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ABSTRACT
Objectives Understanding trends of marijuana use 
in the USA throughout a period of particularly high 
adoption of marijuana- legalisation, and understanding 
demographics most at risk of use, is important in evolving 
healthcare policy and intervention. This study analyses 
the demographic- specific changes in the prevalence of 
marijuana use in the USA between 2005 and 2018.
Design, setting and participants A 14- year retrospective 
cross- sectional analysis of the National Health and 
Nutrition Examination Survey database, a publicly available 
biennially collected national survey, weighted to represent 
the entire US population. A total of 35 212 adults between 
18 and 69 years old participated in the seven- cycles of 
surveys analysed (2005–2018).
Primary outcome measured Lifetime use, first use 
before 18 years old, and past- year use of marijuana.
Results The majority of adults reported ever using 
marijuana. While the overall prevalence of lifetime 
marijuana use remained stable (p=0.53), past- year use 
increased significantly between 2005 and 2018 (p<0.001) 
with highest rate of past- year use among younger age 
groups (p<0.001), males (p<0.001) and those with income 
below poverty level (p<0.001). Past- year use was the most 
common among non- Hispanic blacks, and less common 
among Hispanic/Mexican populations (p<0.002). Trends in 
past- year use increased among all age categories, males/
females, all ethnicities, those with high school education/
above, and those at all income levels (p<0.01 for all).
Conclusions While lifetime marijuana use remained 
stable, past- year use significantly increased between 
2005 and 2018. While past- year use remained the most 
common in younger age groups, males, non- Hispanic 
blacks and those with lower income; increasing trends 
in past- year use were significant for all age, sex, race 
and income categories, and for those with high school 
education/above. With high adoption of marijuana- 
legalisation laws during this period, our results suggest an 
associated increase in past- year marijuana use.
An accurate understanding of those most at risk can 
help to inform decisions of healthcare policy- makers and 
professionals, and facilitate a safe transition of changing 
marijuana legalisation and use in the USA.

INTRODUCTION
While remaining illegal at the federal level 
in the USA, marijuana is now legal for recre-
ational use by adults over the age of 21 in 11 

states, and for medical use in 33 states.1 2 With 
particularly high adoption rates of medical 
marijuana legalisation between 2007 and 
2016,3 and increasing social acceptability of 
marijuana use,4–6 describing trends in use 
among different demographics in the USA 
is important in understanding which popu-
lations might be most affected by changing 
laws.

Prior studies have described increases 
in both marijuana use and misuse trends 
since medical marijuana legalisation4 7 8 in 
marijuana users both domestically and over-
seas.9 However, some studies have shown 
no changes to trends of past- year use since 
legalisation,10 11 and others have shown only 
increases in marijuana misuse.11 A recent 
analysis even described a significant decrease 
in marijuana misuse disorder since legali-
sation.12 There have also been inconsistent 
reports of the demographics of those most 
affected by changing medical and recre-
ational marijuana legalisation; some studies 
describing increasing trends across all gender, 
age and ethnic demographics,7 some showing 

Strengths and limitations of this study

 ► This is the most recent study of trends of marijuana 
use in the USA, during a period of particularly high 
rates of adoption of marijuana legalisation laws.

 ► The National Health and Nutrition Examination 
Survey (NHANES) database is a publicly available 
and nationwide database. The NHANES database is 
weighted (standardised), to accurately represent the 
entire population of the United States.

 ► The NHANES database is self- reported, and limited 
by reporter bias.

 ► Missing data were primarily from participants who 
were older and female, potentially underestimating 
the true prevalence of marijuana use among this 
demographic.

 ► State- based legalisation information and use among 
adolescents less than 18 years old was not avail-
able, and could not be accurately correlated with 
changing trends of marijuana use.
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trend changes particularly for young, black and Hispanic 
men,11 and others showing changes particularly among 
older individuals.4 6 13 Importantly, changing trends in 
medical and non- medical marijuana use do not appear 
to be restricted only to states with changing marijuana 
laws,14 despite being higher in states where laws have been 
passed.7 An understanding of both the social and the 
economic cost- effectiveness of legalising marijuana,15 16 
coupled with an understanding of trends of changing use, 
may be useful for those working in public health, public 
policy and healthcare, responsible for policy intervention 
or caring for populations most affected by marijuana use.

The current paper uses data from the US National 
Health and Nutrition Examination Survey (NHANES), a 
nationally representative sample of US adults, to examine 
the most recent 12 years trends in marijuana use in the 
USA. Additionally, we examine sociodemographic factors 
associated with marijuana use. We explore recent liter-
ature regarding the cost- effectiveness of medical and 
social marijuana legalisation, adding to the current body 
of literature important for those in policy or caring for 
those most affected.

METHODS
The NHANES is an ongoing biennial cross- sectional 
survey representing a non- institutionalised civilian US 
population, performed by the National Centre for Health 
Statistics (NCHS) and Centers for Disease Control and 
Prevention. NHANES has been a continuous survey 
programme providing health statistics for the US since 
1999, examining a nationally representative sample of 
about 5000 people each year, located in counties across 
the USA. Study teams consisting of multilingual physi-
cians, medical and health technicians, and dietary health 
interviewers conduct interviews and perform examina-
tions, and information collected is intended to be used 
to determine the prevalence of major diseases and risk 
factors for diseases, and for health promotion and disease 
prevention; making NHANES an ideal data source to 
describe marijuana use trends in a nationally represen-
tative population. The sample for the survey is selected 
to represent the US population of all ages. To produce 
reliable statistics, NHANES oversamples persons 60 and 
older, African Americans and Hispanics.17

In the present study, seven 2- year cycles of NHANES 
survey data between 2005 and 2018 (inclusive) have 
been retrospectively analysed for baseline demographic 
information, and drug use questionnaire data. A total of 
35 212 adults (US citizens) between 18 and 69 years old 
participated in the seven cycles of surveys analysed. Of 
these, 32.9% had missing marijuana survey data. Those 
with missing data were significantly more likely to be 
older (p<0.001), female (p<0.001) and have less than 
high school education (p<0.001). Missing data were 
handled by pairwise deletion to optimise data available 
for analysis. Participants undergo a home interview, 
and a comprehensive physical examination in a mobile 

examination centre (MEC). Written informed consent 
obtained from all participants.

Demographics data including age, gender, race/
ethnicity, education and income were collected during 
the home interview. The drug use questionnaire was 
conducted in the MEC, and aimed to assess lifetime, past 
year and current usage of marijuana. Questions are self- 
administered using the Audio Computer- Assisted Self- 
Interview (ACASI) system. The ACASI was conducted 
in English, Spanish, Korean, Vietnamese or Chinese 
(Mandarin and Cantonese). Participants reported life-
time use, age at first use and use within the past year of 
marijuana.

Given the NHANES complex probability sampling 
design, 2- year interview weights computed by the NCHS 
were used to calculate prevalence estimates and 95% 
CIs (Taylor linearisation), age standardised to the 2000 
US Census population as recommended by the NCHS. 
Differences in prevalence estimates were compared using 
χ2 tests. Univariate regression models were used to test 
for significant linear trends while multivariable regres-
sion models were used to determine characteristics asso-
ciated with recent marijuana use. Results at the p<0.05 
level considered statistically significant. Statistical analysis 
was performed using STATA V.15.0 (StataCorp).

Patient and public involvement
Patients or the public were not involved in the develop-
ment of the research question or study design, in the 
measurement of the outcomes, or in the dissemination of 
results for the present study.

RESULTS
Overall, 53.5% (95% CI 52.8% to 54.1%) of the US 
adult population reported ever using marijuana between 
2005 and 2018. The prevalence of lifetime marijuana 
use, and first use before the age of 18, remained stable 
between 2005 and 2018 (p=0.53 and p=0.68, respectively) 
(table 1). Overall 22.6% (95% CI 22.1% to 23.1%) of US 
adults reported using marijuana within the last year. The 
weighted prevalence of past- year marijuana use increased 
significantly during the study period from 19.1% (95% CI 
15.3% to 23.7%) in 2005/2006 to 29.1% (95% CI 26.0% 
to 32.5%) (p=0.001) in 2017/2018.

The prevalence of past- year marijuana use was higher 
among younger age groups (p<0.001), males (p<0.05), 
and those with income below poverty level (p<0.05) 
(table 2). Past- year marijuana use was more common 
among non- Hispanic blacks, and less common among 
Hispanic/Mexicans (p<0.002 (excluding 2011/2012 and 
2017/2018)). Between 2005 and 2018, the prevalence of 
past- year marijuana use increased among all age catego-
ries (p<0.001), males and females (p<0.001), all racial 
categories (p<0.01 for all groups), those with high school 
education or above (p<0.001 for both) and those at all 
levels of income (p<0.01).
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Multivariate logistic regression analysis demonstrated 
higher odds of past- year marijuana use among younger 
age groups (p<0.001), males (p<0.001), non- Hispanic 
blacks (p<0.001) and those with income below the poverty 
level (p<0.001 for both) (table 3). Past- year use was less 
likely among older individuals (p<0.001), and Hispanic 
and Mexican Americans (p<0.001) and those with higher 
levels of education (p=0.003) (table 3).

DISCUSSION
The current study presents the most recent changes in 
marijuana use in the USA during a period of particularly 
high legalisation. It finds that while lifetime marijuana 
use, and first use before the age of 18, has remained 
stable, the overall prevalence of past- year marijuana use 
has significantly increased over the 14- year period. While 
past- year use was still more common among younger age 
groups, males, non- Hispanic blacks and those with lower 
income, significant trends of increasing past- year use were 
seen in all age categories, males and females, all racial 
categories, highly educated populations and all income 
levels. Age- specific marijuana use trend in response to 
legalisation laws has been studied elsewhere; but with 
inconsistent findings. There has been growing consensus 
that increasing recent- use of marijuana is seen among 
late to middle- aged adults after legalisation6 13; a recent 
study by Salas- Wright and colleagues showing trends of 
increasing past- year use among late to middle- aged adults 
in the USA between 2002 and 2014,5 findings that are 
supported by the present study. Whether this pattern of 
recent use among older populations is associated with 
increasing marijuana- use for medicinal purposes (seen 
most prominently among older, white, male and high- 
income populations in the USA),14 is unclear, and such 
data were not available for analysis in the present study. 
However, there has been less consensus about recent- use 
trends among adolescent populations. While a compre-
hensive study by Harpin et al described no change in 
adolescent- use after legalisation10 (further supported by 
more recent findings6), a 2019 review by Bae and Kerr 
described increasing recent- use among adolescents in the 
USA after legalisation.8 Contrastingly, a 2016 US study by 
Grucza et al describes that past- year marijuana use actually 
decreased among adolescents, during the highest periods 
of legalisation.12 Information about marijuana- use trends 
in adolescents less than 18 years old was not publicly avail-
able on NHANES for the present study, but it has been 
noted that over the 14- year study period, there has been 
no significant change in reported first use before the age 
of 18 (table 1).

Our findings of younger, male, non- Hispanic black and 
lower- income populations being most likely to use mari-
juana overall, are also consistent with previous findings 
not aforementioned.4 7 Native American populations, 
those living in urban areas, and those living in western 
states, have also been shown to be more likely to have 
recently used marijuana; but this information was not Ta
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available on NHANES in sufficient detail, for the present 
analyses.

In addition to demographic risk factors indicating 
potential marijuana use, an understanding of other risk 
factors is important for those involved in fields of public 
policy and healthcare. While age and gender remain 
somewhat inconsistently described risk factors, tobacco 
smoking is a demonstrated risk factor for marijuana 
use. Though not analysed in the present study, a recent 
study demonstrated that current smokers have almost 6 
x increased odds of recent marijuana use compared with 
non- smokers,18 outlining another subpopulation partic-
ularly at risk. Another group at risk of increasing mari-
juana use are non- medical users of prescription drugs 
(NMUPD). A recent study by Karjalainen et al demon-
strated significantly increasing trends of illicit drug use 
among NMUPD (92% of whom had used cannabis in the 
last year), that could not otherwise be explained by age 
or gender.19

Important to consider in the context of the present 
findings is that marijuana- use trends may not to be 
restricted only to states with marijuana legalisation. In 
2017, Hasin et al demonstrated significantly increased 
marijuana use both in states with and without marijuana 
legalisation laws,4 7 although fractionally higher in states 
where marijuana was legalised. However, a recent analysis 
by Han et al demonstrated a significantly higher trend of 
increasing medical- marijuana use in states without legal-
isation (adjusted OR, AOR 1.4, 95% CI 1.05 to 1.90), 
compared with states with legalisation (AOR 1.3, 95% CI 
1.03 to 1.61);14 underlining the fact that evolving legalisa-
tion laws are also of relevance to states where recreational 
and medical marijuana use remains illegal.

Exploring the economic and societal cost- effectiveness 
of marijuana legalisation is also important for those 
involved in healthcare policy and decision making. Mari-
juana legalisation was posited to lower price, increase 
availability and thereby increase marijuana use,6 with 
early fears that profit motive would take precedence 
over public health issues.20 21 The retail price of mari-
juana on the legal cannabis market had sharply fallen by 
almost 70%, just 3 years after legalisation in Washington 
state.22 23 Some reports described an initial increase in 
self- reported street prices of marijuana in response to 
legalisation as demand increased, by up to 36%,24 with 
limited price change thereafter. However, similarly to 
results aforementioned, medical legalisation appears to 
have affected only adult marijuana use, with minimal 
significant changes to adolescent use.13 While studies of 
the effect of recreational marijuana legalisation on its 
use are still emerging, there appears to be no/minimal 
effect on adolescent or college marijuana use.13 The 
passage of legalisation laws also offers an important social 
justice benefit25; by removing mechanisms for unfair, 
damaging disparities in law enforcement.26 While more 
permissive marijuana laws may appeal to social justice 
aims (reducing racial disparity in law enforcement), and 
increase revenue to state and local government through 
taxation,6 the public health trade- offs and overall costs 
of use- related adverse physical and psychosocial conse-
quences27 in response to changing laws remains difficult 
to accurately describe.6

Strengths and limitations
Strengths of our study include the size and heterogeneity 
of our population, the timespan, and the age standard-
isation of the NHANES data. Limitations to our study 
include reliance on self- reported data and reporter- bias, 
which may not have affected all demographics equally. 
Missing data were primarily from participants who were 
older and female, potentially underestimating the true 
prevalence of marijuana use among this demographic. 
Our dataset did not include youth aged 12–17 years old, 
a potentially at- risk population, nor include analysis of 
other risk factors associated with marijuana use (use of 
tobacco or NMUPD). Certain ethnicity data (ie, Native 
American identifiers) and geographical data (ie, whether 

Table 3 Adjusted odds of past- year marijuana use in adults 
in the USA, NHANES 2005–2018

Demographic variable

Past- year 
marijuana use
OR (95% CI) P value

Age of participants

  18–29 1.0 (reference)   

  30–49 0.39 (0.36 to 0.43) <0.001

  50–69 0.26 (0.22 to 0.30) <0.001

Gender

  Female 1.0 (reference)   

  Male 1.67 (1.55 to 1.81) <0.001

Race

  Non- Hispanic white 1.0 (reference)   

  Non- Hispanic black 1.23 (1.09 to 1.39) 0.001

  Hispanic/Mexican 0.51 (0.44 to 0.58) <0.001

  Other 0.63 (0.54 to 0.73) <0.001

Education

  <High school 1.0 (reference)   

  High school 0.95 (0.81 to 1.12) 0.58

  >High school 0.82 (0.73 to 0.93) 0.003

Poverty

  >2x poverty level 1.0 (reference)   

  1–2x poverty level 1.41 (1.24 to 1.59) <0.001

  <Poverty level 1.69 (1.49 to 1.92) <0.001

Year of survey 1.10 (1.05 to 1.14) <0.001

OR with 95% CIs computed using 12- year interview weights 
to provide estimates for the total US population and are age 
standardised to the US 2000 Census population.
Poverty defined using poverty income ratio, which accounts for 
family size.
Year covariate modelled as a continuous variable.
NHANES, National Health and Nutrition Examination Survey.



6 Mitchell W, et al. BMJ Open 2020;10:e037905. doi:10.1136/bmjopen-2020-037905

Open access 

collected from states with or without legalisation) were 
not available for analysis, nor was detail of marijuana use 
for medicinal or recreational purposes.

CONCLUSION
Our primary two findings describing characteristics of 
those most at risk of using marijuana, and those where 
trends of use have most significantly increased, adds to 
the current body of literature and understanding of mari-
juana trends in the USA. Given ongoing changes to mari-
juana legalisation in the USA, with the evolving public 
perception of marijuana safety and accessibility, an accu-
rate understanding of which populations are most likely 
to be implicated, which additional predictive tools can 
identify those most at risk, and a balanced presentation 
of healthcare, social and economic costs of legalisation, 
is warranted. Identification of these factors can help to 
inform the decisions of healthcare policy makers and 
professionals, and facilitate a safe transition of evolving 
marijuana legalisation and use in the USA.
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