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Keywords: Objective: Growing numbers of older adult marijuana users make understanding the marijuana-related treatment
Marijuana needs and treatment-related characteristics of this age group increasingly important. In this study, we examined
Cannabis

four types of marijuana-involved admissions (marijuana as the only substance; marijuana as the primary sub-
stance with other secondary/tertiary substances; marijuana as the secondary substance; and marijuana as the
tertiary substance) by treatment setting.

Methods: Data came from the 2012-2017 Treatment Episode Data Set-Admissions (TEDS-A), which includes
851,652 admissions by those aged 55+. Using multinomial logistic regression analysis, we focused on the
120,286 marijuana-involved admissions to test the hypothesis that polysubstance use would be associated with a
higher likelihood of using detoxification and rehabilitation settings than ambulatory/outpatient settings.
Results: Of all marijuana-involved admissions, 7.5% were marijuana-only, 12.7% were marijuana-primary,
58.4% were marijuana-secondary, and 21.4% were marijuana-tertiary admissions. Compared to marijuana-only
admissions, admissions involving other substances were associated with a higher likelihood of detoxification and
rehabilitation than ambulatory/outpatient treatment (e.g., RRR = 5.79, 95% CI = 5.08-6.61 for detoxification
and RRR = 3.19, 95% CI = 2.89-3.52 for rehabilitation among marijuana-tertiary admissions). Referral source,
first age of marijuana use, race/ethnicity, and homelessness were significant covariates.

Conclusions: Given increasing numbers of older-adult marijuana users, healthcare providers should screen older
adults for marijuana and other substance use, and substance abuse treatment programs should become more

Polysubstance use
Substance abuse treatment
Detoxification
Rehabilitation

responsive to older adults' needs.

1. Introduction

Marijuana use among older adults has increased. According to the
National Survey of Drug Use and Health (NSDUH), from 2002 to 2017,
past-year marijuana use rates rose from 2.95% to 10.16% in the 50-64
age group and from 0.15% to 3.70% in the 65+ age group (Han et al.,
2017; Salas-Wright et al., 2017; Substance Abuse and Mental Health
Services Administration [SAMHSA], 2018). This trend is projected to
continue, in part due to aging baby boomers whose attitudes toward
psychoactive drug use are more permissive than prior generations and
states that have legalized marijuana for medical and/or recreational use
(Black & Joseph, 2014; DISA, 2019; Nielsen, 2010). A small fraction of
older marijuana users began using in late life, but most first used in
adolescence or young adulthood and have used since initiation or
stopped using for career and family reasons before reinitiating in late
life (Choi, DiNitto, & Marti, 2016). Most medical users also report using
recreationally (Choi, DiNitto, & Marti, 2017a).

The National Academies (2017) have identified marijuana's poten-
tial therapeutic effects as analgesic and antiemetic (for cancer patients)
adjuncts and as sleep aids for individuals with sleep disturbance asso-
ciated with some chronic conditions. However, these potential health
effects found in well-controlled clinical trials should be weighed against
the risk for addiction and potential harms due to increased A9-THC
(tetrahydrocannabinol) concentration over the past decade in com-
mercially and illegally available marijuana products, including un-
regulated edible products (Chandra et al., 2019; Hasin, 2018; Lamy
et al., 2016; Monte et al., 2019). Furthermore, epidemiologic data
consistently show that older marijuana users, especially those with
marijuana use disorder, have significantly higher rates of alcohol, to-
bacco, and other illicit drug use and use disorders and mental disorders
than nonusers (Choi et al., 2016). Older adults who take multiple pre-
scription and nonprescription drugs along with alcohol and other psy-
choactive drugs are also at risk for dangerous interaction effects (Blow
& Barry, 2012).
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With aging-related physiological changes, polysubstance use among
older marijuana users, often comorbid with mental disorders, has sig-
nificant implications for physical, cognitive, and social functioning;
however, treatment rates for older adults are lower than for younger
adults (Choi, DiNitto, & Marti, 2014). Only one of five individuals aged
50+ years with lifetime marijuana use disorder received any substance
use treatment, though treatment rates were higher for those with other
co-occurring substance use disorders (Choi, DiNitto, & Marti, 2017b).
The Treatment Episode Data Set-Admissions (TEDS-A), SAMHSA's
compilation of admissions to publicly funded treatment programs,
shows that while the total number of treatment program admissions for
those of all ages has increased only slightly, the proportion of older-
adult (aged 55+ ) admissions increased from 3.4% in 2000 to 7.0% in
2012 (Chhatre, Cook, Mallik, & Jayadevappa, 2017) and to 9.7% in
2017 (SAMHSA, 2019a). Chhatre et al. also found that older-adult ad-
missions with alcohol as the primary substance problem decreased
(from 77% in 2002 to 64% in 2012), whereas admissions for cocaine/
crack, marijuana/hashish, heroin, non-prescription methadone, other
opiates and synthetics, and polysubstance increased. Marijuana was the
primary problem substance for 1.2% of admissions aged 55+ years in
2002, 3.0% in 2012 (Chhatre et al., 2017), and 2.7% in 2017 (SAMHSA,
2019a). In addition, the number of admissions with marijuana as the
secondary or tertiary problem substance was almost four times more
than the number with marijuana as the primary problem substance in
2017, and > 60% of admissions with marijuana as the primary sub-
stance included other (secondary) substances (SAMHSA, 2019a).

Although substance use treatment admissions among older adults
have increased, no identified studies have examined the characteristics
of marijuana-involved treatment admissions. Such an examination may
provide information useful in assisting older adults with marijuana-
related problems alone or in combination with other substance use
problems. In this study based on the 2012-2017 TEDS-A, we examined
four types of marijuana-involved admissions (marijuana as the only
problem substance; marijuana as the primary substance with other
secondary/tertiary substances; marijuana as the secondary substance;
and marijuana as the tertiary substance) by treatment setting. Given
increasing illicit drug and polysubstance use among older-adult treat-
ment admissions, our hypotheses were: (H1) admissions involving
polysubstance use (i.e., with marijuana as the primary substance and
other substances as secondary or marijuana as the secondary or tertiary
substance) will be associated with a greater likelihood of use of de-
toxification or inpatient rehabilitation settings than ambulatory/out-
patient treatment settings; and (H2) among admissions involving mar-
ijuana as the primary substance with other substances as secondary,
those involving illicit drugs rather than alcohol will be associated with
a higher likelihood of use of detoxification or inpatient rehabilitation
settings than ambulatory/outpatient treatment settings. Covariates
were referral source, 30-day arrest history, prior treatment history, first
age of marijuana use, psychiatric problems, admission year, and de-
mographics. The findings will increase knowledge about older mar-
ijuana users, especially polysubstance users, who entered treatment
either voluntarily or involuntarily, and their treatment-related char-
acteristics.

2. Material and methods
2.1. Data and sample

TEDS-A includes treatment admissions of those aged 12+ to facil-
ities that are licensed or certified by a state substance abuse agency and
receive state alcohol and/or drug agency funds (including federal block
grant funds to provide care for people with a substance use disorder) or
facilities that are administratively tracked for other reasons (SAMHSA,
2019b). We included 2012-2017 data since 2012 was the year Colorado
and Washington became the first states to approve adult-use recrea-
tional marijuana measures, followed by Alaska, Oregon, and the District
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of Columbia in 2014 and California, Maine, Massachusetts, and Nevada
in late 2016. A few states have not participated in TEDS-A every year.
South Carolina did not participate in 2014, Oregon and South Carolina
in 2015, and Georgia and Oregon in 2016 and 2017.

Each TEDS record represents a treatment episode (e.g., an in-
dividual admitted to treatment twice within a calendar year is counted
as two admissions). Between 2012 and 2017, a total of 10,289,257
admissions (1,749,767 in 2012; 1,683,451 in 2013; 1,614,358 in 2014;
1,537,025 in 2015; 1,699,261 in 2016; and 2,005,395 in 2017) were
recorded. Of these, 8.3% or 851,652 admissions (121,015 in 2012;
125,287 in 2013; 128,415 in 2014; 132,273 in 2015; and 150,511 in
2016; and 200,913 in 2017) were of those aged 55+ . Of all admissions
aged 55+, 85.9% (n = 731,366) did not include marijuana/hashish
(marijuana hereafter), 2.8% (n = 24,328) had marijuana as the primary
substance, with or without a secondary substance, and 11.3%
(n = 95,958) included marijuana as the secondary or tertiary sub-
stance. In this study, we first compared these three groups of admissions
(no marijuana, marijuana as the primary substance, and marijuana as
the secondary or tertiary substance) among those aged 55+ with re-
spect to referral source, service setting, and demographics. Then, we
focused on the 120,286 marijuana-involved admissions to test study
hypotheses.

2.2. Measures

2.2.1. Type of marijuana-involved admissions

For all admissions, TEDS-A lists primary, secondary, and tertiary
problem substances. In this study, we used alcohol, cocaine/crack,
marijuana, methamphetamine/amphetamine (and other stimulants),
heroin, other opiates (nonprescription methadone, other opiates and
synthetics), and due to their small proportions, we included halluci-
nogens, benzodiazepines/other tranquilizers, barbiturates/other seda-
tives/hypnotics, inhalants, over-the-counter medications, and other as
“other” drugs/substances. Of all marijuana-involved admissions, we
distinguished the following four categories: (1) marijuana was the only
problem substance (marijuana-only); (2) marijuana was the primary
problem substance with one or more other substances as secondary
problems (marijuana-primary); (3) marijuana was secondary to alcohol
or other substances (marijuana-secondary); and (4) marijuana was
tertiary to alcohol and/or other substances (marijuana-tertiary).

2.2.2. Treatment setting at admission

TEDS-A included the following settings: ambulatory, nonintensive
outpatient; ambulatory, intensive outpatient; ambulatory detoxifica-
tion; 24-hour inpatient hospital or free-standing, residential detox-
ification; short-term (<30 days) residential rehabilitation; and long-
term (> 30days) residential rehabilitation. For multivariable regres-
sion analysis, we grouped these settings into three: ambulatory/out-
patient treatment; detoxification; and residential rehabilitation.

2.2.3. Treatment referral sources

These sources were self or other individual (family member, friend,
or other individual); alcohol/drug abuse care provider; other healthcare
provider (physician, psychiatrist, or other licensed health care profes-
sional, general hospital, psychiatric hospital, mental health program, or
nursing home); employer/employee assistance program (EAP); school;
other community entity (including social service and religious organi-
zations and self-help groups); court/criminal justice referral/DUI
(driving under the influence). In this study, we combined employer/
EAP, school, and other community entity into a single group.

2.2.4. Number of previous treatment episodes
This referred to the number of previous drug and/or alcohol treat-
ment episodes for the individual admitted to treatment (0 to 5+ times).
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2.2.5. Number of arrests in the 30 days prior to admission
We coded these as 0 and 1+ times.

2.2.6. First age of marijuana use
We coded this as <14, 15-17, 18-20, 21-29, and =30 years.

2.2.7. Past-month marijuana use frequency
We reported this (no, some, and daily use) for descriptive purposes
only.

2.2.8. Psychiatric problem
Presence of a psychiatric problem in addition to alcohol/drug use
was coded as yes, no, or missing (SAMHSA, 2019b).

2.2.9. Demographics

These variables were gender; race/ethnicity (non-Hispanic White,
non-Hispanic Black, Hispanic, American Indian/Alaska Native; Asian/
Pacific Islander, Other/Multi-racial); living arrangement (independent
living [living alone or with others without supervision, dependent
living], living in a supervised setting, homeless [no fixed address or
living at a shelter]); education (< 12years, 12years, 13-15 years,
16+ years, missing); and census region (Northeast, Midwest,
Southwest, West, US jurisdiction/territory).

2.3. Analysis

All analyses were conducted with Stata 15/MP. First, we described
proportions of marijuana-involved admissions among all admissions
aged 55+ and 95% confidence intervals (CIs) by admission year and
the composition (n, %) of these admissions (marijuana-only, marijuana
as the primary substance with other substances as secondary, marijuana
as the secondary substance, and marijuana as the tertiary substance).
Second, using proportions and 95% CIs, we compared marijuana-only
or -primary admissions and marijuana-secondary or -tertiary admis-
sions to admissions without marijuana with respect to admission year,
treatment setting, referral source, previous treatment episode(s), and
demographics. Third, we focused on marijuana-involved admissions
and used y* tests to compare treatment-related and other clinical
characteristics and demographics among marijuana-only, marijuana-
primary, marijuana-secondary, and marijuana-tertiary admissions.
Fourth, to test hypothesis 1, we used multinomial logistic regression
with treatment setting (detoxification and residential rehabilitation
compared to ambulatory/outpatient setting) as the dependent variable
and type of marijuana involvement (marijuana-only [reference cate-
goryl, marijuana-primary, marijuana-secondary, and marijuana-ter-
tiary) as the independent variable. To test hypothesis 2, we also used
multinomial logistic regression with treatment setting as the dependent
variable and type of secondary substance (alcohol [reference category],
cocaine/crack, methamphetamine/amphetamine, heroin, other opiates,
and other drugs) as the independent variable. Variance inflation factor
diagnostics, using a cut-off of 2.50 (Allison, 2015), showed that mul-
ticollinearity among the independent variables and covariates (listed in
the measures section) was not a concern. Multinomial logistic regres-
sion results are presented as relative risk ratios (RRR) with 95% CI.

3. Results

3.1. Proportions of marijuana-involved admissions aged 55+ by admission
year

Table 1 shows that during the study period (2012-2017), 14.1% of
all admissions aged 55 + involved marijuana. The proportions and 95%
CIs show some fluctuations: an increase in the proportion in 2014
compared to 2012 and 2013, then a decrease in 2015, an increase in
2016, and then a decrease in 2017. Notwithstanding the proportional
fluctuations, the absolute number of marijuana-involved admissions
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increased by > 150% between 2012 and 2017, reflecting the marked
(166%) increase in all admissions aged 55+ during the same time
period. Of all marijuana-involved admissions, marijuana-only admis-
sions steadily declined from 8.6% (95% CI = 8.2-9.0) in 2012 to 6.2%
(95% CI = 5.9-6.5) in 2017. The proportions of admissions with mar-
ijjuana as the primary substance with other substances as secondary
(12.7%), marijuana as the secondary substance (58.4%), and marijuana
as the tertiary substance (21.4%) did not change significantly; however,
the numbers of admissions in these three categories increased sig-
nificantly (163% for marijuana-primary, 157% for marijuana-sec-
ondary, and 155% for marijuana-tertiary admissions between 2012 and
2017).

3.2. Comparisons of non-marijuana-involved and marijuana-involved
admissions

Table 2 shows that compared to admissions without marijuana,
marijuana-only or -primary admissions had a significantly higher rate
(nearly 85%) of admissions to ambulatory/outpatient treatment set-
tings. Compared to admissions without marijuana, marijuana-involved
admissions overall, and marijuana-only or -primary admissions in
particular, had lower rates of referrals by self or other individuals and
substance abuse care providers but higher rates of referrals by em-
ployer/EAP/community entities and courts/criminal justice systems/
DUI Although there are high rates of missing data on prior treatment
episode, the available data indicate that marijuana-only or -primary
admissions had the lowest rate of previous treatment, while marijuana-
tertiary admissions had the highest rate. Marijuana-involved admis-
sions also included a higher rate of non-Hispanic Blacks and a lower
rate of those with college education.

3.3. Characteristics of marijuana-involved admissions

Table 3 shows that in 51% of marijuana-primary admissions, al-
cohol was the secondary substance, followed by cocaine/crack (19%),
methamphetamines/amphetamines (13%), and heroin or other opiates
(7%). In 67% of marijuana-secondary admissions, alcohol was the pri-
mary substance, followed by cocaine/crack (11%), heroin (10%), me-
thamphetamines/amphetamines (7%), and other opiates (3%). In 48%
of marijuana-tertiary admissions, alcohol was the primary substance,
followed by heroin (23%), cocaine/crack (18%), other opiates (6%),
and methamphetamines/amphetamines (4%). Additional analysis
showed that among all marijuana-involved admissions aged 55+ be-
tween 2012 and 2017, alcohol as a problem substance decreased from
70% to 62%; however, cocaine/crack did not change (31% to 30%) and
heroin and methamphetamine increased from 12% to 15% and from 6%
to 12%, respectively.

Over 90% of marijuana-only admissions were to ambulatory/out-
patient settings, and the corresponding percentages were 82%, 63%,
and 57% for marijuana-primary, marijuana-secondary, and marijuana-
tertiary admissions, respectively. Marijuana-only and -primary admis-
sions had significantly lower rates of detoxification and residential re-
habilitation use than marijuana-secondary and -tertiary admissions.

Marijuana-only and -primary admissions also differed from mar-
ijuana-secondary and -tertiary admissions on referral sources. Less than
30% of referrals for marijuana-only and -primary admissions came from
self or other individuals, compared to 39% for marijuana-secondary and
44% for marijuana-tertiary admissions. Over 40% of referrals for mar-
ijuana-only and -primary admissions came from court/criminal justice
systems/DUI compared to 28% for marijuana secondary and 20% for
marijuana tertiary admissions. The share of DUI referrals in the court/
criminal justice systems/DUI category were the highest (17%) among
marijuana-secondary admissions. With regard to previous treatment,
58% of marijuana-only admissions had none, followed by 39% of
marijuana-primary, 27% of marijuana-secondary, and 18% of mar-
ijuana-tertiary admissions.
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Table 1
Marijuana-involved TEDS admissions aged 55+, 2012-2017.
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Admission year All marijuana-involved admissions

Of all marijuana-involved admissions

Marijuana-only

Marijuana-primary with other secondary substance

Marijuana-secondary Marijuana-tertiary

N % (95% CI) N % N % N % N %
2012 17,022 14.1 (13.9-14.3) 1458 8.6 2164 12.7 9789 57.5 3611 21.2
2013 18,009 14.4 (14.2-14.6) 1549 8.6 2223 12.3 10,505 58.3 3732 20.7
2014 19,063 14.8 (14.7-15.0) 1508 7.9 2391 12.5 11,043 57.9 4121 21.6
2015 18,274 13.8 (13.6-14.0) 1367 7.5 2236 12.2 10,754 58.9 3917 21.6
2016 21,856 14.5 (14.3-14.7) 1506 6.9 2777 12.7 12,861 58.8 4712 21.6
2017 26,062 13.4 (13.3-13.6) 1618 6.2 3531 13.6 15,327 58.8 5586 21.4
2012-2017 120,286 14.1 (14.1-14.2) 9006 7.5 15,322 12.7 70,279 58.4 25,679 21.4

CI=Confidence interval.

Table 2

TEDS admissions aged 55+ with or without marijuana as a substance of abuse: Admission year, treatment settings, referral sources, and demographics (column %

with 95% confidence intervals).

All admissions aged 55+ (N = 851,652)

Marijuana not substance of

abuse

Marijuana-only or -primary
admissions

Marijuana-secondary or -tertiary
admissions

N (%)

Treatment setting at admission
Ambulatory, nonintensive outpatient
Ambulatory, intensive outpatient
Detox, ambulatory, hospital inpatient, or free-standing

residential
Residential rehab <30 days/nonspecified
Residential rehab > 30 days

Referral source
Self or other individual
Substance use care provider
Other healthcare provider
Employer/EAP/other community entity
Court/criminal justice system/DUI

731,366 (85.9%)

42.8 (42.7-42.9)
9.0 (8.9-9.1)
33.0 (32.9-33.1)

9.5 (9.4-9.6)
5.6 (5.6-5.7)

47.7 (47.5-47.8)
10.3 (10.2-10.4)
9.7 (9.6-9.7)

10.5 (10.5-10.6)
19.3 (19.2-19.4)

Missing 2.6 (2.6-2.6)
No. of prior treatment episodes

None 27.7 (27.6-27.8)

1-5 times 57.6 (57.4-57.7)

Missing 14.8 (14.7-14.8)
Male 73.3 (73.2-73.4)
Race/ethnicity

Non-Hispanic White
Non-Hispanic Black
Hispanic

54.2 (54.1-54.3)
27.3 (27.2-27.4)
12.0 (11.9-12.1)

American Indian/Alaska Native 1.7 (1.7-1.7)
Asian/Pacific Islander 0.7 (0.6-0.7)
Other/multi-race 2.3 (2.3-2.4)
Missing 1.8 (1.8-1.9)

Education > 16 years 11.3 (11.3-11.4)

24,328 (2.8%) 95,958 (11.3%)

71.1 (71.1-72.2)
13.5 (13.1-13.9)

48.5 (48.2-48.8)
12.6 (12.4-12.8)

5.2 (4.9-5.5) 20.3 (20.2-20.7)
5.3 (5.0-5.6) 11.4 (11.2-11.6)
4.4 (4.1-4.7) 7.0 (6.9-7.2)

26.7 (26.1-27.2)
4.7 (4.4-5.0)
9.3 (8.9-9.6)
15.2 (14.8-15.7)
41.2 (40.6-41.8)
3.0 (2.8-3.2)

39.9 (39.6-40.2)
10.6 (10.4-10.8)
9.5 (9.3-9.7)
11.6 (11.4-11.8)
25.6 (25.4-25.9)
2.8 (2.7-2.9)

45.8 (45.2-46.4)
47.1 (46.5-47.7)
7.1 (6.8-7.4)

75.7 (75.1-76.2)

24.9 (24.6-25.1)
62.4 (62.1-62.7)
12.7 (12.5-12.9)
78.7 (78.4-78.9)

51.4 (50.7-52.0)
33.6 (33.0-34.2)

50.6 (50.3-50.9)
33.3 (33.0-33.6)

8.9 (8.6-9.3) 9.5 (9.4-9.7)
1.7 (1.5-1.8) 2.1 (2.0-2.2)
0.7 (0.6-0.8) 0.5 (0.5-0.6)
2.0 (1.9-2.2) 2.1 (2.0-2.2)
1.7 (1.6-1.9) 1.9 (1.8-2.0)
6.9 (6.6-7.2) 7.8 (7.6-7.9)

EAP = employee assistance program.

Pearson y? tests were used to compare differences between two groups. All differences were significant at p < 0.001.

More than three-quarters of all marijuana-involved admissions were
men, but the proportion of men was lowest among marijuana-only
admissions. Non-Hispanic Blacks were 28% of marijuana-secondary
admissions but they were 47% of marijuana-tertiary admissions. The
distribution of other racial/ethnic minority groups did not differ sig-
nificantly across marijuana admission types. Marijuana-secondary and
-tertiary admissions also contained higher proportions of homeless
people than the other two admissions groups. Marijuana-secondary
admissions had the highest proportion of college-educated people, and
marijuana-tertiary admissions were most likely in the Northeast and
least likely in the West.

3.4. First age of marijuana use, past-month use, and psychiatric problems

Table 4 shows that 56% of marijuana-only, 67% of marijuana-
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primary, 61% of marijuana-secondary, and 54% of marijuana-tertiary
admissions first used marijuana at age 17 or younger. In terms of use
frequency, 23% of marijuana-only, 27% of marijuana-primary, 34% of
marijuana-secondary, and 42% of marijuana-tertiary admissions were
daily users. Given the high rate of missing data, proportions of those
with psychiatric problems were likely to be underestimates, but the
31% to 36% rates across the four admissions groups based on available
data are higher than the general population.

3.5. Association of treatment setting with type of marijuana involvement
among all marijuana admissions and with secondary substances among
marijuana-primary admissions

The second and third columns of Table 5 show that compared to
marijuana-only admissions, marijuana-primary admissions had a 1.24
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Table 3
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Marijuana-involved admissions: Treatment setting, other substance use, referral source, treatment history, and demographics (column %).

All marijuana-involved admissions aged 55+ (n = 120,286)

Marijuana-only

Marijuana-primary Marijuana- secondary Marijuana- tertiary

N (%) 9006 (7.5%)
Secondary substance for marijuana primary
Alcohol 0
Cocaine/crack 0
Methamphetamine/amphetamine 0
Heroin 0
Other opiates 0
Other drug 0
Primary substance for marijuana secondary or tertiary
Alcohol
Cocaine/crack
Methamphetamine/amphetamine
Heroin
Other opiates
Other drug
Treatment setting at admission
Ambulatory nonintensive outpatient 80.0
Ambulatory intensive outpatient 10.6
Detox, ambulatory, hospital inpatient or free-standing residential 3.4
Residential rehab <30 days 3.7
Residential rehab > 30 days 2.4
Referral source
Self or other individual 27.2
Substance use care provider 3.4
Other healthcare provider 9.4
Employer/EAP/other community entity 15.2
Court/criminal justice system/DUI 41.7
Missing 3.1
DUI within all court/criminal justice/DUI referrals 4.0
Arrested 1+ times within 30 days prior to admission 6.8
Previous treatment episodes
None 58.0
One 21.1
Two 7.2
Three 3.3
Four 1.6
Five or more 3.1
Missing 5.6
Demographics
% male 73.2
Race/ethnicity
Non-Hispanic White 52.9
Non-Hispanic Black 32.8
Hispanic 8.8
American Indian/Alaska Native 1.4
Asian/Pacific Islander 0.7
Other/multi race 1.7
Missing 1.6
Living arrangement
Independent living 77.8
Dependent living 11.6
Homeless 8.5
Missing 2.2
Education
< 12years 27.3
12 years 42.8
13-15years 19.9
16+ years 7.0
Missing 3.0
Census region
Northeast 29.6
Midwest 18.6
Southwest 28.0
West 23.8
US jurisdiction/territory 0.1

15,322 (12.7%) 70,279 (58.4%) 25,679 (21.4%)

51.0
19.2
12.7
3.6
3.7
9.8
67.4 47.5
11.2 18.3
7.4 4.2
10.2 22.7
3.1 5.6
0.8 1.7
66.8 49.7 45.1
15.2 13.0 11.5
6.3 19.5 22.9
6.2 10.3 14.6
5.6 7.5 5.9
26.4 38.6 43.5
5.4 9.7 12.8
9.2 9.6 9.3
15.2 11.4 12.1
40.9 27.9 19.5
2.9 2.8 2.7
6.7 17.0 7.9
13.5 16.8 18.8
38.6 27.4 17.9
22.4 19.8 16.1
12.0 12.2 12.4
6.7 8.1 9.3
3.6 4.8 5.7
8.8 16.2 22.6
8.0 11.6 15.9
77.1 78.9 78.0
50.4 55.4 37.4
34.1 28.3 46.8
9.0 9.2 10.6
1.8 2.4 1.4
0.7 0.6 0.4
2.2 21 2.0
1.8 2.1 1.3
69.1 64.6 64.3
13.6 12.8 11.8
14.1 19.6 21.0
3.2 3.0 2.9
27.6 25.3 30.2
42.4 42.0 40.2
19.8 21.3 20.2
6.8 8.3 6.4
3.4 3.1 3.0
31.6 35.3 47.7
20.6 19.7 17.1
20.3 16.7 21.3
27.3 28.2 13.7
0.2 0.1 0.2

Note: Pearson 2 tests were used to compare differences among the four groups. All differences were significant at p < 0.001.

times (95% CI = 1.07-1.44) higher likelihood of detoxification admis-
sion and a 1.79 times (CI = 1.61-1.99) higher likelihood of re-
habilitation than ambulatory/outpatient treatment admission. Mar-
ijuana-secondary admissions had a 4.75 times (95% CI = 4.18-5.40)
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higher likelihood of detoxification admission and a 2.97 times (95%
CI = 2.70-3.27) higher likelihood of residential rehabilitation admis-
sion. Marijuana-tertiary admissions had a 5.79 times (95%
CI = 5.08-6.61) higher likelihood of detoxification admission and a
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Table 4
Age of first marijuana use, past-month use, and psychiatric problem (column
%).

All marijuana-involved admissions aged 55+ (n = 120,286)

Marijuana-only ~ Marijuana- Marijuana- Marijuana-
primary only tertiary
N (%) 9006 (7.5%) 15,322 70,279 25,679
(12.7%) (58.4%) (21.4%)
Age of first
marijuana
use
<14 24.3 33.1 30.8 28.4
15-17 32.2 33.4 29.7 25.4
18-20 21.0 17.1 15.6 14.4
21-29 11.7 9.4 10.3 121
30+ 9.8 5.8 12.8 18.7
Missing 1.1 1.1 0.9 1.0
Past month use
frequency
None 38.5 34.9 28.9 26.7
Some 37.9 37.9 36.8 30.6
Daily 22.8 26.5 33.5 41.6
Missing 0.9 0.8 0.9 1.1
Psychiatric
problem
Yes 30.5 33.9 31.4 35.7
No 52.7 47.0 45.9 37.9
Missing 16.8 19.1 22.7 26.4

Note: Pearson ? tests were used to compare differences among the four groups.
All differences were significant at p < 0.001.

3.19 times (95% CI = 2.89-3.52) higher likelihood of residential re-
habilitation than ambulatory/outpatient treatment admission.

The fifth column of Table 5 further examines marijuana-primary
with other secondary substance admissions. Compared to admissions
with alcohol as the secondary substance, the likelihood of residential
rehabilitation was 1.29 times (95% CI = 1.11-1.47) higher than am-
bulatory/outpatient when cocaine/crack was the secondary substance
and 1.74 times (95% CI = 1.46-2.07) higher when methamphetamine/
amphetamine was the secondary substance.

Of the covariates, referrals from substance use care providers, as
opposed to self and other individual referrals, were significantly more
likely to result in residential rehabilitation admission, whereas em-
ployers/EAP/other community referrals and court/criminal justice/DUI
referrals were significantly less likely to result in detoxification and
residential rehabilitation admissions in both regression models.
Referrals from healthcare providers were also more likely to result in
residential rehabilitation among all marijuana-involved admissions.
Arrest history was associated with a higher likelihood of detoxification
admission, and prior treatment history was associated with a higher
likelihood of both detoxification and rehabilitation admissions in both
regression models. Compared to those who first used at age 30+,
younger first-use ages (<20 years) were associated with a higher like-
lihood of detoxification among all admissions, while those who first
used at age < 14 had a higher likelihood and those who first used at
ages 15-29 had a lower likelihood of residential rehabilitation. The
findings also show that compared to 2012 admissions, 2015 and 2016
admissions had a higher likelihood of detoxification or residential re-
habilitation, and 2017 admissions had a lower likelihood of detox-
ification in both models but higher likelihood of residential re-
habilitation among all admissions. Racial/ethnic minorities and
homeless people tended to have a higher likelihood of detoxification
and residential rehabilitation admissions in both models. Regional
differences suggest detoxification admissions were more likely in the
West than the Northwest.
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4. Discussion and conclusions

Findings show that the number of older-adult admissions for sub-
stance use treatment increased steadily from 2012 to 2017, totaling
nearly 852,000 during the six years of observation. One of seven older-
adult admissions included marijuana as a problem substance. Marijuana
was the sole substance in 7.5% of all marijuana-involved admissions,
while 92.5% of marijuana-involved admissions included other sub-
stances confirming a high rate of polysubstance use among older mar-
ijuana users who entered treatment. Thus, the study findings largely
stem from polysubstance use among most older adult marijuana users.
Our findings also show that the proportion of marijuana-only admis-
sions steadily declined from nearly 9% in 2012 to 6% in 2017. Research
is needed to examine whether marijuana legalization has influenced
decreased treatment-seeking among older adults who use marijuana
only. Overall, high polysubstance use rates among older adult mar-
ijuana users appear to be similar to those among younger adults. An
epidemiologic study found that 81% of those aged 18+ with lifetime
marijuana use disorder also had at least one other lifetime substance
use disorder (McCabe, West, Jutkiewicz, & Boyd, 2017). The study also
found that those with than those without multiple substance use dis-
orders had a more persistent pattern of polysubstance use over time and
were less likely to remit (McCabe et al., 2017), suggesting greater
substance use problem severity, adverse consequences, and need for
treatment.

As expected, alcohol was the most common substance involved in
treatment admissions in combination with marijuana, but illicit drugs,
including cocaine/crack, heroin/other opiates, and/or methampheta-
mines/amphetamines, were also found in a significant proportion of
marijuana-involved admissions. The significantly higher likelihood of
detoxification and residential rehabilitation use among polysubstance-
involved admissions compared to marijuana-only admissions (sup-
porting H1) also points to greater adverse effects from polysubstance
use, whether it involves alcohol and/or illicit drugs, that necessitate
greater use of inpatient/residential treatment than ambulatory/out-
patient care. In marijuana-primary admissions, cocaine/crack, me-
thamphetamines/amphetamines, or “other” drugs compared to alcohol
as a secondary problem substance were associated with a higher like-
lihood of residential rehabilitation admission (partially supporting H2).

With regard to demographic characteristics, even after controlling
for types of marijuana-involved admissions, racial/ethnic minorities
were significantly more likely to enter detoxification and residential
rehabilitation than ambulatory/outpatient services, suggesting greater
severity of substance use and medical problems. Older adults in re-
sidential treatment tend to have more medical problems than their
younger counterparts (Morse, Watson, MacMaster, & Bride, 2015), and
minority older adults are likely to experience worse health problems
given their generally lower socioeconomic status. Homeless people are
also likely to experience worse health problems, and older homeless
people with substance use problems are likely to need comprehensive
healthcare, housing, and social services.

Of all marijuana-involved admissions, a large portion of those with
polysubstance use had prior treatment episodes. More than one in six
marijuana-secondary and more than one in five marijuana-tertiary ad-
missions had 5+ prior treatment episodes. Although data on when they
received treatment and whether they completed treatment were not
available, multiple treatment episodes indicate chronic substance use
disorders among a significant proportion of marijuana-involved ad-
missions. If the co-use of marijuana and illicit drugs continues to in-
crease in the future, the need for detoxification and rehabilitation will
also increase. The proportion of first-time treatment admissions was
also large, i.e., 58% of marijuana-only and 39% of marijuana-primary
admissions had no prior treatment episode. A previous study based on
the 1998-2008 TEDS-A found that among older-adult admissions, the
proportion of first time admissions was greater than that among
younger adult admissions (Arndt, Clayton, & Schultz, 2011).
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Table 5
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Association of treatment setting with type of marijuana-involved admission and other substance use.

All marijuana-involved admissions

Marijuana-primary with other substance admissions only

Compared to ambulatory/outpatient treatment

Compared to ambulatory/outpatient treatment

Detoxification Residential rehabilitation Detoxification Residential rehabilitation
RRR (95% CI) RRR (95% CI) RRR (95% CI) RRR (95% CI)
Type of marijuana admission: Marijuana
only vs.
Marijuana-primary 1.24 (1.07-1.44) 1.79 (1.61-1.99)
Marijuana-secondary 4.75 (4.18-5.40) 2.97 (2.70-3.27)
Marijuana-tertiary 5.79 (5.08-6.61) 3.19 (2.89-3.52)
Secondary substance: Alcohol vs.
Cocaine/crack 0.89 (0.70-1.11) 1.28 (1.11-1.47)
Methamphetamine 0.87 (0.65-1.17) 1.74 (1.46-2.07)
Heroin 1.00 (0.67-1.48) 1.05 (0.79-1.39)
Other opiates 1.52 (0.99-2.32) 1.30 (0.97-1.75)
Other substances 1.34 (0.97-1.84) 0.81 (0.64-1.02)
Referral source: Self or other individual
vs.
Substance use care provider 0.80 (0.75-0.86) 3.07 (2.91-3.23) 1.29 (0.94-1.77) 3.34 (2.76-4.03)
Other healthcare provider 0.91 (0.86-0.97) 1.15 (1.08-1.22) 0.78 (0.59-1.04) 0.91 (0.75-1.10)
Employer/EAP/other community 0.47 (0.44-0.50) 0.71 (0.69-0.75) 0.33 (0.25-0.43) 0.50 (0.41-0.60)
entity
Court/criminal justice/DUI 0.16 (0.15-0.17) 0.45 (0.43-0.47) 0.16 (0.12-0.20) 0.45 (0.39-0.52)
Missing 0.33 (0.29-0.38) 0.66 (0.58-0.76) 1.15 (0.78-1.70) 0.64 (0.42-0.97)
Arrested 1+ times in past 30 days vs. not  5.07 (4.82-5.33) 1.14 (1.08-1.21) 5.94 (4.89-7.21) 1.15 (0.95-1.38)
arrested
At least one prior treatment episode vs. 1.67 (1.59-1.75) 1.47 (1.41-1.54) 2.24 (1.83-2.75) 1.63 (1.44-1.85)
none
Age of first marijuana use: 30+ years vs.
<14 1.67 (1.56-1.78) 1.13 (1.07-1.19) 0.60 (0.42-0.85) 1.21 (0.93-1.56)
15-17 1.36 (1.28-1.45) 0.94 (0.89-0.99) 0.69 (0.49-0.97) 0.99 (0.76-1.28)
18-20 1.18 (1.10-1.27) 0.85 (0.79-0.90) 0.55 (0.37-0.80) 0.83 (0.62-1.09)
21-29 0.98 (0.91-1.07) 0.85 (0.79-0.91) 0.70 (0.47-1.05) 0.83 (0.61-1.13)
Psychiatric problems: no vs.
Yes 0.67 (0.64-0.70) 1.07 (1.03-1.11) 0.54 (0.42-0.85) 1.05 (0.93-1.19)
Missing 2.74 (2.61-2.88) 1.33 (1.27-1.41) 3.28 (2.66-4.04) 1.44 (1.22-1.69)
Admission year: 2012 vs.
2013 1.04 (0.97-1.12) 1.01 (0.95-1.08) 0.93 (0.69-1.25) 0.96 (0.78-1.18)
2014 1.03 (0.96-1.10) 1.00 (0.94-1.07) 0.89 (0.67-1.20) 0.99 (0.80-1.21)
2015 1.21 (1.13-1.30) 1.16 (1.08-1.23) 1.08 (0.80-1.46) 1.27 (1.04-1.54)
2016 1.00 (0.94-1.07) 1.17 (1.10-1.25) 1.21 (0.90-1.61) 1.04 (0.86-1.27)
2017 0.81 (0.76-0.86) 1.22 (1.15-1.30) 0.71 (0.53-0.95) 1.08 (0.89-1.30)
Male (vs. female) 1.38 (1.32-1.45) 1.11 (1.06-1.15) 1.44 (1.16-1.79) 1.05 (0.92-1.21)
Race/ethnicity: Non-Hispanic White vs.
Non-Hispanic Black 1.17 (1.12-1.23) 1.26 (1.21-1.32) 1.43 (1.17-1.76) 1.48 (1.29-1.69)
Hispanic 1.12 (1.05-1.20) 0.99 (0.92-1.05) 1.26 (0.94-1.70) 1.53 (1.26-1.86)
All other 1.47 (1.36-1.58) 1.22 (1.14-1.31) 0.85 (0.59-1.22) 1.35 (1.08-1.69)
Education: < 12years vs.
12 years 1.22 (1.16-1.23) 0.96 (0.92-0.99) 1.25 (1.02-1.53) 0.96 (0.84-1.09)
13-15 years 1.12 (1.05-1.20) 1.06 (1.01-1.12) 1.28 (1.00-1.64) 1.08 (0.92-1.26)
16+ years 1.08 (0.99-1.17) 1.04 (0.97-1.11) 1.18 (0.82-1.69) 1.11 (0.88-1.40)
Missing 1.07 (0.92-1.25) 0.68 (0.58-0.79) 1.35 (0.74-2.45) 0.57 (0.34-0.97)
Living arrangement: Independent living
vs.
Dependent living 0.85 (0.79-0.91) 2.25 (2.15-2.36) 1.03 (0.78-1.37) 2.87 (2.50-3.31)
Homeless 5.19 (4.96-5.43) 4.39 (4.20-4.58) 4.00 (3.31-4.85) 4.28 (3.74-4.90)
Region: Northeast vs.
Midwest 0.79 (0.75-0.84) 0.93 (0.88-0.98) 0.44 (0.33-0.59) 0.97 (0.82-1.14)
South 0.97 (0.91-1.03) 1.02 (0.97-1.07) 0.52 (0.40-0.68) 1.07 (0.90-1.26)
West 2.06 (1.96-2.18) 0.90 (0.85-0.94) 1.42 (1.13-1.78) 0.93 (0.79-1.09)
Model statistics N = 115,555 admissions; likelihood ratio x2 = 45,039.13, N = 14,411 admissions; likelihood ratio XZ = 3407.95, p < 0.001,

p < 0.001, Pseudo R? = 0.222

Pseudo R? = 0.204

Note: Admissions in US jurisdictions/territories were excluded due to small numbers.

* p < 0.05.
* p < 0.01.
= p < 0.001.

Another important finding is that self or other individuals were the
most prevalent referral sources for marijuana-secondary and-tertiary
admissions. This suggests that older adults themselves or family/friends
were aware of these substance use problems, probably because these
older adults had problems with substances (e.g., alcohol, cocaine/crack,
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heroin/other opiates) that may have caused them more harm than
marijuana. In contrast, courts/criminal justice systems/DUI were the
most prevalent referral sources for marijuana-only and -primary ad-
missions. These older adults may have been less willing to seek treat-
ment voluntarily or to perceive that their problems are marijuana
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related. Those caught using marijuana in states where marijuana is il-
legal may have been prompted to enter treatment because they faced
criminal charges. Marijuana-only admissions in particular may have
included those who did not see harms from using marijuana, especially
since they were not using other substances. However, 42% of mar-
ijuana-only admissions had prior treatment, suggesting that they may
have had problems with marijuana and/or other substance use in the
past or were using marijuana as a substitute for drugs they had pre-
viously used that are considered more harmful. Criminal justice re-
ferrals also indicate that older adults with marijuana-only and -primary
admissions have DUI and other legal problems caused by their sub-
stance use, and these adverse effects should not be ignored.

Consistent with previous study findings, marijuana use for a ma-
jority of older-adult admissions began early in life, suggesting that
many older adults have used marijuana for four or more decades al-
though some may have cycled in and out of use (Choi, DiNitto, & Marti,
2018). For those with a first treatment admission, increased physical
and mental vulnerabilities due to long-term use combined with the
effects of aging may have been an impetus for admission. The high
criminal justice referral rates show that stressors from substance use
have also become a legal liability.

While TEDS-A is a national data set, generalizability of the findings
is limited due to the following data constraints. First, TEDS-A includes
only admissions to publicly-supported treatment programs leaving out
those admitted to private treatment sources who are likely to have more
financial resources. Second, each state may have different methods and
procedures for collecting data from treatment programs, resulting in
large amounts of missing data for many variables. For example, sub-
stance use disorder diagnoses were not available for 65% of all ad-
missions aged 55+ and of marijuana-involved admissions. Missing data
for mental disorders (“psychiatric problems”) also precluded mean-
ingful analysis of the role of co-occurring mental disorders in treatment
admissions, referrals sources, and treatment settings. More uniform and
detailed data are needed, and future research should examine the ef-
fects of comorbidity of substance use and mental disorders on treatment
outcomes. Third, TEDS-A does not include information on transfer from
one program to another (e.g., from detoxification to residential re-
habilitation or outpatient treatment). This may partly explain why a
large proportion (e.g., 39% of marijuana-only cases) did not use mar-
ijuana in the past month. Fourth, since TEDS-A cases are admissions,
not individuals, potential duplication/overestimation of polysubstance
use problems (especially among marijuana-secondary or -tertiary ad-
missions) is likely, as these admissions had higher rates of prior treat-
ment episodes. Fifth, the public use TEDS-A data set does not include
chronological age or more detailed age categories for the 55+ age
group, precluding more in-depth analysis by age. As Sahker, Schultz,
and Arndt (2015) found, there are significant age-related differences
among older adults who enter substance abuse treatment (e.g., more
healthcare provider/primary care referrals as age increases).

Despite its limitations, the study provides insights into older adults'
admissions to public substance use treatment programs and has several
implications. First, regardless of co-use of other substances, marijuana
misuse in late life carries physical, mental, and legal (e.g., DUI and
other) risks. With increasing numbers of older adults using marijuana,
healthcare providers should screen patients for marijuana and other
substance misuse, and they may need more education and more effec-
tive tools for doing so. Healthcare providers also need training in pro-
viding psychoeducation and treatment, preferably in integrated phy-
sical/behavioral healthcare settings, to better meet older substance
users' complex health and behavioral health needs. Growing numbers of
older-adult polysubstance users need aging-friendly specialty substance
abuse treatment where they feel comfortable and their needs are ap-
propriately met. Second, the high rates of racial/ethnic minorities and
homeless people represented in polysubstance abuse admissions to
public treatment also indicates that these programs need resources to
offer their patients/clients comprehensive, culturally relevant, health,
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mental health, housing, and social services often necessary for
achieving positive treatment outcomes. Third, older adults who have
marijuana and other substance use problems should be educated on the
harms from use or misuse of specific drugs and the need for treatment
and encouraged to seek help. With this awareness, they will hopefully
be more likely to seek treatment voluntarily and avoid escalating pro-
blems.
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