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ABSTRACT. Objective: Adult cannabis use has increased in the United
States since 2002, particularly after 2007, contrasting with stable/declin-
ing trends among youth. We investigated whether specific age groups
disproportionately contributed to changes in daily and nondaily can-
nabis use trends. Method: Participants ages 12 and older (N = 722,653)
from the 2002–2014 National Survey on Drug Use and Health reported
past-year cannabis use frequency (i.e., daily = ≥300 days/year; nondaily
= 1–299 days/year; none). Multinomial logistic regression was used to
model change in past-year daily and nondaily cannabis use prevalence
by age group (i.e., 12–17, 18–25, 26–34, 35–49, 50–64, ≥65), before
and after 2007. Multinomial logistic regressions estimated change in
relative odds of cannabis use frequency over time by age, adjusting
for other sociodemographics. Results: Daily cannabis use prevalence
decreased in ages 12–17 before 2007 and increased significantly across
adult age categories only after 2007. Increases did not differ significantly

across adult ages 18–64 and ranged between 1 and 2 percentage points.
Nondaily cannabis use decreased among respondents ages 12–25 and
35–49 before 2007 and increased across adult age categories after 2007,
particularly among adults 26–34 (i.e., 4.5 percentage points). Adjusted
odds of daily versus nondaily cannabis use increased after 2007 for
ages 12–64. Conclusions: Increases in daily and nondaily cannabis use
prevalence after 2007 were specific to adult age groups in the context
of increasingly permissive cannabis legislation, attitudes, and lower risk
perception. Although any cannabis use may be decreasing among teens,
relative odds of more frequent use among users increased in ages 12–64
since 2007. Studies should assess not only any cannabis use, but also
frequency of use, to target prevention efforts of adverse effects of can-
nabis that are especially likely among frequent users. (J. Stud. Alcohol
Drugs, 79, 423–431, 2018)
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IN 2014, 35 MILLION PEOPLE ages 12 and older
(13.2%) in the United States reported having used can-

nabis in the past year (Center for Behavioral Health Sta-
tistics and Quality [CBHSQ], 2015a), and 26.3% of adult
users used cannabis 5 or more days per week (Compton et
al., 2016). As of September 2017, 29 states and the District
of Columbia had medical cannabis laws, and 8 states and
the District of Columbia had recreational cannabis laws
(National Conference of State Legislatures, 2017, 2018).
These laws predict increased perceived access and canna-
bis use among adults (Chu et al., 2014; Hasin et al., 2017;
Martins et al., 2016; Wen et al., 2015) but not adolescents

(Anderson et al., 2015; Choo et al., 2014; Harper et al.,
2012; Hasin et al., 2015; Johnson et al., 2017; Johnson et
al., 2015; Keyes et al., 2016; Pacula et al., 2015; Smart,
2015; Wall et al., 2016). Prevalence of past-year cannabis
use increased from 2001–2002 to 2012–2013 among adults
(Hasin et al., 2015), particularly after 2007 (Carliner et
al., 2017b; Compton et al., 2016), although adolescents’
prevalence changed little over the same period (CBHSQ,
2015c; Grucza et al., 2016a; Johnson et al., 2015). Studies
have reported increases in cannabis use among all adults
or broad age ranges of adults (e.g., 18–25, 26–49, ≥50;
Compton et al., 2016; Grucza et al., 2016b; Pacek et al.,
2015), but little is known about differential trends in can-
nabis use in more refined age categories. Studies with a
life course approach that estimate associations within and
across age strata are needed to understand age-specific
trends in cannabis use frequency.

Cannabis use, particularly chronic or frequent use, is
associated with a variety of adverse correlates and conse-
quences (Hall & Degenhardt, 2014; Hasin, 2018; Volkow et
al., 2014, 2016). These include cannabis or other substance
use disorders (Blanco et al., 2016; Hall, 2009; Hall & De-
genhardt, 2009; Hasin et al., 2015, 2016), cognitive impair-
ments (Aharonovich et al., 2017; Auer et al., 2016; Meier et
al., 2012), psychiatric symptoms (Davis et al., 2013; Di Forti
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et al., 2015), driving impairments, and motor vehicle crash
injuries (Brady & Li, 2014; Hartman & Huestis, 2013; Hart-
man et al., 2015, 2016). Differentiating between frequent and
infrequent use is clinically meaningful because some people
can use cannabis without harm (Fergusson et al., 2015),
whereas those who use cannabis frequently (Hall & Degen-
hardt, 2014) are reported to be more vulnerable to adverse
consequences (Hall, 2015; Hall & Degenhardt, 2009; Volkow
et al., 2014, 2016). Therefore, reported trends in use at the
population level should differentiate between daily cannabis
use and less frequent use across age groups.

Understanding age-specific trends is also important,
as cannabis use may have different developmental cor-
relates and consequences across the life course (Hall,
2015; Volkow et al., 2016). Various studies have focused
on younger age groups because of concerns about the ef-
fects on neurophysiology and role acquisition during this
developmental period (Carliner, 2017a; Cohn et al., 2015;
DiNardo & Lemieux, 2001; Grucza et al., 2016a; Hayaki
et al., 2016; Keyes et al., 2015; Redonnet et al., 2012; Sin-
clair et al., 2013). For youth, emerging adults, and young
adults, frequent cannabis use may affect ongoing brain
development (Gogtay et al., 2004; Volkow et al., 2014),
educational attainment, and employment opportunities
reaching into later adulthood (Lee et al., 2015; Zhang et
al., 2016). Among all adults of reproductive age, cannabis
use may affect issues related to family planning (Brown et
al., 2017; Gundersen et al., 2015). For older adults, canna-
bis may be metabolized more slowly or could interact with
medications taken for chronic health conditions (Blow,
1998; Dowling et al., 2008; Kuerbis et al., 2014; Wu &
Blazer, 2011). Cannabis use could also increase adverse ef-
fects among people with chronic diseases, which are com-
mon in older adults, such as cardiovascular disease (Hall &
Degenhardt, 2009). This is particularly concerning given
that the aging baby boomer generation reports higher sub-
stance use than previous cohorts of middle-age and older
adults (Kerr et al., 2007, 2018; Miech & Koester, 2012).
Therefore, recent studies have called attention to canna-
bis and other substance use among middle-age and older
adults (Han et al., 2017; Salas-Wright et al., 2017).

Comparing changes in cannabis use frequency across ages
could inform population-based harm reduction or prevention
interventions. Although past studies have identified 2007 as
a change point in cannabis use trends across adults (Carliner
et al., 2017b; Compton et al., 2016), age-specific changes in
trends have not been explored. This information could help
better identify the mechanisms that may lead to prevalence
changes at the population level. In this study, we examined
trends in daily and nondaily cannabis use prevalence in the
past year among six age categories between 2002 and 2014,
and compared change over time across these categories to
identify ages that may have disproportionately increased use,
particularly daily use of cannabis.

Method

Data source and sample

The National Survey on Drug Use and Health (NSDUH)
is a cross-sectional nationally representative survey of non-
institutionalized individuals ages 12 and older in the United
States (CBHSQ, 2015b; Substance Abuse and Mental Health
Services Administration [SAMHSA], 2003). A multistage
sampling design was used, oversampling young participants.
Survey weights were created to produce national estimates of
substance use and other health outcomes. Lay interviewers
used computer-assisted personal interviews (CAPI) and au-
dio computer-assisted self-interviewing (ACASI) to increase
the privacy and confidentiality of sensitive information.
Weighted interview response rates ranged from 78.56% in
2002 to 71.20% in 2014 (CBHSQ, 2015b; SAMHSA, 2003).
The RTI International Institutional Review Board approved
NSDUH procedures; additional information on data collec-
tion procedures and confidentiality are reported elsewhere
(CBHSQ, 2014).

Data were obtained from participants ages 12 and older
(N = 722,653) in the 2002–2014 publically available NS-
DUH, which included corrected sample weights that ac-
counted for the combination of all 13 years of survey data.

Measures

Daily and nondaily cannabis use in the past year. The
NSDUH included detailed questions on cannabis use his-
tory and patterns. Participants reporting lifetime cannabis
use were asked, “How long has it been since you last used
marijuana or hashish?” Participants reporting cannabis use
“within the past 30 days” or “more than 30 days ago but
within the past 12 months” were coded as reporting past-
year cannabis use, 0 otherwise. Participants then reported
the number of days they used cannabis in the last 12 months.
Consistent with prior epidemiologic studies (Carliner et al.,
2017b; Pacek et al., 2015; SAMHSA, 2014), daily cannabis
use was operationalized as 300–365 days of use in the past
year (i.e., ≥25 days/month), and nondaily cannabis use was
1–299 days of use in the past year. A mutually exclusive
three-level categorical variable differentiated no past-year
cannabis use, past-year nondaily use, and past-year daily use.

Age and sociodemographic variables. Age categories used
for this study included 12–17, 18–25, 26–34, 35–49, 50–64,
and 65 and older. Sociodemographic variables were selected
based on their association with cannabis use (Compton et al.,
2014; Copeland & Swift, 2009; Guxens et al., 2007; Kerr et
al., 2007; Pacek et al., 2015); these were sex (female, male),
race/ethnicity (Hispanic, non-Hispanic Black/African Ameri-
can, non-Hispanic other, non-Hispanic White), education
(adults with less than high school, high school, at least some
college), household income ($0–$19,999; $20,000–$49,999;
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$50,000–$74,999; ≥$75,000), and marital status (married,
previously married, never married). See Supplemental Table
A for distributions of sociodemographic characteristics by
age, and Supplemental Table B for changes in adult marital
status, household income, education, and employment (full-
time, part-time, unemployed, other) over time.

Statistical analysis

First, we assessed changes in time trends of any past-year
cannabis use by age using piecewise logistic regressions
(Toms & Lesperance, 2003). Although previous studies iden-
tified 2007 as a change point in adult cannabis use (Carliner
et al., 2017b; Compton et al., 2016), we estimated whether
this secular trend was observed across age categories by
estimating log-odds of past-year use. As done previously
(Carliner et al., 2017b), we fit age-specific models with a
linear time term and then assessed each year as a potential
“knot” in the trends (i.e., as change points between 2003 and
2013). Knots were specified as 0 up to the change point, and
then as a 1-point linear increase each year after the change
point. We systematically assessed whether each of the knot
years was significantly associated with the outcome, beyond
a linear time trend, for each age category. A statistically sig-
nificant knot indicated a significant change in the linear time
trends after that year. Pseudo R-squared values were used to
compare model fit, with higher values indicating better fit
(Freese & Long, 2006). Although multiple models had sig-
nificant knots, the year 2007 emerged as a consistent change
in trends for ages 12–17, 18–25, 26–34, and 35–49, with
both significant knots and higher pseudo R-squared across
the four age categories (see Supplemental Table C for all
age-stratified models with coefficient and pseudo R-squared
for the model with only a linear trend, and subsequent
models with different knot years). There was no significant
change point for ages 50–64 or 65 and older because none
of the knots was significantly associated with cannabis use
in these age groups. Despite this lack of change in trends in
past-year use among older adults, we compared changes in
trends in cannabis use frequency before and after 2007 for
all age groups in subsequent analyses for consistency.

To calculate prevalence of daily and nondaily cannabis
use by age over time, we fit a multinomial logistic regression
model estimating the effects of age and year on cannabis
use frequency, including an interaction term between age
and time. Models adjusted for the complex survey design
and used sample weights to account for oversampling of
young participants and nonresponse to derive nationally
representative estimates. Prevalences of each frequency of
cannabis use by age group were estimated using model-
based predicted marginal probabilities (Bieler et al., 2010;
Williams, 2012) and were used to evaluate the changes over
the time period by age (i.e., year difference, 2007–2002,
2014–2007, 2014–2002). To determine if changes over time

differed significantly by age categories, additive interac-
tions between year and age were examined, and interaction
contrasts (IC) estimated (Rothman et al., 2008). The IC
evaluates a “difference-in-differences,” or the difference in
the prevalence differences over time for each age category
relative to the reference age category. Wald t tests indicated
the statistical significance of the prevalence differences and
ICs. To correct for multiple testing in pairwise comparisons,
corrected α levels of .05 / 15 =.0033 were used to declare
significant ICs.

Then, a second multinomial logistic regression model
estimated the change in adjusted relative odds over time by
age comparing cannabis use frequency: nondaily versus no
past-year use, daily versus no past-year use, and daily versus
nondaily use (i.e., comparing frequency of use among can-
nabis users). We included two time interactions (i.e., Linear
Year × Age; Knot × Age) to estimate age-specific time
trends, and adjusted for sociodemographic covariates. Linear
combinations were used to estimate age-specific change in
the relative odds before and after 2007. We conducted sensi-
tivity analyses among adults only, fitting multinomial logistic
regressions to test whether controlling for employment status
(i.e., part-time, full-time, unemployed, other) influenced the
estimated associations between age and time. All analyses
were conducted using Stata Version 14SE (StataCorp LP,
College Station, TX).

Results

Daily cannabis use across age categories

Model-based prevalences of past-year daily cannabis use
by age are shown in Table 1. Daily cannabis use was highest
among 18–25 and 26–34-year-olds across all years (Supple-
mental Figure A). Daily cannabis use estimates in 2014
were significantly higher than in 2002 for age groups 18–64.
Before 2007, daily cannabis use remained stable across adult
age categories and decreased among adolescents from 1.43%
to 1.01%. After 2007, daily cannabis use increased signifi-
cantly across adult age categories, whereas adolescent daily
use remained stable at about 1.09%. Although the absolute
change between 2007 and 2014 was largest for ages 18–34,
increases after 2007 were comparable across adult ages 18–
64 after multiple testing adjustment and were significantly
higher than for adolescents.

Nondaily cannabis use across age categories

Model-based prevalences of past-year nondaily cannabis
use by age are shown in Table 2. Nondaily cannabis use was
highest among 18- to 25-year-olds across all years. In 2002,
prevalence was higher among those 12–17 than 26–34, but
this pattern reversed by 2014, when nondaily cannabis use
was higher among those 26–34 than 12–17 (Supplemental
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Figure B). Before 2007, nondaily cannabis use decreased
significantly in ages 12–17, 18–25, and 35–49, and remained
stable among ages 26–34 and 50 and older. After 2007, non-
daily cannabis use increased significantly across all adult
age categories and remained stable among ages 12–17. The
largest increase in nondaily cannabis use after 2007 was
observed among ages 26–34 (i.e., 4.49% increase); this
increase was significantly larger than changes in ages 12–17
and 65 and older, but not significantly different from in-
creases in other age groups after multiple testing adjustment.

Relative odds of past-year cannabis use: daily, nondaily,
and no past-year use

Adjusted multinomial logistic regression findings are
presented in Table 3. Adults 18–34 had significantly higher
adjusted odds of nondaily (or daily) cannabis use versus
no past-year use and had approximately twice the odds of
daily versus nondaily cannabis use, relative to ages 12–17.
Before 2007, odds of daily versus nondaily use increased
for adults ages 18–64, and among ages 12–64 after 2007,
indicating more frequent use among cannabis users after
2007. Consistent with findings of no change in trends for
middle-aged adults, ages 50–64 had significant increases in
the odds of more frequent cannabis use (e.g., nondaily vs.
none, daily vs. none, and daily vs. nondaily) both before and
after 2007. For example, before 2007, each year was associ-

ated with a 6% increase in the adjusted odds of daily versus
nondaily cannabis use among ages 50–64, and a 9% increase
each year after 2007. Adjusted odds of more frequent can-
nabis use (e.g., nondaily vs. none, daily vs. none, and daily
vs. nondaily) increased significantly after 2007 for all ages
12–64. Sensitivity analyses including employment status did
not substantially change the magnitude or direction of any of
the time trend associations of interest (Supplemental Table
D).

Discussion

This nationally representative study estimated age-specific
trends in cannabis use, differentiating trends in past-year
daily and nondaily cannabis use between 2002 and 2014. Us-
ing a strict daily use definition of 300 days or more of use in
the past year (Pacek et al., 2015; SAMHSA, 2014), we found
significant increases in daily cannabis use across adult age
categories after 2007 that contrasted with stable prevalence
before 2007 and decreases among adolescents. Steady or
declining cannabis use among adolescents is consistent with
previous studies of recent cannabis use trends in youth and
contrasts with increasing use among adults (Carliner et al.,
2017a). Daily cannabis use increased after 2007 across adult
ages. Of note, however, is the yearly increase in more fre-
quent use among cannabis users 18–64 since 2002, and ages
12–64 since 2007, evidenced by the temporal increases in

TABLE 1. Trends in the prevalence of daily cannabis use in the past year by age categories, National Survey on Drug Use and Health, 2002–2014

Change in Change in Change in
Prevalence prevalence Prevalence prevalence Prevalence prevalence

2002a 2007 vs. 2002 2007a 2014 vs. 2007 2014a 2014 vs. 2002
Age categories % (SE) Dif. (SE)p value % (SE) Dif. (SE)p value % (SE) Dif. (SE)p value

12–17 1.43 (0.12) -0.42 (0.16)** 1.01 (0.10) +0.08 (0.15) 1.09 (0.10) -0.34 (0.16)*
18–25 4.37 (0.20) +0.10 (0.27) 4.47 (0.18) +2.04 (0.38)*** 6.51 (0.34) +2.14 (0.39)***
26–34 1.85 (0.21) +0.57 (0.35) 2.42 (0.28) +2.01 (0.40)*** 4.43 (0.29) +2.58 (0.35)***
35–49 0.92 (0.14) +0.05 (0.19) 0.97 (0.13) +1.04 (0.22)*** 2.01 (0.18) +1.09 (0.23)***
50–64 0.28 (0.11) +0.23 (0.17) 0.51 (0.12) +1.19 (0.27)*** 1.70 (0.24) +1.42 (0.26)***
≥65 0.15 (0.15) -0.15 (0.15) <0.01b (<0.01) +0.33 (0.15)* 0.33 (0.15) +0.18 (0.22)

Age comparisons DiD (SE)adj. p DiD (SE)adj. p DiD (SE)adj. p

18–25 vs. 12–17 +0.52 (0.27) +1.96 (0.39)§ +2.48 (0.40)§

26–34 vs. 12–17 +0.98 (0.40) +1.93 (0.44)§ +2.91 (0.39)§

35–49 vs. 12–17 +0.47 (0.25) +0.96 (0.28)§ +1.42 (0.29)§

50–64 vs. 12–17 +0.65 (0.23) +1.11 (0.31)§ +1.75 (0.32)§

≥65 vs. 12–17 +0.27 (0.23) +0.25 (0.21) +0.51 (0.27)
26–34 vs. 18–25 +0.47 (0.39) -0.03 (0.51) +0.43 (0.51)
35–49 vs. 18–25 -0.05 (0.30) -1.00 (0.40) -1.05 (0.41)
50–64 vs. 18–25 +0.13 (0.31) -0.85 (0.50) -0.73 (0.49)
≥65 vs. 18–25 -0.25 (0.30) -1.71 (0.37)§ -1.96 (0.40)§

35–49 vs. 26–34 -0.52 (0.38) -0.97 (0.47) -1.49 (0.45)§

50–64 vs. 26–34 -0.34 (0.38) -0.82 (0.50) -1.16 (0.46)
≥65 vs. 26–34 -0.72 (0.36) -1.68 (0.44)§ -2.40 (0.41)§

50–64 vs. 35–49 +0.18 (0.25) +0.15 (0.34) +0.33 (0.33)
≥65 vs. 35–49 -0.20 (0.26) -0.71 (0.29) -0.91 (0.34)
≥65 vs. 50–64 -0.38 (0.23) -0.86 (0.33) -1.24 (0.36)§

Notes: Daily use indicates 300 or more days of cannabis use in the past 12 months. Dif. = difference; DiD = difference in difference; adj. = adjusted.
aYearly prevalences are weighted and estimated from an unadjusted multinomial model with a categorical time variable and age by time interactions;
bno individuals age ≥ 65 met criteria for daily cannabis use in 2007.
*p < .05; **p ≤ .01; ***p ≤ .001; §significant below corrected p value of .05/15 pairwise comparisons per time period (adj. p < .0033).
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TABLE 2. Trends in the prevalence of nondaily cannabis use in the past year by age categories, National Survey on Drug Use and Health, 2002–2014

Prevalence Change Prevalence Change Prevalence Change
2002a 2007 vs. 2002 2007a 2014 vs. 2007 2014a 2014 vs. 2002

Age categories % (SE) Dif. (SE)p value % (SE) Dif. (SE)p value % (SE) Dif. (SE)p value

12–17 14.36 (0.28) -2.80 (0.42)*** 11.56 (0.31) +0.60 (0.45) 12.16 (0.33) -2.20 (0.44)***
18–25 25.35 (0.42) -1.79 (0.62)** 23.56 (0.46) +2.11 (0.64)*** 25.67 (0.44) +0.32 (0.60)
26–34 12.32 (0.67) -0.99 (0.81) 11.34 (0.46) +4.49 (0.77)*** 15.83 (0.62) +3.50 (0.91)***
35–49 8.47 (0.40) -1.28 (0.54)* 7.19 (0.36) +1.89 (0.53)*** 9.08 (0.38) +0.61 (0.55)
50–64 3.01 (0.59) +1.35 (0.81) 4.36 (0.55) +3.02 (0.72)*** 7.38 (0.45) +4.37 (0.74)***
≥65 0.44 (0.29) -0.12 (0.31) 0.32 (0.13) +1.39 (0.30)*** 1.71 (0.28) +1.27 (0.40)**

Age comparisons DiD (SE)adj. p DiD (SE)adj. p DiD (SE)adj. p

18–25 vs. 12–17 +1.00 (0.73) +1.51 (0.78) +2.52 (0.74)§

26–34 vs. 12–17 +1.81 (0.87) +3.89 (0.92)§ +5.70 (1.04)§

35–49 vs. 12–17 +1.52 (0.67) +1.29 (0.65) +2.81 (0.71)§

50–64 vs. 12–17 +4.15 (0.96)§ +2.42 (0.85) +6.57 (0.90)§

≥65 vs. 12–17 +2.68 (0.52)§ +0.79 (0.58) +3.46 (0.59)§

26–34 vs. 18–25 +0.81 (1.01) +2.38 (0.98) +3.18 (1.09)
35–49 vs. 18–25 +0.51 (0.81) -0.23 (0.81) +0.29 (0.86)
50–64 vs. 18–25 +3.14 (0.98)§ +0.91 (0.96) +4.05 (0.95)§

≥65 vs. 18–25 +1.67 (0.70) -0.72 (0.73) +0.95 (0.76)
35–49 vs. 26–34 -0.29 (0.90) -2.60 (1.00) -2.89 (1.08)
50–64 vs. 26–34 +2.34 (1.15) -1.47 (1.11) +0.87 (1.22)
≥65+ vs. 26–34 +0.86 (0.87) -3.10 (0.79)§ -2.24 (0.96)
50–64 vs. 35–49 +2.63 (0.98) +1.13 (0.84) +3.76 (0.94)§

≥65 vs. 35–49 +1.16 (0.65) -0.50 (0.58) +0.66 (0.69)
≥65 vs. 50–64 -1.47 (0.81) -1.63 (0.77) -3.11 (0.79)§

Notes: Nondaily use indicates 1–299 days of cannabis use in the past 12 months. Dif. = difference; DiD = difference in difference; adj. = adjusted.
aYearly prevalences are weighted and estimated from an unadjusted multinomial model with a categorical time variable and age by time interactions.
*p < .05; **p ≤ .01; ***p ≤ .001; §significant below corrected p value of .05/15 pairwise comparisons per time period (adj. p < .0033).

the adjusted odds of daily versus nondaily use in these ages.
Although any cannabis use may be decreasing among teens,
odds of more frequent use have been increasing among users
since 2007. To identify youth who may be in need of addi-
tional support, studies should assess not only any cannabis
use but also frequency of use, because adverse effects of
cannabis are especially likely among frequent users.

We partially confirmed previous findings indicating 2007
as a change point in cannabis use trends (Carliner et al.,
2017b; Compton et al., 2016), finding no significant change
in trends for adults 50 and older, although statistical power
could be limited in age groups 65 and older given the low
prevalence of use. Changing trends in 2007 occurred in the
context of an economic crisis, which has been suggested as
a contributor to the widening gender gap in adult cannabis
use (Carliner et al., 2017b). In addition, the legal status of
cannabis for medicinal and recreational use rapidly evolved
between 2007 and 2014: The number of states with medical
cannabis laws doubled from 12 to 24, and four states also
legalized recreational cannabis use (National Conference of
State Legislatures, 2018). Future studies should explore the
combined effect of both economic fluctuations and chang-
ing cannabis use laws across age strata, particularly among
middle-age and older adults who have traditionally not been
the focus of cannabis use research (Han et al., 2017).

Emerging and young adults ages 18–34 had the largest
absolute increases in daily cannabis use since 2007, although
these increases were not significantly different from those

of other age groups. However, because the youngest groups
also had the highest prevalence of use, this indicated a lower
relative increase in prevalence over time as compared with
older age groups. The increasing similarity in patterns of
cannabis use in the two youngest adult age categories is
consistent with Arnett and colleagues’ extension of emerg-
ing adulthood to include ages 18–29 (Arnett et al., 2014).
Age differences in cannabis use remained after adjusting for
various demographic variables including education, marital
status, and household income; a sensitivity model that fur-
ther adjusted for employment yielded consistent results. The
sociodemographic distributions by age may be shifting over
time (Supplemental Table B), which could lead to changes in
cannabis use patterns within other demographic subgroups,
such as married individuals. However, the observed increase
in cannabis use frequency among adults since 2007 does not
seem to be fully explained by individual characteristics, call-
ing for further attention to structural and policy factors.

The prevalence of nondaily cannabis use among ages
35–49 remained stable from 8.5% in 2002 to 9.1% in 2014.
This is consistent with prior studies indicating lower use
in this age group compared with younger ages (Chen &
Kandel, 1998; Jochman & Fromme, 2010; Labouvie, 1996).
However, the prevalence of daily cannabis use doubled from
0.9% to 2.0%, and the odds of daily versus nondaily use
increased significantly over the whole period among 35 to
49-year-olds. Given the overall lower prevalence of cannabis
use in this age group compared with younger ages, future re-
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search should investigate the characteristics of these frequent
users. Factors related to both discontinuation of use as well
as maintained daily use should be examined further in this
particular age group in the context of current demographic
and social trends.

Daily cannabis use prevalence among middle-age adults
more than tripled between 2007 and 2014 but remained
smaller in magnitude than younger age groups. Our findings
also indicate that absolute 1.2% prevalence increase in daily
cannabis use among middle-age adults was comparable to
increases reported by their younger counterparts after 2007.
Middle-age adults 50–64 were the only group with increases
in nondaily cannabis use both before and after 2007, and had
the largest prevalence increases in nondaily cannabis use
from 2002 to 2014. By 2014, the NSDUH age category of
50–64 comprised entirely baby boomers (born 1946–1964).
If trends continue, prevalence estimates of cannabis use
among ages 50–64 could surpass those of adults ages 35–49.
Research about the patterns, correlates, and consequences of
cannabis use in baby boomers is needed, since prevalence of
use is higher than that of previous cohorts and is expected
to continue to increase (Colliver et al., 2006; Han et al.,
2009). Moreover, significant increases in nondaily cannabis
use among adults 65 and older defy perceptions that older
adults do not use cannabis, although daily use in this age
group remains rare.

TABLE 3. Multinomial logistic regression estimating changes in adjusted relative odds of past-year (PY) cannabis
use frequency by age, National Survey on Drug Use and Health, 2002–2014

Nondaily use vs. Daily use vs. Daily use vs. nondaily
no PY cannabis use no PY cannabis use PY cannabis use

Variable aROR [95% CI] aROR [95% CI] aROR [95% CI]

Age-fixed effects
12–17 ref. ref. ref.
18–25 2.37 [2.25, 2.49]*** 5.57 [4.97, 6.24]*** 2.35 [2.08, 2.67]***
26–34 1.43 [1.33, 1.54]*** 2.85 [2.40, 3.39]*** 1.99 [1.67, 2.37]***
35–49 1.04 [0.96, 1.12] 1.60 [1.31, 1.95]*** 1.54 [1.26, 1.88]***
50–64 0.35 [0.30, 0.41]*** 0.48 [0.32, 0.71]*** 1.36 [0.91, 2.05]
≥65 0.02 [0.01, 0.05]*** 0.11 [0.03, 0.39]*** 4.47 [1.11, 17.91]*

Age-specific changes
before 2007

Yearly 12–17 0.96 [0.95, 0.97]*** 0.96 [0.94, 0.98]*** 1.00 [0.97, 1.02]
Yearly 18–25 0.98 [0.97, 0.99]*** 1.00 [0.98, 1.02] 1.02 [1.01, 1.04]*
Yearly 26–34 0.99 [0.98, 1.00] 1.04 [1.01, 1.07]** 1.05 [1.02, 1.08]***
Yearly 35–49 0.97 [0.96, 0.98]*** 1.02 [0.99, 1.05] 1.05 [1.02, 1.08]***
Yearly 50–64 1.04 [1.02, 1.07]*** 1.11 [1.06, 1.17]*** 1.06 [1.01, 1.12]*
Yearly ≥65 1.13 [1.06, 1.21]*** 1.08 [0.93, 1.25] 0.96 [0.81, 1.13]

Age-specific changes
after 2007

Yearly 12–17 1.01 [1.01, 1.02]*** 1.03 [1.02, 1.05]*** 1.02 [1.00, 1.04]*
Yearly 18–25 1.03 [1.02, 1.04]*** 1.08 [1.06, 1.09]*** 1.05 [1.03, 1.06]***
Yearly 26–34 1.05 [1.04, 1.06]*** 1.12 [1.10, 1.14]*** 1.07 [1.05, 1.10]***
Yearly 35–49 1.02 [1.01, 1.03]*** 1.10 [1.08, 1.12]*** 1.07 [1.05, 1.10]***
Yearly 50–64 1.10 [1.08, 1.12]*** 1.20 [1.15, 1.25]*** 1.09 [1.04, 1.13]***
Yearly ≥65 1.19 [1.12, 1.27]*** 1.17 [1.01, 1.35]* 0.98 [0.83, 1.15]

Notes: Nondaily use indicates 1–299 days of cannabis use in the past 12 months; daily use indicates 300 or more
days of cannabis use in the past 12 months. Multinomial logistic regression estimates were weighted to account
for survey design and adjusted for marital status, race/ethnicity, income, education, and gender. aROR = adjusted
relative odds ratio; 95% CI = 95% confidence interval.
*p < .05; **p ≤ .01; ***p ≤ .001.

Cannabis use in older adults presents unique physiologi-
cal concerns, as older adults metabolize drugs more slowly
with age (Blazer & Wu, 2009; Blow, 1998; Blow & Barry,
2012). Current cannabis use in older age is associated with
higher odds of having a substance use disorder than in previ-
ous or never cannabis users 50 and older (Choi et al., 2016;
DiNitto & Choi, 2011). Older adults may increasingly be
using cannabis to treat conditions that are more prevalent
with age; for example, a qualitative study of this birth cohort
in California indicated that many used cannabis as a harm-
reduction approach to self-medicate pain (Lau et al., 2015).
Cannabis use may reduce opioid use among older adults,
particularly through access to medical cannabis (Smart,
2015). Because of the federal restrictions on conducting
cannabis research, there are substantial gaps in the evidence
about medical harms and benefits of cannabis (National
Academies of Science, Engineering, and Medicine, 2017).
Future studies should focus on consequences of medical and
recreational use of cannabis, and particularly among older
adults, to inform appropriate clinical recommendations.

Study limitations are noted: Cannabis use was based
on self-report, which could lead to biased estimates. The
NSDUH aimed to reduce bias in substance use estimates by
using CAPI and ACASI to ensure confidentiality and honest
responses (CBHSQ, 2015b). Although the changing legal
status of cannabis could increase people’s willingness to
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disclose a previously illegal behavior, the increased trends
shown in NSDUH data are consistent with other national in-
creases in indicators of cannabis-related harms (Hasin, 2018;
Hasin & Grant, 2016), supporting the validity of the present
findings. Because of the NSDUH design (Kennet & Gfro-
erer, 2005), we were not able to assess trends before 2002;
as previously noted, estimates before and after 2002 differed
significantly, partially attributed to methodological differ-
ences (Miech & Koester, 2012). The NSDUH methodology
was largely consistent during 2002–2014 (CBHSQ, 2014),
enhancing our confidence that the observed significant in-
crease in cannabis use prevalence is not a methodological
artifact. The repeated cross-sectional design of the NSDUH
did not follow individual participants over time. Longitu-
dinal studies following groups as they age could provide
additional information about causes of transitions to use or
re-initiation of use of cannabis.

In conclusion, patterns of increasing daily and nondaily
cannabis use prevalence over time among adults since 2007
contrasted with stable or decreasing prevalence of use among
adolescents. In the context of changing medical and recre-
ational cannabis legislation, prevalence of daily cannabis use
should be monitored, particularly among adult age groups
with the largest relative increases in cannabis use frequency.
Studies should estimate how increases in daily cannabis use
among adults affect the prevalence of other substance use,
such as alcohol, tobacco, and opioids. Because the legal
status of cannabis use is changing so rapidly and could
have benefits among older adults and risks among young
adults (Smart, 2015), continued research is needed to track
changes in cannabis use frequency and its consequences by
age in this new social and legal context. Nonetheless, trends
indicating higher odds of more frequent use across past-year
users ages 12–64, including adolescents, call for a more tar-
geted prevention and harm-reduction approaches for people
reporting daily cannabis use.
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