
Akram Ahamed
Kimberly C. Kullmann, MPH
Rosemary Frasso, PhD, CPH
Jennifer N. Goldstein, MD, MSc

Author Affiliations: College of Engineering, University of Delaware, Newark,
Delaware (Ahamed); Cooper Medical School of Rowan University, Camden,
New Jersey (Kullmann); Jefferson College of Population Health, Philadelphia,
Pennsylvania (Frasso); The Value Institute, ChristianaCare, Newark, Delaware
(Goldstein); Department of Medicine, ChristianaCare, Newark, Delaware
(Goldstein).

Corresponding Author: Jennifer N. Goldstein, MD, MSc, ChristianaCare,
4755 Ogletown Stanton Rd, Ammon Education Center, Ste 2E70,
Newark, DE 19718 (jgoldstein@christianacare.org).

Accepted for Publication: December 28, 2019.

Published Online: February 17, 2020. doi:10.1001/jamainternmed.2019.7514

Author Contributions: Dr Goldstein had full access to all of the data in the
study and takes responsibility for the integrity of the data and the
accuracy of the data analysis.
Study concept and design: Kullmann, Frasso, Goldstein.
Acquisition, analysis, or interpretation of data: All authors.
Drafting of the manuscript: All authors.
Critical revision of the manuscript for important intellectual content:
Ahamed, Frasso, Goldstein.
Statistical analysis: All authors.
Administrative, technical, or material support: Ahamed, Frasso, Goldstein.
Study supervision: Frasso, Goldstein.

Conflict of Interest Disclosures: None reported.

Funding/Support: Mr Ahamed and Dr Goldstein were funded in part by the
Delaware IDeA Network of Biomedical Research Excellence program, with a
grant from the National Institute of General Medical Sciences
(8 P20 GM103446-16) from the National Institutes of Health.

Role of the Funder/Sponsor: The Delaware IDeA Network of Biomedical
Research Excellence and the National Institutes of Health had no role in the
design and conduct of the study; collection, management, analysis, and
interpretation of the data; preparation, review, or approval of the manuscript;
and decision to submit the manuscript for publication.

Additional Contributions: We thank Julianne LaRosa, MPH, Jefferson College
of Population Health, for her support with thematic analysis of qualitative data.
She did not receive any compensation.

1. Gilmore C. Rising insulin prices push woman to buy medicine on Craigslist.
NBC DFW. https://www.nbcdfw.com/news/health/Rising-Insulin-Prices-
Compel-Woman-to-Buy-Medicine-on-Craigslist-490807341.html.
Accessed January 7, 2020.

2. United States Congress. H.R. 3298 (82nd): An Act to Amend Section 503(b)
of the Federal Food, Drug, and Cosmetic Act. United States of America; 1951.
https://www.govtrack.us/congress/bills/82/hr3298/text.
Accessed January 7, 2020.

3. Craigslist.com. Prohibited. https://www.craigslist.org/about/prohibited.
Accessed January 7, 2020.

4. United States Postal Service. Publication 52- Hazardous, Restricted and
Perishable Mail. USPS.com. https://pe.usps.com/text/pub52/pub52c4_019.htm.
Accessed January 7, 2020.

5. Guest G, MacQueen KM, Namey EE. Applied Thematic Analysis. Thousand Oaks,
California: SAGE Publications; 2012. doi:10.4135/9781483384436

6. Office USGP. U.S.C. Title 21- Food and Drugs. United States Code, 2011
Edition. https://www.govinfo.gov/content/pkg/USCODE-2011-title21/html/
USCODE-2011-title21-chap13-subchapI-partD.htm. Accessed January 7, 2020.

Trends in Cannabis Use Among Older Adults
in the United States, 2015-2018
With the legalization of cannabis in many states for medical and/
or recreational purposes, there is increasing interest in using can-
nabis to treat a variety of long-term health conditions and symp-
toms common among older adults. The use of cannabis in the

past year by adults 65 years and older in the United States in-
creased sharply from 0.4% in 2006 and 2007 to 2.9% in 2015 and
2016.1,2 This study examines the most recent national trends in
cannabis use to determine whether cannabis use has continued
to increase among older adults and to further examine trends in
use among subgroups of older adults.

Methods | We performed secondary analysis of adults 65 years
and older from the most recent 4 cohorts (2015-2018) of the
National Survey on Drug Use and Health, a cross-sectional na-
tionally representative survey of noninstitutionalized indi-
viduals in the United States.3 We estimated the prevalence of
past-year cannabis use across cohorts and estimated preva-
lence stratified by each level of sex, race/ethnicity, educa-
tional attainment, household income, marital status, chronic
disease, tobacco and alcohol use, mental health treatment, and
all-cause emergency department use. Cannabis use was as-
certained by asking about marijuana, hashish, pot, grass, and
hash oil use either smoked or ingested.3 We calculated the ab-
solute and relative change in prevalence between 2015 and
2018. Using logistic regression, we estimated whether there was
a log-linear association between cannabis use and time, and
interactions were examined to determine changes across sub-
groups. Statistical significance was defined as a 2-sided P value
less than .05. We used sample weights (provided by National
Survey on Drug Use and Health) to account for the complex
survey design, selection probability, nonresponse, and
population distribution. This secondary analysis was exempt
from review by the New York University’s institutional re-
view board. Analyses were conducted using Stata/SE version
13 (StataCorp).

Results | Of 14 896 respondents 65 years and older, 55.2% were
men and 77.1% were white. The prevalence of past-year can-
nabis use among adults 65 years and older increased signifi-
cantly from 2.4% to 4.2% (P = .001), a 75% relative increase
(Figure). The Table presents prevalence trends stratified by par-
ticipant characteristics. There were significant increases among
women, individuals of white and nonwhite races/ethnicities,

Figure. Trend in Prevalence of Past-Year Cannabis Use Among Adults
65 Years and Older in the United States, 2015 to 2018
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individuals with a college education, individuals with in-
comes of $20 000 to $49 000 and $75 000 or greater, and mar-
ried individuals. In terms of chronic disease, among adults with
diabetes, there was a 180% relative increase (1.0% [95% CI, 0.5-
2.1] in 2015 vs 2.8% [95% CI, 1.7-4.7] in 2018; P = .02) in can-
nabis use. Individuals reporting 1 or less chronic diseases had
a significant relative increase in cannabis use of 95.8% (2.4%
[95% CI, 1.8-3.2] in 2015 vs 4.7% [95% CI, 3.6-6.2] in 2018;
P < .001). Those who received mental health treatment also had
a significant increase in cannabis use (2.8% [95% CI, 1.3-5.9]
in 2015 vs 7.2% [95% CI, 4.8-10.5] in 2018; 157.1% relative in-
crease; P = .02) as well as those reporting past-year alcohol use

(2.9% [95% CI, 2.2-4.0] in 2015 vs 6.3% [95% CI, 5.0-8.0] in
2018; 117.2% relative increase; P < .001).

Discussion | The use of cannabis continues to increase among
older adults nationally. We determined that a number of key
subgroups experienced marked increases in cannabis use,
including women, racial/ethnic minorities, those with
higher family incomes, and those with mental health prob-
lems. While we also found an increase in cannabis use
among older people with diabetes, in general, it appears
that the increase in cannabis use is driven largely by those
who do not have multiple chronic medical conditions.

Table. Trends in Prevalence of Past-Year Cannabis Use by Sociodemographic, Chronic Disease, Health Care Use, and Substance Use Characteristics
Among Adults 65 Years and Older in the United States, 2015-2018a

Characteristic

Weighted % (95% CI)
% Change From 2015
to 2018 Linear

Trend
P Value2015 2016 2017 2018

Absolute
Change

Relative
Change

Overall past-year cannabis use 2.4 (1.8-3.2) 3.3 (2.5-4.2) 3.7 (3.1-4.4) 4.2 (3.4-5.1) 1.8 75.0 .001

Sex

Male 3.6 (2.4-5.3) 5.1 (3.8-6.9) 4.6 (3.5-5.9) 5.7 (4.6-7.1) 2.1 58.3 .05

Female 1.5 (1.0-2.2) 1.8 (1.1-2.7) 3.0 (2.3-4.0) 2.9 (2.1-4.1) 1.4 93.3 .01

Race/ethnicity

Non-Hispanic white 2.8 (2.1-3.8) 3.1 (2.3-4.1) 3.5 (2.9-4.3) 4.0 (3.2-4.9) 1.2 42.9 .02

All other races/ethnicitiesb 1.1 (0.6-2.0) 3.8 (2.4-6.2) 4.2 (2.8-6.2) 4.8 (3.0-7.9) 3.7 336.4 .01

Education

High school or less 2.3 (1.4-3.7) 2.6 (1.7-3.9) 2.1 (1.5-3.0) 2.7 (1.9-3.8) 0.4 17.4 .71

Some college 2.1 (1.1-4.1) 3.7 (2.5-5.3) 5.0 (3.5-6.9) 4.0 (2.9-5.5) 1.9 90.5 .02

College or more 2.9 (1.8-4.7) 3.8 (2.6-5.6) 4.7 (3.2-6.9) 6.2 (4.3-8.8) 3.3 113.8 .01

Total family income, $

<20 000 3.7 (2.0-6.6) 4.6 (2.7-7.6) 4.8 (3.2-7.0) 4.3 (2.8-6.5) 0.6 16.2 .67

20 000-49 999 1.3 (0.9-2.0) 3.5 (2.4-5.1) 3.3 (2.4-4.6) 3.1 (2.1-4.6) 1.8 138.5 .02

50 000-74 999 3.6 (1.9-7.0) 3.3 (2.0-5.3) 1.7 (0.9-3.3) 3.7 (2.4-5.8) 0.1 2.8 .75

≥75 000 2.4 (1.5-4.1) 2.1 (1.1-3.8) 4.8 (3.2-7.0) 5.5 (3.7-8.0) 3.1 129.2 .003

Marital status

Married 2.1 (1.4-3.2) 2.3 (1.6-3.2) 3.1 (2.3-4.1) 4.2 (3.1-5.6) 2.1 100.0 .004

Unmarried 2.9 (2.0-4.2) 4.7 (3.3-6.6) 4.6 (3.6-6.0) 4.2 (3.1-5.6) 1.3 44.8 .15

Chronic disease

Heart disease 2.2 (1.2-4.2) 2.9 (1.7-4.8) 2.5 (1.5-4.2) 4.6 (3.4-6.1) 2.4 109.1 .06

Diabetes 1.0 (0.5-2.1) 2.2 (1.4-3.7) 2.1 (1.2-3.6) 2.8 (1.7-4.7) 1.8 180.0 .02

Hypertension 2.1 (1.3-3.4) 3.0 (2.0-4.4) 3.3 (2.5-4.5) 3.6 (2.4-5.4) 1.5 71.4 .08

Cancer 3.3 (1.6-6.6) 3.2 (1.8-5.5) 3.4 (2.1-5.5) 4.4 (3.0-6.2) 1.1 33.3 .49

Chronic diseasesc

≥2 2.4 (1.4-4.2) 3.0 (2.1-4.5) 2.7 (1.8-4.0) 3.1 (2.1-4.7) 0.7 29.2 .54

<2 2.4 (1.8-3.2) 3.4 (2.6-4.5) 4.2 (3.5-5.0) 4.7 (3.6-6.2) 2.3 95.8 <.001

Mental health treatment in the past year 2.8 (1.3-5.9) 8.7 (5.9-12.6) 9.0 (5.6-14.1) 7.2 (4.8-10.5) 4.4 157.1 .02

Substance use in the past year

Tobacco use 5.9 (3.8-9.1) 10.3 (7.2-14.6) 9.0 (6.1-13.1) 10.2 (7.6-13.8) 4.3 72.9 .13

Alcohol use 2.9 (2.2-4.0) 4.8 (3.7-6.1) 5.7 (4.7-7.0) 6.3 (5.0-8.0) 3.4 117.2 <.001

All-cause emergency department use
in the past year

2.8 (1.6-4.7) 2.5 (1.5-4.3) 4.0 (2.9-5.5) 4.7 (3.4-6.4) 1.9 67.9 .05

a Data from the 2015-2018 US National Survey on Drug Use and Health among
respondents 65 years and older (n = 14 896).

b Owing to response sizes less than 10 in 2015 for certain races/ethnicities,
black, Hispanic, and other nonwhite races were combined into 1 category.

c Chronic conditions include asthma, chronic obstructive pulmonary disease,
cirrhosis, diabetes, heart disease, hepatitis, HIV/AIDS, hypertension, cancer,
and kidney disease.
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We also detected an increase in cannabis use among older
adults who use alcohol. The risk associated with co-use is higher
than the risk of using either alone, and a 2019 study of trends in
alcohol and cannabis co-use following legalization in Washing-
ton state4 found significant increases in simultaneous cannabis
and alcohol use among adults 50 years and older. Future research
is needed to monitor and educate older patients regarding co-use
to minimize potential harms.

Limitations of this study include possible limited recall
and social desirability bias. While more older adults use
cannabis, the current clinical evidence to support its use in
this population is limited.5 Older adults are especially vul-
nerable to potential adverse effects from cannabis,6 and
with their increase in cannabis use, there is an urgent need
to better understand both the benefits and risks of cannabis
use in this population.

Benjamin H. Han, MD, MPH
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COMMENT & RESPONSE

Effective Radiation Doses
for Lung Cancer Screening Scans
To the Editor In response to the recently published Original In-
vestigation by Demb and colleagues1 regarding computed to-
mography (CT) radiation doses for lung cancer screening scans,
I have concerns about the statements made about effective
doses. The National Lung Screening Trial reported an average
radiation effective dose of 1.5 mSv for CT scans performed in
the trial.2 Demb and colleagues state that “[the American Col-
lege of Radiology] recommends that [lung cancer screening]
scans have…an effective dose of 1 mSv or lower.”1(p1651) This
dose is 33% less than the dose in the National Lung Screening
Trial, which validated this screening test. However, the per-
tinent American College of Radiology–Society of Thoracic Ra-
diology practice parameter does not mention a 1 mSv effec-
tive dose goal.3 The practice parameter notes a CT dose index
(CTDIvol) target of 3 mGy, which only applies to a standard-
sized patient (defined as a height of 170 cm and a weight of 70
kg). The American Association of Physicists in Medicine
(AAPM) mentions effective doses and the value of 1 mSv but
does not recommend an effective dose of 1 mSv as a patient,
laboratory, or population target.4 The 1 mSv figure cited by
AAPM is not a recommendation for lung cancer screening, but
rather a descriptive measure obtained by simply converting a
CTDIvol of 3 mGy into the equivalent effective dose for an ide-
alized standard-sized patient.

In their study,1 Demb and colleagues do not provide data
on the weight of patients studied. From National Center for
Health statistics,5 it is known that 39.8% of US adults are obese
and another 31.8% are overweight (these percentages may be
higher in older smokers). For most older smokers, a CTDIvol
greater than 3 mGy would be acceptable to obtain adequate im-
age quality. Finally, there is no mention of a 1 mSv effective
dose goal in the Centers for Medicare & Medicaid Services de-
cision memo about low-dose CT scans for lung cancer
screening4 or in any other Centers for Medicare & Medicaid
Services document.

Although Demb and colleagues state that 65% of the 72 in-
stitutions studied had a median effective dose above Ameri-
can College of Radiology guidelines, based on my understand-
ing of the relevant guidelines regarding low-dose CT
performance and the AAPM’s point regarding patient weight,
this finding is incorrect.

Adam Bernheim, MD

Author Affiliation: Department of Diagnostic, Molecular and Interventional
Radiology, Icahn School of Medicine at Mount Sinai, New York, New York.
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