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Introduction: Policies legalizing marijuana for medical and recreational use have been increasing in
the U.S. Considering the potential impact of these policies, important knowledge gaps exist,
including information about the prevalence of various modes of marijuana use (e.g., smoked in
joints, bowls, bongs; consumed in edibles or drinks) and about medical versus recreational use.
Accordingly, this study assessed (1) prevalence and correlates of modes of current and ever
marijuana use and (2) prevalence of medicinal and recreational marijuana use in U.S. adults.
Methods: Data came from Summer Styles (n¼4,269), a nationally representative consumer panel
survey of adults aged Z18 years, collected in 2014. The survey asked about past 30–day (current)
and ever mode of marijuana use and current reason for use (medicinal, recreational, both). Weighted
prevalence estimates were computed and correlates were assessed in 2014 using logistic regression.
Results: Overall, 7.2% of respondents reported current marijuana use; 34.5% reported ever use.
Among current users, 10.5% reported medicinal-only use, 53.4% reported recreational-only use, and
36.1% reported both. Use of bowl or pipe (49.5%) and joint (49.2%) predominated among current
marijuana users, with lesser use of bong, water pipe, or hookah (21.7%); blunts (20.3%); edibles/
drinks (16.1%); and vaporizers (7.6%); 92.1% of the sample reported combusted-only marijuana use.

Conclusion: Combusted modes of marijuana use are most prevalent among U.S. adults, with a
majority using marijuana for recreation. In light of changing policies and patterns of use, improved
marijuana surveillance is critical for public health planning.
(Am J Prev Med 2016;50(1):1–8) & 2016 American Journal of Preventive Medicine. All rights reserved.

Introduction

M

arijuana is the most commonly used federally
illicit drug in the U.S.,1,2 with 7.6% of adults
reporting past 30–day use in 2013.3 Although
the health effects associated with marijuana use are
widely debated, regular use poses potential public health
concerns, including reduced educational attainment; risk
of injury from driving; increased respiratory symptoms;
potential long-term health consequences such as cancer,
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chronic obstructive pulmonary disease, and heart disease;
addiction in some users; and increased risk of psychoses
in vulnerable populations.2
State-level policies legalizing marijuana use are increasing, though use remains illegal federally. In 2010, 11
states had medicinal marijuana policies and none had
legalized marijuana recreationally; by November 2014, a
total of 23 states had enacted laws legalizing medicinal
use,4 and four states (Alaska, Colorado, Oregon, and
Washington) and the District of Columbia had legalized
recreational use.5–8 This rapidly shifting landscape raises
questions about the potential beneﬁts and harms of
marijuana use.2,9 Despite a number of reviews that have
summarized individual and public health effects,10–15
data on marijuana use are limited.
One gap relates to mode of use. Most surveillance
systems only monitor ever and current use. Although
marijuana is thought to be primarily smoked,2 little is
known about different modes of use. Marijuana can be
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consumed in multiple ways, including smoking or
inhaling it in joints, bowls or pipes, bongs, water pipes,
hookahs, and blunts (cigars ﬁlled with marijuana); eating
or drinking it in food products and beverages; or vaporizing it. These modes are used to consume different
marijuana products, including cannabis herb (dried and
crushed marijuana ﬂowers); resin (hashish); and oil
(hash, butane honey, or butane hash oils).16 The oil,
which may contain more than 60% tetrahydrocannabinol
(THC)—versus 5% to 10% in the herb or resin—is
extracted using solvents, like butane, and can be vaporized, smoked, or inhaled (in “dabs”).16,17 Surveillance of
modes of use and consumption of different marijuana
products is critical, as these factors could be associated
with differential health effects.18
A second gap is knowledge of the primary reason for
use: medicinal use to treat or decrease health condition
symptoms versus recreational use for pleasure or satisfaction. Although the size of the illicit marijuana market
has been quantiﬁed,19 no nationally representative data
exist on adult consumption of marijuana for medical
versus recreational reasons. This is important to understand because policies, regulations, and taxes may differ
based on whether consumption is recreational or
medicinal.
To address these gaps, this study assessed nationally
representative, web-based survey data from U.S. adults to
determine (1) prevalence and correlates of modes of
current and ever marijuana use and (2) prevalence of
medicinal and recreational marijuana use.

Methods
Study Sample
Data came from 2014 Summer Styles, a seasonal, national
consumer panel survey conducted by Porter Novelli Public
Services. Summer Styles assesses health-related indicators among
U.S. adults aged Z18 years, and draws from GfK’s KnowledgePanel, an online panel initiated in 1999 that uses probability-based
sampling to reach respondents regardless of landline phone
or Internet access.20 For 2014 Summer Styles, Knowledge Networks conducted probability-based sampling from an addressbased sample of respondents from the larger KnowledgePanel.
Participants were recruited and completed the survey online. In
total, 4,269 participants completed Summer Styles during June–
July 2014, yielding a response rate of 69%. Post-stratiﬁcation
sample weights were used to account for selection probabilities,
and to achieve representativeness of the U.S. adult population
based on seven factors from the Current Population Survey: sex,
age, race/ethnicity, education, U.S. region, metropolitan area, and
Internet access. GfK completes human subjects review for surveys using the KnowledgePanel. This study was exempt from
CDC human subjects review because de-identiﬁed secondary data
were used.

Measures
To determine mode of use, participants were asked, Have you ever
used marijuana or hashish in any of the following ways? Responses
included joint, blunt or cigar with marijuana in it, bowl or small
glass pipe, bong or water pipe, hookah pipe, vaporizer or other
electronic device, baked in food, drank it, some other way, or I have
never used marijuana or hashish. Participants could select more
than one response. Those who selected I have never used
marijuana or hashish or who did not select any modes were
considered never users. This question was modiﬁed from two
similar ﬁelded questions: the ﬁrst from a cannabis consumption
survey that RAND conducted in Washington State in 2013 that
asked about consumption of speciﬁc marijuana products,21 and the
second from the 2014 Oregon Behavioral Risk Factor Surveillance
System about mode of marijuana use (which was subsequently
ﬁelded by Washington and Colorado as well).22
Participants who reported ever use were asked, In the past 30
days, have you used marijuana in any of the following ways? They
could select multiple responses from the same options as the ever
use question. Those with no use in the past 30 days or who did not
select any modes of use were considered to not be current users. All
others who selected any form of use were considered current users.
For both ever and current use, hookah was combined with bong
or water pipe, as these terms can be synonymous.23,24 Baked in food
was combined with drank it due to limited sample size. A count
variable was computed to assess the total number of administration modes for both ever use and past 30–day use (range, 1–8).
Joints, blunts, bowls/pipes, and bongs/waterpipes/hookah were
considered combusted modes of use.
To determine reason for use, current users were asked, When
you used marijuana or hashish during the past 30 days, was it for
medical reasons to treat or decrease symptoms of a health condition,
or was it for non-medical reasons to get pleasure or satisfaction
(such as: excitement, to “ﬁt in” with a group, increase awareness,
forget worries, or for fun at a social gathering)? Response options
were only for medical reasons to treat or decrease symptoms of a
health condition, only for non-medical purposes to get pleasure or
satisfaction, both medical and non-medical reasons, and don’t
know/not sure. Those who responded don’t know/not sure were
excluded from the analyses of reasons for use (n=17). Any
medicinal use was deﬁned as using marijuana for only medicinal
reasons or using marijuana for both medicinal and recreational
reasons. Any recreational use was deﬁned as only recreational use
or both recreational and medicinal use. This question was
developed in consultation with subject matter experts at CDC
and in Washington and Colorado.
Assessed socoiodemographic characteristics included sex, age in
years, race/ethnicity, education, and U.S. region.

Statistical Analysis
Analyses were conducted in 2014 using SAS-callable SUDAAN,
version 9.2. Weighted frequencies and 95% CIs were computed for
current use, ever use, mode of use, and reason for use. Respondents
reporting current use but not ever use (o1%) were imputed as
ever users. Sociodemographic differences were assessed by modes
of ever use, and by the three most common modes of current use
(joints; bowl or pipe; and bong, water pipe, or hookah). Bivariate
and multivariable logistic regressions were used to assess correlates
www.ajpmonline.org
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Z50 years; and among those with less than a high school
degree (13.0%) than those with more education (5.8%)
(Table 2). Among current users, the prevalence of joint;
bowl or pipe; and bong, waterpipe, or hookah use
differed by sex, age, race/ethnicity, education, and region
(Table 2).
In multivariable analyses, the odds of current use were
Results
greater among male participants (AOR¼1.6, 95%
CI¼1.2, 2.2), adults aged 18–24 years or 25–34 years
Overall, 7.2% of respondents reported past 30–day
(versus Z50; AOR¼2.4, 95% CI¼1.6, 3.8 and AOR¼2.3,
(current) marijuana use (Table 1). Among current users,
95% CI¼1.6, 3.4, respectively), and those with less than a
nearly half used a bowl or pipe in the past 30 days
high school education (versus more education;
(49.5%); 49.2% used joints; 21.7% used a bong, water
AOR¼2.1, 95% CI¼1.3, 3.4). By mode of use, the odds
pipe, or hookah; 20.3% used a blunt or cigar with
of current joint use were lower among adults aged 25–34
marijuana in it; 16.1% consumed marijuana in edibles
years (versus Z50 years), and odds of current bowl/
or drinks; 7.6% used a vaporizer or other electronic
pipe use were lower among non-Hispanic blacks and
devices; and 4.8% consumed marijuana in other ways.
Hispanics (versus non-Hispanic whites).
More than half of current users reported only one mode
Among current users, 46.6% self-reported any medicof use (58.8%); 22.4% reported two modes; and 18.8%
inal use and 89.5% self-reported any recreational use
reported three or more modes (Table 1). A majority of
(10.5% self-reported medicinal-only use, 53.4% selfcurrent users consumed marijuana in combusted-only
reported recreational-only use, and 36.1% self-reported
form (92.1%, 95% CI¼86.7%, 95.4%), with 7.9% conboth) (Figure 1). In multivariable analysis, only region
suming non-combusted-only forms (95% CI¼4.6%,
was associated with any past month medicinal use
13.3%).
(versus recreational use only); any medicinal use was
Current use was higher among male (8.9%) than
higher in the West than the Northeast (AOR¼2.67, 95%
female (5.7%) participants; among those aged 18–24
CI¼1.10, 6.51).
years or 25–34 years than those aged 35–49 years or
Overall,
34.5%
of
Table 1. Prevalence of Ever and Current Marijuana Use Overall, and by Mode of Use, Among respondents reported ever
Adults Aged 18 Years and Older—Summer Styles, 2014
using marijuana. Among
these individuals (n¼
Past month
1,548), 88.7% used joints;
marijuana use,a
Ever marijuana use,b
49.2% used a bong, water
Wt % (95% CI)
Wt % (95% CI)
pipe, or hookah; 47.5%
(n=266)
(n=1,548)
used a bowl or pipe;
Out of all adults (n=4,269)
7.2 (6.3, 8.3)
34.5 (32.8, 36.2)
29.8% consumed mariModes of use
juana in edibles or drinks;
24.8% used blunts or cigars
Joints
49.2 (42.1, 56.4)
88.7 (86.3, 90.7)
with marijuana in them;
Bong, waterpipe, or hookah
21.7 (16.4, 28.2)
49.2 (46.2, 52.2)
9.9% used a vaporizer or
Bowl or pipe
49.5 (42.3, 56.7)
47.5 (44.6, 50.5)
other electronic device; and
6.2% used it in other ways.
Edible or drink
16.1 (11.3, 22.5)
29.8 (27.2, 32.6)
A total of 36.2% of ever
Blunt
20.3 (14.8, 27.3)
24.8 (22.2, 27.6)
users reported only one
Vaporizer or other electronic device
7.6 (4.6, 12.2)
9.9 (8.2, 11.8)
mode of marijuana administration, whereas 43.9%
Other
4.8 (2.4, 9.3)
6.2 (4.9, 7.8)
had tried three or more
Number of ways used marijuana, past 30 days
modes (Table 1).
1
58.8 (51.6, 65.7)
36.2 (33.4, 39.2)
Among ever users, a
higher
percentage of male
2
22.4 (16.9, 29.0)
19.9 (17.5, 22.5)
participants than female
Z3
18.8 (13.7, 25.2)
43.9 (41.0, 46.8)
participants reported ever
a
Use of at least one marijuana mode on one or more of the past 30 days.
use of blunts (Table 3). A
b
Use of at least one marijuana mode on one or more days in your lifetime.
higher percentage of adults
Wt%, weighted percent.
of current and ever use, and to identify correlates of current
medicinal use (α=0.05). Sample size precluded assessment of
correlates across mutually exclusive groups of recreational-only
or medical-only use. Estimates with relative SE Z40% were
suppressed.
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Table 2. Prevalence of Current Marijuana Use by Demographics, Overall, and Among Current Users, by Mode of Use—Summer
Styles, 2014
All adults (n¼4,269)

Adults with past month marijuana use (n¼266)

Past month marijuana use,
Wt % (95% CI)

Joints,
Wt % (95% CI)

Bowl or pipe,a
Wt % (95% CI)

Bong, waterpipe, hookah,a
Wt % (95% CI)

8.9 (7.5, 10.6)

53.0 (43.8, 62.0)

50.4 (41.2, 59.5)

19.8 (14.0, 27.4)

5.7 (4.5, 7.1)

43.7 (32.8, 55.3)

48.2 (37.0, 59.6)

24.5 (15.5, 36.4)

18–24

13.6 (9.8, 18.5)

45.1 (29.4, 61.9)

51.3 (34.7, 67.6)

29.7 (17.0, 46.6)

25–34

11.0 (8.2, 14.6)

38.7 (24.8, 54.7)

44.5 (30.5, 59.4)

18.8 (9.8, 32.8)

35–49

5.3 (3.8, 7.5)

47.1 (30.5, 64.3)

56.7 (38.5, 58.9)

19.8 (9.3, 37.4)

Z50

5.1 (4.2, 6.1)

61.2 (51.2, 70.2)

49.0 (39.1, 58.9)

19.4 (12.6, 28.6)

White, NH

6.3 (5.3, 7.4)

48.1 (39.7, 56.7)

65.0 (56.7, 72.5)

25.6 (18.8, 33.9)

Black, NH

8.6 (5.8, 12.4)

66.1 (45.3, 82.1)

23.8 (11.4, 42.9)

—b

Hispanic

11.4 (8.1, 15.8)

47.0 (30.0, 64.6)

29.0 (15.8, 47.0)

—b

Other, NH

5.2 (2.9, 9.3)

27.7 (10.2, 56.5)

39.3 (17.0, 67.2)

41.8 (17.0, 71.5)

13.0 (9.1, 18.4)

48.9 (30.7, 67.4)

49.1 (30.9, 67.5)

22.1 (10.2, 41.4)

High school

7.5 (5.9, 9.5)

46.1 (34.0, 58.7)

48.6 (36.4, 61.0)

29.3 (19.3, 41.7)

4High school

5.8 (4.9, 7.0)

51.4 (42.4, 60.4)

50.3 (41.2, 59.3)

16.6 (11.0, 24.3)

Northeast

6.4 (4.5, 9.0)

53.5 (35.7, 70.4)

55.8 (37.9, 72.4)

21.7 (9.9, 41.1)

Midwest

6.8 (5.0, 9.1)

56.8 (40.9, 71.5)

58.5 (42.8, 72.5)

24.0 (12.8, 40.3)

South

6.3 (4.9, 8.1)

50.8 (38.3, 63.3)

47.3 (35.1, 59.9)

18.1 (10.1, 30.3)

West

9.8 (7.6, 12.4)

40.6 (28.7, 53.7)

42.8 (31.0, 55.5)

24.0 (15.4, 35.4)

Sex

a

Male
Female
Age, years

Race/ethnicity

Education
oHigh school

Region

a

Categories are not mutually exclusive.
Estimates suppressed because of unreliability (relative SE440%).
NH, non-Hispanic; Wt %, weighted percent.

b

aged Z50 years reported ever use of joints than younger
groups; a lower percentage reported ever use of bowls or
pipes, or blunts. By race/ethnicity, a higher percentage of
non-Hispanic whites reported ever use of joints (versus
Hispanics); ever use of bongs, water pipes, or hookah
(versus blacks); and ever use of bowls or pipes (versus all
other racial/ethnic groups). A higher percentage of nonHispanic blacks reported ever use of blunts than nonHispanic whites. By education, a lower percentage of
those with less than a high school degree reported ever
use of joints than those with more education, and a
higher percentage reported ever use of blunts compared
with adults with more education. By region, use of joints
was lower in the West than the Northeast or Midwest,

and ever use of marijuana edibles or drinks was higher in
the West than the Midwest or South (Table 3).
In multivariable analyses among ever users, being o50
years old (versus Z50 years) was associated with a
reduced odds of ever joint use, and being from the West
(versus Northeast) was associated with lower odds of ever
joint use. Being male and being o50 years old (versus
Z50 years) were associated with increased odds of bowl
or pipe use; all race/ethnicities had lower odds of ever
bowl/pipe use than non-Hispanic whites. Being aged
25–34 years or 35–49 years (versus Z50 years) was
associated with increased ever bong/water pipe/hookah
use; being non-Hispanic black or Hispanic (versus white)
was associated with lower odds of ever bong, water pipe,
www.ajpmonline.org
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Figure 1. Medicinal versus recreational current marijuana
use, among adults aged 18 years and older—Summer
Styles, 2014.

or hookah use. Being multiracial or of other nonHispanic race/ethnicity was associated with lower odds
of ever eating or drinking marijuana. Being aged 18–24
years, 25–34 years, or 35–49 years (versus Z50 years);
being non-Hispanic black (versus non-Hispanic white);
and having a high school education or less (versus more
education) were associated with higher odds of past
month blunt use.

Discussion
In this study, 89.5% of current adult marijuana users used
marijuana in part or entirely for recreational reasons, and
46.6% used marijuana in part or entirely for medicinal
purposes, with 10.5% of adults using solely for medicinal
purposes. Combusted modes of marijuana use, including
joints, bowls or pipes, and hookah or water pipes were
the most prevalent among both ever and current users,
with more than 90% of current users reporting combusted use. Because state-based policies may inﬂuence
use patterns, and because the health beneﬁts and harms
of marijuana use are uncertain, continued surveillance of
mode of use and reasons for use is warranted.
The ﬁnding that smoked forms of marijuana are the
most prevalent is concerning given that marijuana smoke
contains bronchial irritants and carcinogens similar to
those found in tobacco smoke25–27 and is associated with
adverse respiratory effects like airway inﬂammation and
pulmonary infection.28,29 Additionally, smoking from
devices with water ﬁlters, like bongs and hookahs, causes
similar tar exposure to combusted marijuana without
water ﬁlters (e.g., joints and bowls or pipes) and does not
substantially reduce marijuana smoke risks.30 The relative harm of other forms of non-combusted marijuana
are not well established either.18 Concern is growing
about the potential for overdose and acute psychotic
episodes associated with edible use; experiences in
January 2016
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Colorado led to efforts to ban edible marijuana sales
in October 2014.32 More research on the health risks of
both smoked and non-smoked forms of marijuana is
important.
Mode of marijuana administration differed by sociodemographics, particularly by age and race/ethnicity. For
example, a higher proportion of adults aged Z50 years
reported ever use of joints than younger age groups,
whereas adults aged 18–34 years reported greater use of
blunts. Ever use of blunts was also higher among blacks,
whereas whites were more likely to report ever use of
joints, bongs, water pipes, hookahs, bowls, and pipes than
other race/ethnicities. These ﬁndings align with previous
research suggesting blunt use popularity among younger
individuals and racial/ethnic minorities,33–35 and ﬁndings from Australia about changes in mode of use by
cohorts.36 Although individuals may believe that smoking blunts is less harmful than smoking cigarettes
because it is more “natural” or less addictive,37 blunts
may expose users to additional tobacco-related risks from
the cigar wrapper, in addition to the risks of marijuana
use.2,10,38
Findings that medicinal and recreational marijuana use
overlap substantially and that only a small percentage of
people report medicinal-only marijuana use are important,
given that nearly half of U.S. states have medicinal
marijuana laws.4,6 As of 2014, both Washington and
Colorado had separate medicinal and recreational marijuana marketplaces39,40; to date, medical marijuana dispensaries in states with recreational legalization have not
been licensed or regulated like recreational marketplaces.
Research on the frequency with which dual medicinal/
recreational users consume marijuana for medicinal reasons; ways that marijuana users conceptualize and report
medicinal use; speciﬁc medical reasons for use; whether
they purchase recreational marijuana at state-sanctioned
recreational outlets, through medical dispensaries, or in
other ways; and whether they purchase different products
for medicinal versus recreational use is important to inform
policy making.
The public health impact of state policies legalizing
marijuana remains unclear. Policies may have contributed to the increasing perception that marijuana use is
harmless.41 These perceptions, coupled with increased
availability, could result in increased youth or young
adult initiation. Having similar surveillance questions
across states could facilitate research on the impacts of
various marijuana legalization policies at a state level.
Policies legalizing marijuana could also result in new
marijuana products as the market expands,5 leading to
potential changes in modes of use. Changes in mode of
and reason for use could have harmful or beneﬁcial
effects on individual- and population-level health, but we
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Table 3. Prevalence of Ever Marijuana Use, by Mode of Use and Demographics, Among Adults Aged 18 and Older—Summer Styles, 2014
Adults who ever used marijuana
(n¼1,548)

All adults (n¼4,269)
Ever marijuana use
Wt % (95% CI)

Jointsa
Wt % (95% CI)

Bong, waterpipe,
hookaha
Wt % (95% CI)

Bowl or pipea
Wt % (95% CI)

Edible or drinka
Wt % (95% CI)

Blunta
Wt % (95% CI)

Vaporizer or other
electronic devicea
Wt % (95% CI)

Male

39.8 (37.3, 42.3)

90.3 (87.3, 92.6)

50.6 (46.6, 54.5)

50.1 (46.1, 54.0)

30.4 (27.0, 34.1)

58.1 (51.6, 64.4)

11.5 (9.2, 14.2)

Female

29.5 (27.3, 31.8)

86.8 (82.8, 90.0)

47.5 (43.0, 52.0)

44.3 (39.9, 48.8)

29.0 (25.1, 33.3)

41.9 (35.6, 48.4)

7.8 (5.6, 10.9)

18–24

30.5 (24.9, 36.7)

70.0 (58.1, 79.6)

45.0 (34.0, 56.5)

54.7 (43.1, 65.9)

30.0 (20.8, 41.2)

37.4 (37.2, 48.9)

19.3 (12.2, 29.0)

25–34

38.0 (33.2, 43.0)

82.2 (75.0, 87.7)

57.1 (48.8, 65.0)

55.2 (47.0, 63.2)

32.5 (25.5, 40.4)

44.7 (36.8, 52.8)

16.3 (11.5, 22.7)

35–49

32.6 (29.2, 36.1)

87.5 (82.1, 91.4)

54.9 (48.6, 61.1)

51.3 (45.1, 57.6)

28.2 (22.9, 34.3)

27.6 (22.4, 33.5)

8.8 (5.7, 13.3)

Z50

35.0 (33.0, 37.1)

95.9 (93.8, 97.2)

44.9 (41.4, 48.5)

41.5 (38.0, 45.0)

29.3 (26.2, 32.7)

13.2 (10.8, 16.1)

5.7 (4.2, 7.7)

White, NH

34.5 (32.8, 36.2)

91.5 (89.0, 93.5)

54.3 (51.0, 57.6)

55.1 (51.7, 58.4)

31.9 (28.9, 35.0)

21.3 (18.5, 24.3)

10.0 (8.1, 12.2)

Black, NH

36.1 (31.0, 41.5)

89.8 (82.7, 94.2)

29.0 (21.5, 38.0)

27.1 (20.1, 35.5)

22.0 (15.6, 30.0)

37.3 (28.9, 46.5)

4.8 (2.1, 10.5)

Hispanic

38.9 (33.7, 44.4)

79.5 (70.9, 86.1)

45.1 (36.5, 54.0)

38.9 (30.6, 47.8)

30.6 (23.0, 39.5)

31.3 (23.5, 40.2)

13.1 (8.0, 20.7)

Other, NH

22.6 (16.9, 29.7)

79.6 (63.3, 89.9)

44.3 (29.9, 59.8)

25.5 (15.8, 38.4)

18.1 (10.1, 30.1)

19.1 (10.9, 31.2)

9.6 (4.3, 19.9)

oHigh school

33.7 (28.0, 40.0)

76.3 (65.1, 84.7)

44.1 (33.7, 55.0)

41.3 (31.0, 52.4)

22.2 (14.4, 32.6)

35.5 (25.8, 46.7)

9.7 (4.7, 18.9)

High school

32.4 (29.4, 35.4)

92.9 (88.9, 95.5)

48.1 (42.6, 53.7)

48.7 (43.2, 54.3)

27.4 (22.7, 32.7)

28.0 (23.0, 33.5)

7.7 (5.4, 11.1)

4High school

35.7 (33.6, 37.9)

89.3 (86.5, 91.6)

50.8 (47.2, 54.3)

48.2 (44.7, 51.8)

32.5 (29.2, 35.9)

21.1 (18.2, 24.3)

10.9 (8.7, 13.5)

Northeast

33.4 (29.5, 37.5)

93.0 (87.2, 96.3)

50.4 (43.1, 57.7)

51.4 (44.0, 58.6)

31.4 (25.0, 38.7)

27.5 (21.1, 34.9)

11.2 (7.6, 16.3)

Midwest

38.0 (34.6, 41.5)

90.8 (86.1, 94.0)

43.9 (38.3, 49.6)

51.2 (45.4, 57.0)

25.1 (20.6, 30.1)

21.7 (17.1, 27.1)

6.6 (4.3, 10.1)

South

31.3 (28.7, 34.1)

90.5 (86.6, 93.3)

46.2 (41.2, 51.4)

42.0 (37.1, 47.2)

25.9 (21.7, 30.6)

27.8 (23.2, 32.9)

7.0 (4.8, 10.3)

West

37.1 (33.5, 40.8)

81.3 (75.1, 86.3)

57.3 (51.2, 63.3)

48.7 (42.7, 54.7)

38.4 (32.7, 44.3)

21.7 (17.0, 27.3)

15.8 (11.6, 21.0)

Sex

Age, years

Education

Region
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a

Categories are not mutually exclusive.
NH, non-Hispanic; Wt %, weighted percent.
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know little about these potential outcomes. Monitoring
mode of use and historic use patterns could help facilitate
long-term studies correlating marijuana use patterns
with morbidity and mortality, as has been done for
tobacco use.42,43 Additionally, research and surveillance
of emerging marijuana products, such as butane hash oil
dabbing and use of electronic vapor products, are also
needed.

Limitations
This is the ﬁrst nationally representative assessment of
mode of and reasons for marijuana use among adults.
However, this study is subject to limitations. First,
though Styles draws from an existing panel with a
nationally representative sample, it does not recruit using
population-based probability samples, which may limit
generalizability. Although past-month marijuana use was
similar to other national surveys, ever use was lower,3
possibly because a speciﬁc question about ever use was
not asked. Instead, responses to the mode of use question
were used (i.e., people who did not select any mode of use
were considered never users). Individuals who had used
marijuana a long time ago may not have recalled which
mode they used, resulting in lack of a response and thus
lower ever use prevalence. This difference may also be
due to differences in sampling or survey administration.
Nevertheless, Styles data are generally consistent with
other national household surveys.44 Second, small sample
sizes for certain subpopulations resulted in wide conﬁdence intervals and, in some cases, less precise estimates
that could not be presented or had to be combined.
Because of limited sample size, state-level estimates were
not available, and estimates of mutually exclusive categories of use were unreliable. Third, survey questions are
new and may require further reﬁnement and standardization with formal cognitive testing before being
used in other surveys. Questions were modiﬁed from
existing ﬁelded questions; however, some answer choices
may not have fully captured the mode of use (e.g., baked
in food may not have captured the complete spectrum of
edible products). Additionally, even though it comprised
o5% of current use, the “other” category did not allow
participants to specify other modes of use; these modes
may have included spliffs (marijuana joints that include
tobacco), inhalation through gas masks, dabbing, oral pill
formulations, or other new or emerging modes. Finally,
these data may be subject to reporting bias, as marijuana
is still an illicit substance in many states and federally.

Conclusions
This study ﬁnds that combusted marijuana use is the
most prevalent mode of use, that mode of ever use of
January 2016

7

marijuana varies by sociodemographic characteristics,
and that only 10% of all marijuana users report using it
solely for medicinal purposes. Changing state policies
related to marijuana use may lead to changes in the mode
of use or reason for use, which could impact individualand population-level health. Ongoing and improved
surveillance systems that collect more-detailed information about patterns of marijuana use, including mode of
and reasons for use, are important for enhancing understanding of the health consequences of marijuana use
and for public health planning.

The ﬁndings and conclusions in this report are those of the authors
and do not necessarily represent the ofﬁcial position of CDC.
No ﬁnancial disclosures were reported by the authors of
this paper.
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