 6,502 potentially relevant records, after removing duplicate records. We 

excluded 6,410 records that did not meet the inclusion criteria or that were inaccessible to 

full-text, leaving 90 records. Of the 90 articles that were read in full text, 67 articles were 

excluded due to: outside the scope of this review (35), a lack of descriptive data (8), case-

report (7), qualitative study (8), literature review (1), not peer-reviewed articles (2), self-

selected or purposive sample (5), and a lack of measures of substance use and mental health 

variables (1). Two additional articles were identified by the manuscript reviewer. A total of 

25 articles were included for this review, providing data on adolescents and adults who used 

marijuana for medical purposes from seven countries (the U.S., Canada, Australia, the U.K., 

Spain, France and Israel). Findings are summarized separately for adolescents (Table 1) and 

adults (Table 2). Findings among adults are listed according to medical conditions.

3.1. Adolescents: prevalence and correlates of MMU (Table 1)

One cross-sectional study investigated the prevalence and correlates of prescribed MMU 

among 12th grade students in the general U.S. population (Boyd et al., 2015). In the 2012–

2013 Monitoring the Future surveys, respondents were asked, “Where did you get the 

marijuana you used during the last year?” Among 4,394 respondents, 1.1% self-reported that 

they obtained the marijuana from their own marijuana prescription. They also found that 

those who used marijuana from their own prescription had greater odds of engaging in 

substance use behaviors (marijuana, non-medical prescription drug, and illicit drugs other 

than marijuana) and using marijuana because “I am hooked” (AOR=10.2, 95% CI: 3.25–

32.3) compared to those who used marijuana from neither legal nor medical sources. 

Reasons for use and perceived effects of MM were not examined.

3.2. Adults: prevalence, reasons for use, perceived effects, and correlates of MMU (Table 2)

3.2.1. Prevalence—Two studies provided estimates of prescribed MMU in the general 

U.S. adult population from the NSDUH (Compton et al., 2017; Lin et al, 2016). Compton et 

al. (2017) found that 12.9% (95% CI: 12.6–13.2) of 96,100 respondents were those who 

used marijuana in the past year, of whom 6.2% (95% CI: 5.6–6.9) were those who used 

prescribed marijuana only. Lin et al. (2016) revealed that among 3,200 individuals who used 

marijuana in the past year, 17% indicated any use of prescribed marijuana in states where 

MM is legal.
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According to data from the 2012 California Behavioral Risk Factor Surveillance System 

(BRFSS), about 5% (95% CI: 4.56–5.83) of 7,525 adults in California reported having used 

MM for a serious medical condition (Ryan-Ibarra et al., 2015). However, they were not 

asked whether they have a MM recommendation, which could lead to overestimation of 

MMU in the general adult population of California. Ashrafioun et al. (2015) conducted 

survey on 433 patients (mean age: 34.8±10.7) at a large SUD treatment center in the 

Midwestern U.S. and found that 15% reported having received MM as their treatment for 

pain in the past year. However, they also did not clarify whether it was done with a MM 

license.

Four studies reported the prevalence of prescribed MMU, including one study on Israeli 

cancer patients (Waissengrin et al., 2015), two studies on American patients with psychiatric 

disorders (Davis et al., 2016; Nussbaum et al., 2015), and one study on American health care 

patients (Richmond et al., 2015). In Israel, Waissengrin et al. (2015) found that among 

17,000 cancer patients, less than 1.7% were those having a MM permit. In the U.S., the 

prevalence of prescribed MMU among individuals with psychiatric disorders ranged from 

8% to 15%. Davis et al. (2016) found that among 841 veterans in SUD treatment (mean age: 

48.21±13.34), 8% were those who had been issued a MM card. Nussbaum et al. (2015) 

found that among 397 psychiatric inpatients who gave an answer regarding MMU, 15.1% 

were those having a MM card. In Colorado, Richmond et al. (2015) found that among 2,030 

health care patients who were screened positive for MU, 17.4% were those with a MM card.

Eight studies provided information about the prevalence of self-medication with marijuana. 

Four studies were from Canada (Clark et al., 2004; Furler et al., 2004; Storr et al., 2014; 

Ware et al., 2003) and one study each was from Spain (Martínez-Rodríguez et al., 2008), the 

U.K. (Chong et al., 2006), France (Leroux et al., 2013), and Australia (Degenhardt et al., 

2015). In Canada, the prevalence of self-medication with marijuana was modestly similar 

across medical conditions, except for patients with HIV. An anonymous survey of 209 

Canadian patients with chronic non-cancer pain (CNCP) found that 15% reported having 

used marijuana for pain relief (Ware et al., 2003). Clark et al. (2004) found that 16.5% of 

205 Canadian patients with MS were those who have ever used marijuana for medical 

purposes. In a study of 313 Canadian patients with inflammatory bowel disease (IBD), 18% 

reported current or past MU for IBD (Storr et al., 2014). Canadian patients with HIV had the 

relatively higher prevalence of self-medication with marijuana. Furler et al. (2004) found 

that among 104 Canadian patients with HIV (mean age: 42.7±9.3), 28.8% used marijuana to 

self-manage their symptoms in the past year. Two studies provided the estimates of self-

medication with marijuana among MS patients in different European countries (Chong et al., 

2006; Martínez-Rodríguez et al., 2008). In Spain, 17.1% of 175 MS patients reported any 

recurrent consumption of marijuana to alleviate MS-related symptoms (Martínez-Rodríguez 

et al., 2008), which was similar to that observed in Canada (Clark et al., 2004). In the U.K., 

Chong et al. (2006) found that 30% of 254 MS patients were those who started using 

marijuana because of MS, which was considerably higher than those observed in Canada 

(Clark et al., 2004) and Spain (Martínez-Rodríguez et al., 2008). In France, Leroux et al. 

(2013) showed that 19.4% of 139 patients with cluster headache (CH) were those who had 

tried marijuana to treat CH symptoms. In Australia, Degenhardt et al. (2015) found that, 

among 1,514 individuals who have been prescribed opioids for pain, nearly 16% (95% CI: 
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14.0–17.6) reported ever using marijuana for pain. Of them, only 24.5% (95% CI: 19.4–

30.4) indicated that their doctor recommended using marijuana to manage pain.

3.2.2. Reasons for use—Pain was the most commonly endorsed reason for either 

prescribed MMU or self-medication with marijuana. Among 350 individuals who reported 

ever using MM in California, chronic pain (31.12%, 95% CI: 25.28–36.96) was the most 

commonly cited condition for which marijuana was used to help, followed by arthritis 

(10.70%, 95% CI: 6.84–14.55), migraine (8.43%, 95% CI: 4.74–12.11), and cancer (6.75%, 

95% CI: 3.31–10.19) (Ryan-Ibarra et al., 2015). Ilgen et al. (2013) found that among 348 

individuals seeking MM certification at a MM clinic in Michigan, 87% sough MM for pain. 

Grella et al. (2014) found that anxiety (60.2%), insomnia/sleep problems (56.4%), and 

chronic pain (42%) were the most frequently cited reasons for MMU among 181 

respondents from MM dispensaries in Los Angeles County. However, these studies lacked 

the information about study participants’ primary medical conditions.

Five cross-sectional studies suggested that pain was the leading indication for use among 

diverse patient groups, with the exception of HIV patients (Chong et al., 2006; Davis et al., 

2016; Furler et al., 2004; Nussbaum et al., 2015; Waissengrin et al., 2015). Davis et al. 

(2016) found among 67 veterans who had been issued a MM card in the Midwestern U.S., 

78% used MM for severe and chronic pain. Similarly, Nussbaum et al. (2015) found that 

among 60 psychiatric inpatients in Colorado, 78.6% reported severe pain as the reason why 

their doctor recommended marijuana. In Israel, Waissengrin et al. (2015) found that pain 

was the most commonly cited reason for use (78.3%) among 69 cancer patients with a MM 

license. In the U.K., Chong et al. (2006) found that over 80% used marijuana to alleviate 

pain (83.7%, n=41/49) and limb spasms (80.4%, n=37/46) among MS patients who reported 

experience of these symptoms. However, pain was the least frequently cited condition for 

which HIV patients seek treatment. In Canada, Furler et al. (2004) found that, among 30 

HIV patients, only 20% used marijuana to manage pain, while 70% reported using 

marijuana to improve appetite/weight loss.

Studies relying on medical records data reported similar results. Analyzing medical records 

from 1,655 individuals seeking a MM recommendation in California (main diagnosis: 

chronic pain, 58.2%; mental disorders, 22.9%; and insomnia, 21.3%), Nunberg et al. (2011) 

found that pain relief (82.6%), sleep improvement (70.6%), and relaxation (55.6%) were the 

most frequently cited reasons for use. Based on physician evaluation forms of 1,746 patients 

from MM evaluation clinics in California, Reinarman et al. (2011) found that pain (30.6%), 

insomnia (15.7%), and anxiety/depression (13%) were the most common conditions for 

which evaluating physicians approved the use of MM.

3.2.3. Perceived effects—We found six cross-sectional studies assessing perceived 

effects of MM based on self-reported data (Chong et al., 2006; Clark et al., 2004; Martínez-

Rodríguez et al., 2008; Storr et al.. 2014; Waissengrin et al., 2015; Ware et al., 2003). Of six 

studies, three studies were conducted on Canadian patients with specific medical conditions 

(Clark et al., 2004; Storr et al., 2014; Ware et al., 2003). Ware et al. (2003) found that among 

32 Canadian patients who used marijuana for chronic pain, 78% reported at least moderate 

pain relief. They also found that MM provided adequate relief of sleep, mood, and muscle 
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stiffness. Storr et al. (2014) showed that among 56 patients who used marijuana for IBD, 

more than three-quarters of patients reported improvement in abdominal pain (83.9%) and 

abdominal cramps (76.8%). In a study of Canadian MS patients, MM appeared to have 

clinical benefits in relieving various MS-related symptoms at least moderately or completely, 

such as stress, sleep, stiffness, mood, spasms, pain, or weight loss (Clark et al., 2004). Two 

studies of MS patients, conducted in European countries, reported similar results (Chong et 

al., 2006; Martínez-Rodríguez et al., 2008). In the U.K., Chong et al. (2006) found that 

nearly three-quarters reported improvement in pain (75.6%, n=31/41) and limb spasms 

(81.1%, n=30/37) among MS patients who reported using marijuana for these symptoms. In 

Spain, nearly one-half of 30 MS patients (46.7%) reported clinical improvement after using 

MM, which was mainly perceived in sleep disturbance, muscle spasms, pain, tremor, and 

anxiety (Martínez-Rodríguez et al., 2008). In Israel, pain and general well-being (70% each), 

appetite (60%), and nausea (50%) were the most frequently reported benefits of MM 

perceived by 69 cancer patients with a MM license (Waissengrin et al., 2015).

Although none of these studies used a randomized design, evidence obtained from the 

included studies suggested that MM appeared to relieve various symptoms, particularly 

chronic pain and other pain conditions, sleep disturbance, and anxiety. However, Leroux et 

al. (2013) suggested that MM may not provide enough relief for CH. Among 27 French 

patients who used marijuana for CH, more than one-half of patients (51.8%) indicated 

variable/uncertain effects and nearly one-fourth of patients (22.3%) indicated negative 

effects.

3.2.4. Correlates of MMU

3.2.4.1. U.S. Samples from national survey or in health care settings: Two studies from 

the NSDUH found that those who used prescribed marijuana had increased odds of reporting 

poor health status and daily/near daily MU, but decreased odds of alcohol use problems 

(Compton et al., 2017; Lin et al., 2016). Likewise, two studies conducted in health care 

settings in Colorado (Richmond et al., 2015) and Southern California (Woodruff and 

Shillington, 2015) found that prescribed MMU was positively associated with frequent MU, 

but negatively ssociated with drug use problems. In a study of primary care patients in 

Washington, Roy-Byrne et al. (2015) found that those who used marijuana for medical 

purposes were more likely than those who used marijuana for recreational purposes have 

medical and psychological problems, but less likely to have severe drug and alcohol use 

problems. In summary, frequent MU, mental and psychological problems were the 

characteristics positively associated with MMU. Those who used MM were less likely than 

those who used recreational marijuana to engage in drug use problems.

3.2.4.2. Patients with psychiatric disorders: In the U.S., three studies examined correlates 

of MMU among patients with psychiatric disorders (Ashrafioun et al., 2015; Davis et al., 

2016; Nussbaum et al., 2015).

3.2.4.2.1 Demographics: Results on demographics are mixed across studies, except for 

marital status and race/ethnicity. While Ashrafioun et al. (2015) found that those who used 

MM for pain had younger age than those who did not (28.7±9.2 vs. 35.9±10.6, p≤.005), 
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Davis et al. (2016) and Nussbaum et al. (2015) reported no significant difference between 

MM registrants and non-registrants. In terms of sex, Nussbaum et al. (2015) found that MM 

registrants were more likely than non-registrants to be male (69% vs. 54.5%, p=.04). 

However, Ashrafioun et al. (2015) and Davis et al. (2016) reported no significant difference 

by sex. While Davis et al. (2016) found that MM registrants tended to be unemployed (87% 

vs. 75%, p=.036), Ashrafioun et al. (2015) reported no significant difference. Of the three 

studies, two studies reported no significant differences by marital status and race/ethnicity 

(Ashrafioun et al., 2015; Davis et al., 2016),

3.2.4.2.2 Psychological/behavioral factor: Results involving psychological factors are also 

mixed. Ashrafioun et al. (2015) found that neither pain nor depression was associated with 

MMU. However, Davis et al. (2016) found that MM registrants had higher levels of pain, 

sleep problems, and PTSD symptoms than non-registrants. In terms of substance use, 

Ashrafioun et al. (2015) found that MMU was positively associated with history of recent 

substance use, such as alcohol, marijuana, cocaine, other opioids, or sedatives. In particular, 

recent MU was strongly associated with MMU (AOR=4.71, 95% CI: 2.31–9.62). Nussbaum 

et al. (2015) and Davis et al. (2016) also found that MM registrants were more likely than 

non-registrants to report MU. Differences in sample demographics might contribute to 

mixed findings on demographic or psychological factors.

3.2.4.3. Patients with MS: Three studies examined correlates of self-medication with 

marijuana among patients with MS in different countries, including the U.K. (Chong et al., 

2006), Canada (Clark et al., 2004), and Spain (Martínez-Rodríguez et al., 2008),

3.2.4.3.1 Demographic: Results on age and sex differences are mixed. In Spain, age was 

negatively associated with MMU (AOR=0.93, 95% CI: 0.86–0.99) (Martínez-Rodríguez et 

al., 2008). In contrast, Chong et al. (2006) and Clark et al. (2004) reported no significant 

difference by age. While Clark et al. (2004) found that those who used MM tended to be 

males, Chong et al. (2006) reported no significant difference by sex. Additionally, Chong et 

al. (2006) found that single adults were less likely than married adults to use MM 

(AOR=0.26, 95% CI: 0.08–0.81). Mixed results on age and sex differences may be related to 

differences in sample demographics or countries where the samples were recruited.

3.2.4.3.2 Clinical/behavioral factor: In Spain, pain was positively associated with MMU 

(AOR=5.20, 95% CI: 1.29–20.92) (Martínez-Rodríguez et al., 2008). In addition, Chong et 

al. (2006) and Martínez-Rodríguez et al. (2008) found that disability was positively 

associated with MMU. All three studies showed that tobacco smoking was positively 

associated with MMU (Chong et al., 2006; Clark et al., 2004; Martínez-Rodríguez et al., 

2008). Recreational MU was also related to MMU (Clark et al., 2004). Taken together, pain, 

disability, tobacco smoking, and recreational MU were found to be characteristics positively 

associated with MMU among patients with MS.

3.2.4.4. Patients with CNCP: Two studies, conducted in Australia (Degenhardt et al., 2015) 

and Canada (Ware et al., 2003), examined correlates of MMU among patients with CNCP.
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3.2.4.4.1 Demographic: These two studies revealed that those who used marijuana for pain 

were more likely to be younger than those who did not (Degenhardt et al., 2015; Ware et al., 

2003).

3.2.4.4.2 Clinical/behavioral factor: Results on pain are mixed across studies. While 

Degenhardt et al. (2015) found that those who used marijuana for pain had significantly 

longer medical months living with pain than those who did not (156 vs. 120), Ware et al. 

(2003) reported no significant difference in the duration of pain. Degenhardt et al. (2015) 

also found that greater pain interference was positively associated with MU for pain, after 

controlling for pain severity. These two studies found that those who used marijuana for pain 

tended to be tobacco smokers (Ware et al., 2003; Degenhardt et al., 2015). Degenhardt et al. 

(2015) also found that a history of SUD (alcohol, amphetamine, or heroin) was positively 

related to MU for pain. Taken together, differences in the measurement scale or study 

designs may be a potential source of mixed results on the duration of pain. There is a need 

for in-depth research to determine relationship between clinical/behavior factors and MMU.

3.2.4.5. Patients with HIV/AIDS: Two studies, conducted in Australia (Fogarty et al., 

2007) and Canada (Furler et al., 2004), examined correlates of MMU among HIV patients.

3.2.4.5.1 Demographic: Results on age are mixed. In Australia, Fogarty et al. (2007) found 

that age was negatively associated with MMU (AOR=0.95, 95% CI: 0.91–0.99). In Contrast, 

Furler et al. (2004) showed that those who used MM and those who used recreational 

marijuana were similar in terms of average age. These two studies revealed that low-income 

was positively associated with MMU (Fogarty et al., 2007; Furler et al., 2004).

3.2.4.5.2 Clinical/behavioral factor: Fogarty et al. (2007) found that most recent CD4/T-cell 

count (AOR=1.36, 95% CI: 1.06–1.75) was positively associated with MMU. Additionally, 

they found that those who used marijuana for both therapeutic and recreational purposes 

were less likely to use other recreational drugs than those who used marijuana for 

recreational purposes. Conversely, Furler et al. (2004) found that they did not differ 

significantly in terms of the most recent CD4/T-cell count, nor did they differ in past-year 

substance use (alcohol, cocaine, or other illicit drugs). In terms of patterns of MU, those who 

used MM were more frequently used marijuana than those who used recreational marijuana. 

Differences in samples’ inclusion criteria, study designs, and measuring tools might lead to 

mixed findings regarding age, CD4/T-cell count, and substance use variables. More research 

is needed to verify the extent to such demographic, clinical, and behavioral factors are 

associated with MMU.

3.2.4.6. Those renewing their MM card: In the U.S., Ilgen et al. (2013) described how 

those seeking MM card for the first time differ from those renewing their MM card. Those 

renewing their MM card were more likely than first-time MM patients to report lifetime 

illicit drug use (cocaine, hallucinogens, amphetamines, inhalants, or street opioids) and 

lifetime and daily/almost daily MU. There were no notable differences in recent non-

marijuana substance use, except for prescription sedatives (10% vs. 6%, p=.02). With regard 

to physical and mental component scores (PCS and MCS) of the Short Form-12 Health 

Survey that measured mental and physical health problems and perceived interference with 
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daily life due to these problems, those renewing their MM card had better PSC (35.1±8.2 vs. 

37.9±9.1 vs. p<.01) and MSC (47.3±11.6 vs. 50±11.1, p=.03) than first-time MM patients. 

Those renewing their MM card rated their current pain level less severely than first-time 

MM patients did (6.0±2.2 vs. 5.5±2.4, p=.04). In Israel, a study of cancer patients found that 

younger patients (median age: 52.5 vs. 61, p<.001) and those with metastatic disease (p=.02) 

were more likely to be those renewing their MM permit (Waissengrin et al., 2015).

3.2.5. Adherence to MMU—In Israel, one cross-sectional study examined factors 

associated with the extent to which a patient takes MM as prescribed among those with a 

MM license (Zolotov et al., 2016). Patient’s level of participation in their healthcare 

(AOR=1.13, 95% CI: 1.03–1.24) and patients’ perceived relationship between them and 

their physician (AOR=1.40, 95% CI: 1.11–1.77) were positively associated with adherence 

to MMU. Those diagnosed with cancer were less adherent to MMU than those diagnosed 

with other types of illness (AOR=0.10, 95% CI: 0.01–0.82).

4. DISCUSSION

This is the first study that reviewed prevalence, reasons for use, perceived effects, and 

correlates of MMU across age groups or medical conditions. The prevalence of self-reported 

MMU was 1.1% among a national sample of 12th graders in the U.S. The prevalence of 

MMU among adults aged ≥18 years who reported past-year marijuana use was 17%, 

according to the national survey data in the U.S. In the absence of national estimates in other 

countries, further research is needed to obtain global data on age-specific prevalence of 

MMU. Although we could not make direct comparisons between the prevalence of 

prescribed MMU and the prevalence of self-medication with marijuana, the range of 

prevalence of MMU differed according to how each study defined MMU. While the 

prevalence of prescribed MMU ranged from <1.7% to 17.4%, the prevalence of self-

medication with marijuana ranged from 15% to 30%. This is possibly due to the difficulty in 

acquiring legal access to MM or social stigma associated with using marijuana as a 

medicine. The patterns of these results suggest that a substantial proportion of people may 

use marijuana as a form of self-medicate without a valid doctor’s recommendation.

The most frequently cited reason for either prescribed MMU or self-medication with 

marijuana by adult patients was pain management. In most studies included in this review, 

study participants reported using MM for multiple conditions, which might contribute to the 

high proportions of patients seeking MM for pain relief. Nevertheless, our review found that 

chronic pain was the leading indication for MMU among adult patients. However, there is a 

lack of study on why adolescent patients seek MM. Adolescent patients may differ from 

adult patient in terms of medical conditions and reasons for use. According to data from the 

Colorado Department of Public Health and Environment, the most commonly reported 

reason for MMU among adolescent patients was seizures, while severe pain was the most 

frequently cited reason for MMU among adult patients (Colorado Department of Public 

Health and Environment, 2016). Clearly, there is a need for research on medical conditions 

and reasons for MMU among adolescent patients so that healthcare providers can better 

understand their healthcare needs.
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Although clinical trials of the efficacy of MM were not available in this review, findings 

identified from our review suggest that MM could provide relief of symptoms, such as a 

range of pain, anxiety, and sleep disturbance, but not for CH symptoms. Given that the 

majority of individuals seeking MM are patients with chronic pain, clinical trials are needed 

to evaluate the risks and benefits of using MM for managing chronic pain. Martín-Sánchez 

et al. (2009) suggested that the beneficial effects of MM for pain could be offset by potential 

harms of marijuana. Thus, focused efforts are needed to assess the comparative efficacy of 

MM versus other pain medications, particularly opioids, to guide health practitioners in 

making informed decisions. Opioid is the most commonly prescribed pain medication in the 

U.S. (Kuehn, 2007). However, the long-term efficacy of opioids for pain is unclear and there 

has been an alarming increase in opioid-involved overdose and mortality (Chou et al., 2015; 

Dart et al., 2015; Martell et al., 2007). As the opioid misuse epidemic in the U.S. gets worse, 

health practitioners may face challenge in determining whether MM is a more appropriate or 

safer option for managing pain than opioids. Because both MM and opioids are psychoactive 

drugs that can lead to drug misuse or abuse problems, the important issue is how to 

minimize the degree of risk associated with MM or opioid use. A few studies have suggested 

a synergistic interaction between MM and opioids in reducing pain (Abrams et al., 2011; 

Cichewicz et al., 2004). In addition, Perron et al. (2015) found that using opioids in 

conjunction with MM was not associated with serious alcohol and other drug use problems 

when comparing with MMU only. Taken together, a low-dosage combination of MM and 

opioids may be an option for alleviating pain, while minimizing side effects accompanied by 

the use of these psychoactive drugs (Ballantyne and Mao, 2003; Robson, 2001). Research is 

needed to inform the safety and the appropriate dosage of combined use of MM and opioids 

and to provide guidance for evidence-based approaches for managing pain.

We found that non-medical MU was the only consistent factor positively associated with 

MMU across studies. One possible explanation is that those who did not use marijuana 

tended to have higher risk perception related to MU than those who used marijuana (Kilmer 

et al., 2007). Additionally, those who used marijuana as a means of self-medication might 

transition to those seeking a MM recommendation after MM became legal. Indeed, more 

than 95% of patients seeking a MM recommendation were those who had self-medicated 

their medical complains with marijuana, according to an informal survey of MM specialty 

physicians in California (Mikuriya et al., 2007). Taken together, health practitioners should 

check whether a patient has previous experience of self-medication with marijuana, non-

medical MU, or symptoms of MU disorder prior to providing a MM recommendation.

Our review also revealed that those who used MM were generally less likely to involve in 

alcohol and other drug use problems than those who used recreational marijuana. The results 

may be explained by the observation that substantial proportions of people have used MM as 

a substitute for alcohol or illicit drugs (Reiman, 2009). Longitudinal study is needed to 

elucidate the extent to which MM contributes to the course of substance use and SUDs. 

Evidence from this review was insufficient to draw solid conclusions about the extent to 

which demographic or clinical characteristics were associated with MMU. This is possibly 

due to several reasons, such as differences in the study samples’ inclusion and exclusion 

criteria, medical conditions, study designs, and measures of specific factors. There is a need 
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for more in-depth research in a large sample to better document subgroup differences in 

demographic/clinical correlates and outcomes of MMU.

Findings in our review have certain limitations. In most studies, MMU was assessed based 

on self-reports and relied on a small subset of patients, which might lead to less reliable 

prevalence estimates. Especially, the accuracy of self-reported responses are subject to bias 

due to the stigma associated with MMU (Satterlund et al., 2015). In some studies, there was 

a lack of information on patient’s medical conditions, which might lead to inaccurate 

proportions of people using MM for pain. Additionally, evidence on perceived effects of 

MM was based on self-reported data, which are not rigorous enough to reach clinically solid 

conclusions about the efficacy of MM. Lastly, the causal relationship between non-medical 

MU and MMU could not be determined due to the nature of observational designs of the 

studies included in our review. Longitudinal research is needed to elucidate temporal and 

causal associations between non-medical MU and MMU, factors mediating or moderating 

their associations, and long-term impacts of MMU on MU disorder.

In conclusion, evidence from this review demonstrates that either prescribed MMU or self-

medication with marijuana was common among adults in the U.S., as well as in many other 

countries, mainly due to pain management. Most individuals using MM self-reported that 

MM improved their pain conditions, sleep disturbance, and anxiety, but not for CH 

symptoms. Further clinical trials assessing the risks and benefits of MM would guide 

evidence-based clinical practice. Considering the lack of evidence supporting the safety of 

MM, health practitioners should take a cautious approach in recommending MM. MM 

should be recommended only as a last resort when other medications had failed. Non-

medical MU was a common factor associated with MMU across studies, and there is a need 

for in-depth research to determine whether the association is causal. Especially, it is 

important to elucidate temporal associations and their underlying mechanisms between non-

medical MU and MMU in order to inform preventive and clinical strategies for minimizing 

marijuana-related harms.
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Highlights

• Marijuana use for medical purposes was found among diverse patient groups.

• Pain was the most commonly endorsed reason for medical marijuana use.

• Medical marijuana appeared to relieve self-reported pain/anxiety for some 

patients.

• Studies are needed to understand long-term outcomes of medical marijuana 

use.

• Non-medical marijuana use was positively associated with medical marijuana 

use.

Park and Wu Page 16

Drug Alcohol Depend. Author manuscript; available in PMC 2018 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
The PRISMA diagram of the literature search Figure 1.
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