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Original Research Article

Introduction

Marijuana use in older persons is growing at a rate that 
outpaces younger age groups (Lloyd & Striley, 2018; 
Salas-Wright et al., 2017; Substance Abuse and Mental 
Health Services Administration, 2013). The 2016 
National Survey on Drug Use and Health estimated a 
prevalence of marijuana use within the past year of 9.0% 
among adults aged 50%-64% and 2.9% among adults 
aged ≥65 years; however, this survey does not distin-
guish between medical or recreational marijuana use 
(Han & Palamar, 2018). Clinically, medical marijuana 
has been studied for treatment of chronic pain, chemo-
therapy-induced nausea and vomiting, Alzheimer’s dis-
ease, anxiety, Parkinson’s disease, post-traumatic stress 
disorder, and epilepsy (Lim, See, & Lee, 2017; Park & 
Wu, 2017; Whiting et al., 2015). It is also known that 
some older persons use marijuana for nonmedical or 
illicit purposes, though only a minority meet criteria for 
a marijuana-use disorder (Wu and Blazer, 2011). As 
older persons age, they frequently develop multiple 

medical conditions and may also experience strains and 
stresses related to aging such as being a caregiver for 
another person. In this context, we and others hypothe-
size that older persons may engage in marijuana use for 
both medical and recreational reasons (Black & Joseph, 
2014). However, no studies have evaluated patterns of 
use in jurisdictions where medical marijuana and legal-
ized recreational marijuana are both available.

843707 GGMXXX10.1177/2333721419843707Gerontology and Geriatric MedicineLum et al.
research-article20192019

1Eastern Colorado VA Geriatric Research Education and Clinical 
Center, Aurora, CO, USA
2University of Colorado School of Medicine, Aurora, CO, USA
3University of Iowa, Iowa City, IA, USA
4University of Illinois at Urbana–Champaign, Urbana-Champaign, IL, USA
5Gerontology Center University of Colorado Colorado Springs, 
Colorado Springs, CO, USA

Corresponding Author:
Hillary D. Lum, Eastern Colorado VA Geriatric Research Education 
and Clinical Center, 12631 E. 17th Ave., Mail Stop B179, Aurora, 
CO 80045, USA. 
Email: Hillary.Lum@ucdenver.edu

Patterns of Marijuana Use and Health 
Impact: A Survey Among Older 
Coloradans

Hillary D. Lum, MD, PhD1,2, Kanika Arora, PhD3,  
J. Alton Croker, MA3, Sara H. Qualls, PhD5,  
Melissa Schuchman, MA5, Julie Bobitt, PhD4,  
Gary Milavetz, PharmD3, and Brian Kaskie, PhD3

Abstract
Access to recreational and medical marijuana is common in the United States, particularly in states with legalized use. 
Here, we describe patterns of recreational and medical marijuana use and self-reported health among older persons 
using a geographically sampled survey in Colorado. The in-person or online survey was offered to community-
dwelling older persons aged above 60 years. We assessed past-year marijuana use including recreational, medical, 
or both; methods of use; marijuana source; reasons for use; sociodemographic and health factors; and self-reported 
health. Of 274 respondents (mean age = 72.5 years, 65% women), 45% reported past-year marijuana use. Of 
these, 54% reported using marijuana both medically and recreationally. Using more than one marijuana method or 
preparation was common. Reasons for use included arthritis, chronic back pain, anxiety, and depression. Past-year 
marijuana users reported improved overall health, quality of life, day-to-day functioning, and improvement in pain. 
Odds of past-year marijuana use decreased with each additional year of age. The odds were lower among women 
and those with higher self-reported health status; odds of use were higher with past-year opioid use. Older persons 
with access to recreational and medical marijuana described concurrent use of medical and recreational marijuana, 
use of multiple preparations, and overall positive health impacts.
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An integrative theoretical foundation is essential for 
understanding how older persons may choose to use mar-
ijuana, whether for medical or recreational purposes. 
This case builds on clinical psychology theories that 
frame health beliefs and behaviors, cognitive processing, 
social and environmental influences, and self-manage-
ment and determination. Specifically, Becker’s Health 
Belief Model describes the role of individual perceptions 
of risk, danger, cost-benefit, and social cues in shaping 
opinions and cannabis use behaviors among older per-
sons (Becker, 1974; Janz & Becker, 1984). Bandura’s 
Social Cognition and Learning Theory emphasizes the 
importance of reciprocal dynamism between the indi-
vidual, their behaviors, and the environmental factors to 
affect the individual’s attitudes and behaviors (Bandura, 
1977, 1986). From Ajzen and Fishbein, the Theories of 
Reasoned Action and Planned Behavior inform the 
understanding of marijuana use decision making of older 
persons, as well as the clinical recommendation behav-
iors of practicing physicians (Ajzen, 1985; Ajzen & 
Fishbein, 1980; Fishbein & Ajzen, 1975).

In 2012, Colorado became one of two U.S. states to 
legalize retail sales of recreational marijuana to individ-
uals of age 21 and older. Recreational sales started in 
January 2014. The Colorado Department of Public 
Health and Environment Medical Marijuana Registry 
data showed that older persons constituted 21% of regis-
tered individuals (Colorado Department of Public 
Health & Environment, 2018b). However, this medical 
marijuana registry does not include individuals who use 
marijuana for recreational purposes. Thus, practicing 
clinicians do not have accurate data on the prevalence of 
marijuana use among older persons that is inclusive of 
both medical and recreational sources. In addition, prac-
ticing clinicians do not have studies to inform how peo-
ple are using marijuana, where they are obtaining it 
from, why they are using it, or potential positive or neg-
atives effects of marijuana use. Therefore, this study 
aims to describe the patterns of marijuana use during 
later life for those who have access to recreational and 
medical sources of marijuana. The study also assesses 
predictors and health impact of marijuana use in the past 
year among older persons. The results of this work 
aligns with Priority 3 of the World Health Organization’s 
(2017) “Global Strategy and Action Plan on Ageing and 
Health” which details the importance of gathering data 
about older persons and their health patterns and needs 
in strategic Objective 5.

Method

Design

This is a state-wide, cross-sectional survey to describe 
patterns of use, reasons for use, and impact on health 
outcomes associated with past-year marijuana use 
among older Coloradans aged 60 and above. Given the 
research focus on understanding an older person’s 

experiences related to marijuana use, a cross-sectional 
design was chosen because it prioritizes surveying a 
larger and more diverse group of participants rather 
than longitudinally surveying a smaller group multiple 
times. The study uses a purposive sampling design 
because the estimated prevalence of marijuana use 
within the past year among adults aged ≥65 is very low, 
estimated at less than 3% (Han & Palamar, 2018). 
Thus, a random sampling of older persons who use 
marijuana from a population-based sample would be 
prohibitively large. Participants could complete the 
survey on paper or online. Online versions collected 
data directly into an encrypted, secure database 
(Qualtrics, Seattle, WA and Provo, UT). Research staff 
entered data from paper versions. A second staff mem-
ber checked for data accuracy

Setting and Participants

A purposive sample of 274 older persons were recruited 
from June 2017 through November 2017 from local 
departments of health, senior centers, wellness and health 
clinics, state-registered cannabis clubs, and cannabis 
retail shops and dispensaries located in each of Colorado’s 
geographically defined 16 areas served by the Area 
Agencies on Aging (AAAs). This purposive sampling 
strategy enabled recruiting older persons based on their 
use of marijuana as well as other key characteristics 
including place of residence and access to medical can-
nabis clinics. In particular, by engaging program direc-
tors from senior centers and other aging program delivery 
sites (e.g., congregate dining sites) located within each of 
the 16 geographically defined AAA, we expected to 
recruit a sufficient number of older persons who have 
never used marijuana. By relying on program directors 
from health and wellness clinic as well as cannabis clubs 
located across these 16 regions, we expected to recruit a 
sufficient number of older persons who currently use 
marijuana for recreational or medical purposes. Inclusion 
criteria were English-speaking adults who were aged at 
least 60 years because anyone aged more than 60 can 
access AAA services. Individuals were encouraged to 
participate regardless of past history of marijuana use. 
Recruitment strategies included engaging leadership 
from AAAs and community programs, distribution of 
Institutional Review Board (IRB)-approved flyers in 
community settings, and some dispensaries contacted 
clients by telephone and posted flyers with the online 
link. Use of community-based strategies, including dis-
tribution online, prevents determination of a survey 
response rate. Supplemental Figure shows participation 
from 13 of 16 Colorado geographic AAA regions. Public 
agencies varied in their willingness to assist with recruit-
ment on what some perceived to be a controversial topic 
among their constituents. In addition, recruitment may 
have been limited because communities have local ordi-
nances that restrict marijuana sales.

https://journals.sagepub.com/doi/suppl/10.1177/2333721419843707
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Survey and Measures

Design of the survey instrument was grounded theoreti-
cally in the age-period-cohort paradigm discussed in pre-
vious studies (Kaskie, Ayyagari, Milavetz, Shane, & 
Arora, 2017). A multidisciplinary research team used the 
paradigm and the integration of clinical psychology theo-
ries as introduced to generate survey questions (Kaskie 
et al., 2017). The survey was piloted and revised based 
on input from four focus groups of older persons. The 
final instrument included 83 questions. The estimated 
time to complete was approximately 30 min. All respon-
dents answered questions on lifetime and past-year mari-
juana use, demographic characteristics, and health-related 
questions. The dependent variable is the response to the 
question, “In the past year, did you use marijuana?” 
Responses could be “medical purposes only,” “recre-
ational purposes only,” “both,” or “I did not use mari-
juana in the past year.” Those who reported any marijuana 
use in the past year completed additional sections on pat-
terns and methods of use (conditional sections depending 
on whether respondent indicated recreational or medical 
use). Potential sources of marijuana included the follow-
ing: retail marijuana store, medical marijuana dispensary, 
own grown, purchased from someone, or gift. Potential 
methods or preparations of use included the following: 
smoking, capsules, vaporizer, edible, cream, liquid tinc-
ture, or dabbing. Health-related items included self-
report of chronic conditions, use of benzodiazepines or 
opioids in the past year, individual questions about health 
outcomes (i.e., overall health and well-being, quality of 
life, day-to-day functioning, memory, falls/balance, driv-
ing, and accidents/injuries), and individual questions 
about health-care use (i.e., medical visits, emergency 
department visits, and hospitalization). Standardized rat-
ing of health was assessed through Patient-Reported 
Outcomes Measurement Information System (PROMIS) 
scores for global health, physical health, and mental 
health. PROMIS scores were calculated using the recom-
mended scoring method that calibrates each score to a 
U.S. national mean of 50 and standard deviation (SD) of 
10 (Hays, Bjorner, Revicki, Spritzer, & Cella, 2009). The 
PROMIS global physical health and global mental health 
had internal consistency reliability coefficients of 0.81 
and 0.86, respectively (Hays et al., 2009).

Statistical Analysis

Descriptive statistics included prevalence of past-year 
marijuana use by three types: recreation, medical, or 
both. Univariate analyses were conducted to describe 
the entire sample. Independent variables included age 
(in years); gender (male, female, and other); education 
(less than high school or high school graduate, some col-
lege, college graduate, and graduate degree); marital sta-
tus (partnered, divorced/separated, widowed, and never 
married); retirement status (not retired and retired); 
being the primary caregiver of someone older than 60 

years old in the past year; opioid use in the past year; 
benzodiazepine use in the past year; and PROMIS scores 
for global health, physical health, and mental health.

Among past-year marijuana users, patterns of access 
and methods of use were examined using frequency dis-
tributions. Respondents could indicate multiple prepara-
tions or sources. Among past-year marijuana users who 
indicated use for medical purposes, reasons for use (self-
reported diagnosis or condition) and health outcomes of 
marijuana use are described. The frequency of medical 
conditions indicated by the respondents for which they 
used medical marijuana and the proportion of individu-
als who felt that medical marijuana improved, wors-
ened, or led to no change are shown.

To determine group differences for continuous vari-
ables (age and PROMIS scores), we used independent 
sample t tests to compare sample means among respon-
dents who reported past-year marijuana use versus 
respondents who reported no past-year marijuana use. 
To determine group differences for discrete variables 
(gender, education, marital status, retirement status, 
caregiving status, opioid use, and benzodiazepine use), 
we used z tests to compare sample proportions among 
respondents who reported past-year marijuana use ver-
sus respondents who reported no past-year marijuana 
use. Both bivariate analyses were done only for those 
who responded to the question on past-year marijuana 
use. A binary logistic analysis model was used to exam-
ine correlates of past-year marijuana use. All indepen-
dent variables included in this analysis were presented 
to all survey respondents. Participants (14%) were 
excluded from the multivariate logistic analysis if data 
were missing. Given the relatively small sample size, 
only the PROMIS Global Health score (instead of men-
tal health or physical health) was used. Coefficients 
from this simple logit were converted to odds ratios for 
meaningful interpretation. A p value of 0.05 or less 
(two-sided) was considered statistically significant.

All analyses were done using Stata/IC, version 14, 
software. We used the CHERRIES and STROBE 
cross-sectional checklists to write this report 
(Eysenbach, 2004; von Elm, Egger, Pocock, Gotzsche, 
& Vandenbroucke, 2007).

Results

Sample Characteristics

A total of 274 individuals completed the survey. Table 1 
presents sociodemographic and health characteristics for 
the entire sample. Mean age was 72.5 years (SD = 6.6) 
with ages ranging from 60 to 94 years. The majority of 
the sample was female (65%). The sample had relatively 
high educational level, were partnered, and retired. 
Although 274 individuals completed the survey, only 
196 responded to the question, “In the past year, did you 
use marijuana?.” Of the 196 individuals who answered, 
89 (45%) individuals reported past-year marijuana use. 
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Table 1 shows the differences in respondent characteris-
tics between respondents who used marijuana in the past 
year versus respondents who did not use marijuana in the 
past year. Those reporting use were more likely to be 
younger, partnered, and a primary caregiver to an older 
person in the past 12 months. Report of past-year opioid 
use and benzodiazepine use were also higher among 
past-year marijuana users as compared to nonusers.

The response rate to the question, “In the past year, 
did you use marijuana?” was 72%. Since this is the pri-
mary outcome, Supplemental Table provides an analysis 
of the demographic differences between respondents 
and nonrespondents to the question to examine any bias 
in nonresponse for this question. On average, nonre-
spondents were older, had lower levels of formal educa-
tion, and were more likely to be widowed than 
respondents.

Patterns of Marijuana Use

Figure 1 shows the distribution of whether respondents 
had used marijuana in the past year, and if so, whether 
they used it for medical purposes, recreational purposes, 
or both. Among past-year marijuana users (n = 89), 48 
respondents (54%) reported both medical and recre-
ational purposes. The percent of medical only users was 
higher than those who reported use of recreational mari-
juana only. In Figure 2, a majority of past-year mari-
juana users reported smoking/inhaling as their preferred 
method or preparation of marijuana use—whether alone 

or with other methods. In addition to smoking, other 
common methods of use included edible and topical for-
mulations (creams and ointments). Topical formulations 
were used by 52% of past-year marijuana users, and this 
method was for medical rather than recreational use. In 
general, older persons preferred multiple methods or 
preparations of marijuana. Only 30% past-year mari-
juana users reported a single method of use. Methods 

Table 1.  Demographic, Social, and Health Characteristics for Respondents, by Past-Year Marijuana Use.

Variable
All respondents N 

= 274, n (%)
Past-year marijuana usea 

n = 89, n (%)
No past-year marijuanaa 

n = 107, n (%)
p value for 
differenceb

Age, years (SD) 72.5 (6.6) 69.5 (5.3) 72.65 (7.0) .00
Female 170 (65) 48 (56) 71 (66) .13
Education
  High school graduate 35 (13) 4 (5) 13 (12) .06
  Some college 75 (29) 22 (26) 28 (26) .93
Bachelor’s degree 62 (24) 26 (30) 23 (21) .17
  Graduate degree 87 (33) 33 (38) 43 (40) .80
Marital status
  Partnered 142 (55) 59 (66) 51 (50) .02‡

  Divorced/separated 55 (20) 14 (16) 28 (26) .09
  Widowed 60 (22) 12 (13) 20 (19) .26
  Never married 8 (2) 4 (5) 4 (4) .76
Retired 241 (88) 77 (87) 90 (84) .53
Caregiver in past year 39 (15) 19 (22) 11 (10) .02‡

PROMIS Global Health (SD) 38.3 (7.1) 37.0 (8.0) 39.6 (6.8) .41
PROMIS Physical Health (SD) 15.4 (3.1) 14.8 (3.5) 16.0 (2.8) .15
PROMIS Mental Health (SD) 15.5 (3.1) 14.9 (3.5) 15.9 (3.1) .08
Past-year opioid use 47 (24) 31 (36) 16 (16) .00‡

Past-year benzodiazepine use 34 (16) 21 (9) 13 (13) .04‡

Note. PROMIS = Patient-Reported Outcomes Measurement Information System.
aAmong 274 survey respondents, only 196 individuals responded to the question “In the past year, did you use marijuana?”
bComparison of past-year marijuana use compared to no past-year marijuana use.
*p < .05.

Figure 1.  Reasons for marijuana use.
Note. Survey respondents (N = 196) who described “no marijuana 
use,” “medical only,” “recreational only,” or “both” in the past year.

https://journals.sagepub.com/doi/suppl/10.1177/2333721419843707
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such as dabbing, capsules, and vaporizers were almost 
always used with another method.

Figure 3 shows the preferred source of marijuana 
among past-year marijuana users. Unlike methods of 
use, a majority of older persons reported only one source 
for obtaining marijuana. The most common sources 
(whether alone or in conjunction with another source of 
marijuana) were retail stores, medical dispensaries, and 
receiving marijuana as a gift. Growing and individual 
purchase were typically used in addition to obtaining 
marijuana from other sources.

Reasons for Medical Marijuana Use

A total of 60 respondents provided reasons for past-
year medical marijuana use. Figure 4 shows that 
respondents typically indicated multiple medical con-
ditions as reasons for medical use of marijuana. 
Arthritis was the most common condition, for which 
respondents reported using marijuana, whether alone 
or in conjunction with another condition. Spinal condi-
tions including chronic back pain, anxiety, and depres-
sion were other frequent reasons for medical use of 
marijuana, although depression and anxiety were 
almost present with other conditions.

Health Impact of Marijuana

Figure 5 shows that past-year marijuana users frequently 
reported better overall health and well-being, quality of 
life, day-to-day functioning, and improved pain. 
Approximately 40% reported no change in day-to-day 
functioning. Close to 80% reported improvements in 
pain. In terms of potential negative health outcomes, 
Figure 6 shows that most respondents reported no prob-
lems with falls/balance, driving, or accidents/injuries 
related to marijuana use. Notably, about 22% reported 
“some problems” related to memory loss due marijuana 
use. Those who reported using opioids and benzodiaze-
pines in the previous year were asked whether marijuana 

use changed their use of these medications. While sam-
ple sizes are small (N = 35 for opioid change respon-
dents and n = 25 for benzodiazepine change respondents), 
a majority noted that marijuana use led to a reduction or 
discontinuation of these medications. No respondents 
reported increased use of opioids or benzodiazepines 
related to marijuana use. Past-year marijuana users 
reported no changes in medical visits, emergency depart-
ment visits, or hospitalization.

Predictors of Past-Year Marijuana Use

Table 2 provides adjusted odds ratios for individual 
sociodemographic and health predictors of past-year 
marijuana use (N = 167). After adjusting for covariates, 
each additional year of age decreased the odds of using 
marijuana in the past year. Furthermore, the odds of 
past-year marijuana use were lower among women (than 
men) and those with higher self-reported health status as 
measured by PROMIS Global Health scores. The odds 
of past-year marijuana use were higher with past-year 
opioid use (than no past-year opioid use) and trended to 
higher odds of use with higher levels of educational 
attainment (than being a high school graduate). Past-
year benzodiazepine use was not associated with 
increased odds of marijuana use in the past year.

Discussion

In this survey of community-dwelling older persons 
which included some people who had used marijuana in 
the past year and some who had not, 56% of the past-year 
marijuana users reported using marijuana for both medi-
cal and recreational purposes. To our knowledge, this is 
the first study to provide a detailed description of distinct 
and varied marijuana use patterns among older Coloradans 
who have access to medical and recreational marijuana. 
The patterns of use often included use of more than one 
preparation of marijuana (smoking, topical and edibles) 
and common medical conditions included arthritis, pain, 
anxiety, and depression. Respondents frequently reported 
positive health impacts from marijuana use. When com-
paring persons who had used marijuana in the past year 
compared to those who had not, marijuana use decreased 
with age, was lower among women, and was lower among 
those with higher self-reported health status. These fac-
tors are similar to other population-based studies in older 
persons (Black & Joseph, 2014; Lloyd & Striley, 2018).

Given the increasing prevalence of current marijuana 
use among persons aged 65 years and above (Colorado 
Department of Public Health & Environment, 2018a), 
this study has clinical implications. In particular, since 
older persons described various patterns of marijuana 
use, clinicians can recognize the importance of asking 
about whether their patient uses both medical and recre-
ational marijuana, reason(s) for use, preparation(s) of 
marijuana, and perceived benefits and side effects. In 

Figure 2.  Methods of marijuana use.
Note. Methods of use in percent (N = 89). Selection of only one 
method is categorized as “alone”; selection of more than one 
method is categorized as “multiple.”



6	 Gerontology & Geriatric Medicine

addition, another study found that older persons often 
reported a desire to access marijuana through a primary-
care physician but that they faced obstacles with physi-
cian communication such as physician lack of knowledge 
or unwillingness to discuss marijuana use (Bobitt et al., 
2018). This could be one reason why older persons are 
choosing to use recreational marijuana in addition to 

medical marijuana. For some patients, use of recre-
ational marijuana may represent poorly controlled medi-
cal conditions or symptoms that the patient would like 
treatment for.

Aligned with a 2017 National Academy of Sciences 
report describing conclusive evidence of cannabis’ effi-
cacy in treating chronic pain, common reasons for 

Figure 3.  Method of marijuana access.
Note. Methods of access in percent (N = 89). Selection of only one source is categorized as “alone”; selection of more than one source is 
categorized as “multiple.”

Figure 4.  Reasons for marijuana use.
Note. Respondents (N = 60) could select one or more conditions. PTSD = post-traumatic stress disorder.

Figure 5.  Impact of marijuana on health outcomes.
Note. Percentage (N = 80) of respondents who reported how marijuana affected each outcome.
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medical marijuana use were pain-related including 
arthritis and chronic back pain (Institute of Medicine, 
2017). In particular, there was frequent use of topical 
formulations of marijuana, and this was typically for 
medical rather than recreational use. Although there are 
few clinical efficacy studies of topical marijuana, given 
the high prevalence of pain among older persons and 
potential side effects of systemic medications such as 
nonsteroidal anti-inflammatory drugs (NSAIDs) and 
opioids, topical medications may be a safe alternative 
for effective pain control. However, high-quality clini-
cal research studies are needed before marijuana is rec-
ommended as a substitute for opioids to treat pain 
(Humphreys & Saitz, 2019). Marijuana use for comor-
bid behavioral health conditions including anxiety and 
depression was also common, suggesting another rea-
son for routine assessment of marijuana use by general 
medical and behavioral health practitioners. Given 
medical marijuana laws have been associated with self-
medication for mood or anxiety disorders (Sarvet et al., 

2018), clinicians should be aware that access to both 
medical and recreational marijuana may also increase 
marijuana use. The relationship between marijuana use 
for medical and recreational purposes in the context of 
opioids is clinically important (Choi, DiNitto, Marti, & 
Choi, 2017). In this study, past-year opioid use was 
associated with past-year marijuana use. This is consis-
tent with another study that found an association 
between nonmedical marijuana use and nonmedical 
opioid use among individuals aged 50 and above (Choi 
et al., 2017).

Survey participants generally self-reported positive 
health impacts. Although older persons are susceptible 
to adverse events related to marijuana use, survey 
respondents who indicated marijuana use in the past 
year did not report increased falls, accidents, or injuries. 
In addition, there was no reported change in health-care 
utilization, although this was not verified. Therefore, 
our results are similar to another study of older patients 
treated with medical cannabis that showed treatment 

Figure 6.  Impact of marijuana use on functional outcomes.
Note. Percentage (N = 80) of respondents who reported how much use of marijuana caused problems with specific functions.

Table 2.  Adjusted Odds Ratios Showing Odds of Past-Year Marijuana Use (n = 167).

Independent variable
Past-year marijuana use, a odds ratio 

(95% confidence interval) p value

Age 0.91 [0.86, 0.97] .00*
Female 0.44 [0.20, 0.99] .04*
Some college 3.1 [0.65, 15] .15
Bachelor’s degree 4.5 [0.95, 21] .06
Graduate degree 3.4 [0.80, 14] .09
Divorced/separated 0.47 [0.18, 1.2] .11
Widowed 1.3 [0.45, 3.7] .63
Never married 0.96 [0.17, 5.4] .96
Retired 2.2 [0.72, 6.7] .16
PROMIS Global Health 0.94 [0.89, 0.99] .02*
Past-year opioid use 2.6 [1.0, 7.0] .04*
Past-year benzodiazepine use 0.58 [0.21, 1.6] .30
Caregiver in past year 2.2 [0.80, 6.0] .13

Note. PROMIS = Patient-Reported Outcomes Measurement Information System.
*p < .05.
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was effective in improving pain and quality of life, and 
was not associated with serious adverse events 
(Abuhasira, Shbiro, & Landschaft, 2018). However, this 
study should be interpreted in the broader context of 
other studies that have shown marijuana use increases 
the likelihood of emergency department visits through 
increased injury risk among adults aged 50 and above 
(Choi, Marti, DiNitto, & Choi, 2018). In addition, older 
persons may experience common adverse events due to 
cannabis use such as dizziness, euphoria, drowsiness, 
confusion, and disorientation. Because self-report of 
adverse effects can be affected by sampling or social 
desirability bias, future studies, and clinical care should 
use a systematic and routine assessment of potential side 
effects.

Our analysis also illuminated that despite legalization 
of both medical and recreational marijuana, survey 
questions on marijuana use continue to be sensitive. 
Nearly 30% of the total respondents did not answer the 
question related to past-year marijuana use, indicating a 
likely bias among respondents versus nonrespondents. 
Future studies on outcomes of marijuana use should 
conduct a detailed analysis of such nonresponse bias and 
recommend strategies to reduce it.

This study has several limitations. The primary limi-
tations are use of convenience sampling and lack of gen-
eralizability. The number of past-year marijuana users 
for any reason is higher in this sample than in other stud-
ies (Colorado Department of Public Health & 
Environment, 2018b; Han & Palamar, 2018; Reynolds 
et al., 2018) due to the sampling methods and respon-
dent bias. Since this is a community-based sample of 
older persons from geographically diverse areas, includ-
ing a high percentage of rural and frontier-residing per-
sons, a larger population-based study is needed for 
generalizability. Finally, the medical conditions, use of 
opioids or benzodiazepines, and health-care utilization 
outcomes were only self-reported.

In conclusion, surveyed older persons aged more 
than 60 who have legal access to recreational and medi-
cal marijuana described multiple patterns of use of mari-
juana in the past year, and the majority felt that marijuana 
use had an overall positive impact on their quality of 
life. This study has implications for how clinicians ask 
older persons about their use of marijuana. Clinicians 
should go beyond asking whether patients use marijuana 
or not. In particular, detailed questions should inquire 
about where marijuana is obtained from, reasons for use, 
and perception of benefits or harms due to use. In addi-
tion, these findings suggest the need for clinician educa-
tion and evidence-based policies to guide shared 
decision making related to marijuana use in the context 
of the patient’s preferences and medical needs.

Authors’ Note

Hillary D. Lum and Kanika Arora are co-first authors.

Acknowledgments
The authors would like to thank Joanna Dukes, MS, for her 
assistance with manuscript preparation.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) disclosed receipt of the following financial sup-
port for the research, authorship, and/or publication of this 
article: The study was funded by the Colorado Department of 
Public Health and Environment. Dr. Lum was additionally 
supported in part by the National Institutes of Health 
(K76AG054782).

Ethical Approval

The study was approved by the University of Colorado 
Colorado Springs (UCCS) Institutional Review Board. All 
participants were informed of their rights as research partici-
pants, voluntarily participated, and were not compensated. 
Participants could withdraw from the study at any time. This 
study had a waiver of signed consent because written consent 
would have been the only identifiable information.

Supplemental Material

Supplemental material for this article is available online.

References

Abuhasira, R., Shbiro, L., & Landschaft, Y. (2018). Medical 
use of cannabis and cannabinoids containing products—
Regulations in Europe and North America. European 
Journal of Internal Medicine, 49, 2-6. doi:10.1016/j.
ejim.2018.01.001

Ajzen, I. (1985). From intentions to actions: A theory of 
planned behavior. In J. Kuhl & J. Beckmann (Eds.), 
Action control (pp. 11-36). Berlin, Germany: Springer 
Series in Social Psychology.

Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and 
predicting social behavior (Pbk. ed.). Englewood Cliffs, 
NJ: Prentice-Hall.

Bandura, A. (1977). Social learning theory. Englewood Cliffs, 
NJ: Prentice Hall.

Bandura, A. (1986). Social foundations of thought and action: 
A social cognitive theory. Englewood Cliffs, NJ: Prentice-
Hall.

Becker, M. H. (1974). The Health belief model and personal 
health behavior. Thorofare, NJ: Slack.

Black, P., & Joseph, L. J. (2014). Still dazed and confused: 
Midlife Marijuana use by the baby boom generation. 
Deviant Behavior, 35, 822-841.

Bobitt, J., Qualls, S. H., Schuchman, M., Wickersham, R., 
Lum, H. D., Arora, K., & Kaskie, B. (2018). A qualita-
tive analysis of cannabis use among older Coloradans. 
Manuscript Submitted for Publication.

Choi, N. G., DiNitto, D. M., Marti, C. N., & Choi, B. Y. 
(2017). Association between nonmedical marijuana and 
pain reliever uses among individuals aged 50. Journal of 



Lum et al.	 9

Psychoactive Drugs, 49, 267-278. doi:10.1080/02791072
.2017.1342153

Choi, N. G., Marti, C. N., DiNitto, D. M., & Choi, B. Y. 
(2018). Older adults’ marijuana use, injuries, and emer-
gency department visits. American Journal of Drug and 
Alcohol Abuse, 44, 215-223. doi:10.1080/00952990.201
7.1318891

Colorado Department of Public Health & Environment. 
(2018a) Behavioral risk factor surveillance survey 
(BRFSS): Monitoring trends in marijuana use. Retrieved 
from https://www.colorado.gov/pacific/cdphe/adult-mari-
juana-use-trends

Colorado Department of Public Health & Environment. 
(2018b) Medical Marijuana statistics and data. Retrieved 
from https://www.colorado.gov/pacific/cdphe/medical-
marijuana-statistics-and-data

Eysenbach, G. (2004). Improving the quality of Web surveys: 
The Checklist for Reporting Results of Internet E-Surveys 
(CHERRIES). Journal of Medical Internet Research, 6, 
e34. doi:10.2196/jmir.6.3.e34

Fishbein, M., & Ajzen, I. (1975). Belief, attitude, intention, 
and behavior: An introduction to theory and research. 
Reading, MA: Addison-Wesley.

Han, B. H., & Palamar, J. J. (2018). Marijuana use by mid-
dle-aged and older adults in the United States, 2015-
2016. Drug and Alcohol Dependence, 191, 374-381. 
doi:10.1016/j.drugalcdep.2018.07.006

Hays, R. D., Bjorner, J. B., Revicki, D. A., Spritzer, K. L., 
& Cella, D. (2009). Development of physical and men-
tal health summary scores from the Patient-Reported 
Outcomes Measurement Information System (PROMIS) 
global items. Quality of Life Research, 18, 873-880. 
doi:10.1007/s11136-009-9496-9

Humphreys, K., & Saitz, R. (2019). Should physicians rec-
ommend replacing opioids with cannabis? Journal 
of the American Medical Association, 321, 639-640. 
doi:10.1001/jama.2019.0077

Institute of Medicine. (2017). The health effects of cannabis 
and cannabinoids: The current state of evidence and rec-
ommendations for research. National Academies Press. 
Retrieved from www.nap.edu/24625

Janz, N. K., & Becker, M. H. (1984). The health belief model: 
A decade later. Health Education, 11, 1-47. doi:10.1177 
/109019818401100101

Kaskie, B., Ayyagari, P., Milavetz, G., Shane, D., & Arora, 
K. (2017). The increasing use of cannabis among older 
Americans: A public health crisis or viable policy alternative? 
Gerontologist, 57, 1166-1172. doi:10.1093/geront/gnw166

Lim, K., See, Y. M., & Lee, J. (2017). A systematic review 
of the effectiveness of medical cannabis for psychiatric, 
movement and neurodegenerative disorders. Clinical 
Psychopharmacology and Neuroscience, 15, 301-312. 
doi:10.9758/cpn.2017.15.4.301

Lloyd, S. L., & Striley, C. W. (2018). Marijuana use among 
adults 50 years or older in the 21st century. Gerontology 
and Geriatric Medicine, 4, 6024284. doi:10.1177 
/2333721418781668

Park, J. Y., & Wu, L. T. (2017). Prevalence, reasons, perceived 
effects, and correlates of medical marijuana use: A review. 
Drug and Alcohol Dependence, 177, 1-13. doi:10.1016/j.
drugalcdep.2017.03.009

Reynolds, I. R., Fixen, D. R., Parnes, B. L., Lum, H. 
D., Shanbhag, P., Church, S., . . . Orosz, G. (2018). 
Characteristics and patterns of marijuana use in com-
munity-dwelling older adults. Journal of the American 
Geriatrics Society, 66, 2167-2171. doi:10.1111/jgs.15507

Salas-Wright, C. P., Vaughn, M. G., Cummings-Vaughn, L. 
A., Holzer, K. J., Nelson, E. J., AbiNader, M., & Oh, S. 
(2017). Trends and correlates of marijuana use among 
late middle-aged and older adults in the United States, 
2002-2014. Drug and Alcohol Dependence, 171, 97-106. 
doi:10.1016/j.drugalcdep.2016.11.031

Sarvet, A. L., Wall, M. M., Keyes, K. M., Olfson, M., Cerda, 
M., & Hasin, D. S. (2018). Self-medication of mood and 
anxiety disorders with marijuana: Higher in states with 
medical marijuana laws. Drug and Alcohol Dependence, 
186, 10-15. doi:10.1016/j.drugalcdep.2018.01.009

Substance Abuse and Mental Health Services Administration. 
(2013). National survey on drug use and health: Summary 
of national findings, 2014 (NSDUH Series H-48, HHS 
Publication No. (SMA) 14-4863). Rockville, MD: Author.

Substance Abuse and Mental Health Services Administration, 
Results from the 2013 National Survey on Drug Use and 
Health: Summary of National Findings, NSDUH Series 
H-48, HHS Publication No. (SMA) 14-4863. Rockville, 
MD: Substance Abuse and Mental Health Services 
Administration, 2014.

von Elm, A. D., Egger, M., Pocock, S. J., Gotzsche, P. C., 
& Vandenbroucke, J. P. (2007). The strengthening the 
reporting of observational studies in epidemiology 
(STROBE) statement: Guidelines for reporting observa-
tional studies. Retrieved from http://www.goodreports.
org/strobe-cross-sectional

Whiting, P. F., Wolff, R. F., Deshpande, S., Di Nisio, M., Duffy, 
S., Hernandez, A. V., . . . Kleijnen, J. (2015). Cannabinoids 
for medical use: A systematic review and meta-analysis. 
Journal of the American Medical Association, 313, 2456-
2473. doi:10.1001/jama.2015.6358

World Health Organization. (2017). Global strategy and 
action plan on ageing and health. Geneva, Switzerland: 
Author. Retrieved from https://www.who.int/ageing/
WHO-GSAP-2017.pdf?ua=1

Wu, L. T., & Blazer, D. G. (2011). Illicit and nonmedical drug 
use among older adults: A review. Journal of Aging and 
Health, 23, 481-504. doi:10.1177/0898264310386224

https://www.colorado.gov/pacific/cdphe/adult-marijuana-use-trends
https://www.colorado.gov/pacific/cdphe/adult-marijuana-use-trends
https://www.colorado.gov/pacific/cdphe/medical-marijuana-statistics-and-data
https://www.colorado.gov/pacific/cdphe/medical-marijuana-statistics-and-data
www.nap.edu/24625
http://www.goodreports.org/strobe-cross-sectional
http://www.goodreports.org/strobe-cross-sectional
https://www.who.int/ageing/WHO-GSAP-2017.pdf?ua=1
https://www.who.int/ageing/WHO-GSAP-2017.pdf?ua=1

