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ABSTRACT

Aims This study aimed to project the number of people aged 50 years or older with substance use disorder (alcohol/
illicit drug dependence or abuse) in the United States in 2020. Design Logistic regression models were applied
to estimate parameters predicting past-year substance use disorder using the 2002—-06 National Survey on Drug
Use and Health data. We applied these parameters to the projected US 2020 population to estimate the number of
adults aged 50 or older with substance use disorder in 2020. Setting Non-institutionalized US residences.
Participants Substance
use disorder is classified based on criteria in the Diagnostic and Statistical Manual of Mental Disorders, 4th edition.

Representative sample of the US civilian, non-institutionalized population. Measurements

Findings Due to the large population size and high substance use rate of the baby-boom cohort, the number of adults
aged 50 or older with substance use disorder is projected to double from 2.8 million (annual average) in 2002-06 to 5.7
million in 2020. Increases are projected for all examined gender, race/ethnicity and age groups. Conclusions Our

estimates provide critical information for policymakers to allocate resources and develop prevention and treatment

approaches to address future needs of the US older adult population with substance use disorder.
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INTRODUCTION

Substance use disorder (SUD, alcohol or illicit drug depen-
dence or abuse) and substance misuse are associated with
numerous health and social problems [1-4] and increase
the risk of hospitalization, nursing home placement
and death among older adults [5-10]. Moreover, 90% of
older adults use prescription and over-the-counter medi-
cations, and many medications interact adversely with
alcohol or illicit drugs [5-7]. At least 25% of older adults
use psychoactive medications with abuse potential [10].
In addition, older adults experiencing emotional and
social problems (e.g. bereavement, loneliness, social iso-
lation) and medical problems (e.g. chronic pain, insom-
nia, dementia, depression or anxiety) are at greater risk
for substance use [5-9]. The same problems may also be
aggravated by SUD [5-9]. Despite varying definitions of
older adults, these studies generally indicate that age-
related physiological, psychological and social changes
among older people increase the impact of substance use.
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This study defines older adults as people aged 50 years or
older.

However, SUD among older adults is often under-
diagnosed, misdiagnosed, undertreated or untreated
[11-21]. Health professionals tend to overlook SUD
among older adults, attributing the symptoms instead
to dementia/Alzheimer’s disease, depression or other
problems common among older adults [12-21]. More-
over, older adults are more likely to hide their substance
use problems and are less likely to ask for help than
younger adults [11-21]. Furthermore, drug and alcohol
treatment programs designed specifically for older
adults are not available widely in the United States. Only
7% of substance abuse treatment facilities reported
having a program or group designed specifically for
seniors in 2006 [22], although older adults with SUD
have been shown to respond well to age-specific, support-
ive and non-confrontational group treatment, and these
individuals can recover and maintain an improved
quality of life [11-21].
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There has been growing concern and recognition that
as the baby-boomers age, the consequences of their sub-
stance use will place a tremendous burden on US health-
care delivery and financing systems, families and society
[22,23,25-28]. Compared to earlier cohorts, baby-
boomers (born from 1946 to 1964) have much higher
rates of illicit drug use [23]. Moreover, the population size
of the baby-boom generation is larger than any earlier
cohorts [24]. Three statistical projection studies that took
account of these factors forecast large increases in the
prevalence of substance use and SUD among older adults
as the baby-boom cohort ages [25-27]. The number of
people aged 50 or older in need of treatment for drug
abuse was estimated to increase from 147 000 in 1995 to
911 000 in 2020 [26]. The number of people aged 50 or
older in need of illicit drug or alcohol abuse treatment
was estimated to increase from 1.7 million in 2000-01 to
4.4 million in 2020 [25]. The number of marijuana users
aged 50 or older was expected to increase from 719 000
in 1999-2001 to 3.3 million in 2020 [27]. These studies
[25-27] were based on the National Survey on Drug Use
and Health (NSDUH) data collected prior to 2002.

The NSDUH is the primary annual source of informa-
tion on the use of illicit drugs, alcohol and tobacco in the
civilian, non-institutionalized population in the United
States. [29,30]. Since 2002, important methodological
improvements have been made in the NSDUH [29].
Incentive payments of $30 for each respondent were ini-
tiated, data collection quality control procedures were
improved and sample weight calibration was shifted from
the 1990 to the 2000 decennial census. These changes
enhanced the quality of the data, improved the response
rates and increased the reporting of substance use by
adults [29,30].

Therefore, the current study sought to generate more
precise projections of the number of adults aged 50 or
older with SUD in 2020 using the 2002—-06 NSDUH data
and applying the Census Bureau's recent updated
national population projections for the year 2020. In
addition to the advantages resulting from the method-
ological improvement since 2002, the large combined
sample size of older adults from the 2002-06 NSDUHs
makes it possible to generate more precise estimates than
the previous papers [25-27]. Furthermore, the larger
sample used in this study enabled us to examine possible
cohort effects and to test a key assumption underlying
the projection approach used in this study and previous
papers [25-27], namely that SUD among different
cohorts can be predicted adequately using a single model.
The estimates generated in this study will provide critical
information to policymakers for planning resources and
developing treatment infrastructures to address the needs
of the US older adult population with SUD over the next
decade.

© 2009 The Authors. Journal compilation © 2009 Society for the Study of Addiction

SUD among US older adults in 2020 89

METHODS
Data source

This study examined data from the 2002-06 NSDUHs, a
series of annual cross-sectional nationally representa-
tive surveys of the US civilian, non-institutionalized
population aged 12 years or older conducted by the Sub-
stance Abuse and Mental Health Services Administra-
(SAMHSA). The 2002-06 NSDUHs
estimates for all 50 States plus the District of Columbia.
The first-stage sampling units of the 2002—04 NSDUHs
were clusters of census blocks called area segments,
while the first stage of selection for the 2005-06
NSDUHs was census tracts (within sampled census
tracts, adjacent census blocks were combined to form
the second-stage sampling units or area segments). In
each of the selected area segments, all eligible dwelling
units were listed and a sample of these was selected. In
these sample units (households or units within group
quarters), sample people aged 12 or older were selected
randomly using pre-determined selection probabilities
[29-30]. Data are collected by interviewers in personal
visits to households and non-institutional group quar-
ters. The interview averages approximately an hour.
Audio computer-assisted self-administered interviewing
(ACASI) is used, providing respondents with a private,
confidential way to record answers. Further description
of the data source is available from the SAMHSA
website [30].

tion provide

Criteria for substance use disorder (SUD)

SUD is classified based on the Diagnostic and Statistical
Manual of Mental Disorders, 4th edition (DSM-IV) criteria
[31]. The NSDUH includes a series of questions designed
to measure these criteria within the 12 months prior to
interview [30]. Studies evaluating the quality of NSDUH
estimates of SUD have shown good validity and reliability
[32-33].

Analytical approach

Two analysis steps were conducted to estimate the
number of older adults with SUD in 2020. First, logistic
regression models were applied to determine parameter
estimates that characterize the relationships between
the best sets of independent variables and the outcome,
past-year SUD, among the older adult population
(defined as age 50 or older) based on the combined
2002-06 NSDUH data. Secondly, we applied the param-
eters estimated from these models to the projected US
population for the 2020 to estimate the number of older
adults with SUD in 2020.

Addiction, 104, 88-96



90 Beth Han et al.

Logistic regression models among people aged 50 or older
in 2002-06

As people who have not used alcohol by age 33 are
expected to have an extremely low probability of having
SUD [34], we developed high-risk and low-risk models
separately to improve the quality of our estimates. Logis-
tic regression models were utilized to examine character-
istics associated with past-year SUD among people aged
50 or older who had never used alcohol or initiated use
after the age of 32 (low-risk model, n = 5235; at the time
of the survey interview, 4646 sampled older adults had
never used alcohol and 13 of them had past-year SUD;
589 sampled older adults had initiated alcohol use after
the age of 32 and four of them had past-year SUD) and
among people aged 50 or older who initiated alcohol use
before the age of 33 (high-risk model, n=25 525).

During the model building, we considered only char-
acteristics that were known by the age of 32 and could
be assumed to be generally stable as people age beyond
the age of 32. We examined age (continuous variable),
gender (male, female), race/ethnicity (non-Hispanic
white, non-Hispanic black, non-Hispanic other or His-
panic), years of education (<12, 12 or >12), age at first
alcohol use (=16, 17-20 or 21-32 for high-risk model
only), and age at first illicit drug use (=16, 17-20, 21-32
or did not use before the age of 33 for high-risk model
only) indicating the earliest age at initiation of mari-
juana, cocaine, heroin, hallucinogens, inhalant or non-
medical use of pain relievers, tranquilizers, stimulants
or sedatives. The Hosmer-Lemeshow (HL) goodness-of-fit
tests for survey data were applied to determine the
adequacy of the fit of the models [35]. The analyses used
SUDAAN software [36] to adjust for the complex sample
design and sampling weights of the NSDUH.

Models examining cohort effects

We examined cohort effects (born 1945 or earlier, born
1946-50 or born 1951-56) in these logistic regression
models we built as described above because an underlying
assumption of our projection method is that SUD among
different cohorts can be predicted adequately using a
single model. We also examined cohort effects in these
logistic regression models among sampled people aged 26
or older who initiated alcohol use before the age of 33 and
who will be 50 years old or older in 2020 (born 1945 or
earlier, 1946-50, 1951-56 or 1957-70).

Projections to the population aged 50 or older in 2020

To construct a sample representative of the population
aged 50 years or older in 2020, we first combined the
samples aged 32 or older from the 2002 NSDUH, aged 33
or older from the 2003 NSDUH, aged 34 or older from
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the 2004 NSDUH, aged 35 or older from the 2005
NSDUH and aged 36 or older from the 2006 NSDUH
(n=83429). Secondly, for this combined sample, we
increased the age (at the time of the survey interview) of
each respondent by adding 18 for the 2002 NSDUH
respondents, 17 for the 2003 NSDUH respondents, 16 for
the 2004 NSDUH respondents, 15 for the 2005 NSDUH
respondents and 14 for the 2006 NSDUH respondents.
These steps allowed us to utilize the alcohol and illicit
drug use history and other stable characteristics of the
sampled cohorts from the 2002-06 NSDUHs who will
be 50 or older in 2020.

To better reflect the US older adult population in 2020,
we adjusted the analysis weights so that estimates
from this constructed sample would match the Census
Bureau's recent mid-level projection of the US population
aged 50 or older in 2020 by age, gender, race and His-
panic origin [37]. The analysis weights also were adjusted
to account for differential mortality rates among people
with SUD based on the results of US studies by Neumark
and colleagues [38,39].

Based on the parameters estimated from the two
logistic regression models, a predictive probability was
assigned to each respondent in this 2020 population
sample. Then, we tabulated the weighted sums of the
predicted probabilities representing the estimated preva-
lence in 2020. We computed standard errors of the pro-
jections using a jack-knife procedure, helping to account
for bias and variance associated with the modeling and
prediction. More details on these methods have been
described in a previous study [25].

RESULTS

Logistic regression models among people aged 50
or older

Table 1 shows the sample sizes for the regression models
and the projection analyses. Among people aged 50 or
older who had never used alcohol or first used it after age
32 (the group described by the low-risk model), gender,
race/ethnicity and education were not associated signifi-
cantly with past-year SUD; thus, these variables were not
considered in this model. Table 2 presents the results of
our final low-risk model. The HL test indicates that this
model has no evidence of lack of fit (HL y%*s=7.17,
P =0.52). With each additional year of age, older adults
who had not initiated alcohol use prior to age 33 or never
used alcohol were 0.91 times [odds ratio (OR) =0.91,
95% confidence interval (CI) = 0.86-0.95] less likely to
have past-year SUD.

Table 3 shows the results of our final high-risk model.
The HL test indicates that this model has no evidence of
lack of fit (HL%s) = 4.95, P = 0.76). With each additional
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Table 1 Sample sizes for low-risk and high-risk regression models for past-year substance use disorder and 2020 projections, by levels

of variables in models.

Sample for regression models (age 50 or older in 2002-06)

Variables Sample size

Sample for projections
(age 50+ in the year 2020)

Sample cases with past-year
substance use disorder

Low-risk model*

Total 5235
High-risk model*

Total 25525
Gender

Male 12583

Female 12942
Race/ethnicity

White non-Hispanic 21518

Black non-Hispanic 1981

Other non-Hispanic 724

Hispanic 1302
Education

<12 years 3897

12 years 8613

>12 years 13015
Age at first alcohol use (years)

=16 8937

17-20 11083

21-32 5505
Age at first illicit drug use (years)

=16 1258

17-20 3123

21-32 3084

33+ or never 18 060

17 9784
1066 73 645
790 35414
276 38 231
841 58 058
121 6796
39 2801
65 5990
181 9293
329 23968
556 40 384
638 36573
340 26 526
88 10 546
196 18372
289 13 907
202 6995
379 34 371

“The low-risk sample was comprised of all respondents who either initiated alcohol use after the age of 32 or never have used alcohol, and the high-risk
sample was comprised of all respondents who had initiated alcohol use prior to the age of 33. Source: SAMHSA, Office of Applied Studies, National

Household Survey on Drug Abuse, 2002-06.

Table 2 Low-risk final model: logistic regression model for past-
year substance use disorder among people aged 50 or older who
initiated alcohol use after the age of 32 or never have used

alcohol.
Substance use disorder versus no
substance use disorder n= 5235
Variables B (SE of B); OR (95% CI)
Intercept 0.44 (1.50)
Age* —0.10 (0.03); 0.91 (0.86-0.95)

*P < 0.001; Hosmer-Lemeshow (HL) goodness-of-fit test: HL x*s) = 7.17,
P =0.52, indicating the model has no evidence of lack of fit. Source:
SAMHSA, Office of Applied Studies, National Survey on Drug Use and
Health, 2002-06. SE: standard error; OR: odds ratio; CL: confidence
interval.

year of age, older adults were 0.97 (OR=0.97, 95%
CI=0.96-0.98) times less likely to have past-year SUD.
Male older adults were 2.32 times (OR =2.32, 95%
CI=1.92-2.79) more likely to have past-year SUD than
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their female counterparts. Older adults with fewer than 12
years of education were47% (OR =1.47,95%CIl=1.17—
1.86) more likely to have past-year SUD than those with
more than 12 years of education. Compared with people
who first used alcohol at age 21-32, older adults who
had initiated alcohol use by age 16 or at age 17-20 had
a greater likelihood (OR =2.05, 95% CI=1.51-2.77;
OR =1.49, 95% CI = 1.11-2.01, respectively) of having
past-year SUD. In contrast to people who did not use illicit
drugs before age 33, older adults who initiated illicit drug
use by age 16 were more than four times (OR =4.21,95%
CI = 3.23-5.50) more likely to have past-year SUD; those
who initiated illicit drug use at 17-20 or 21-32 were
almost three times (OR =2.92, 95% CI=2.31-3.68;
OR = 2.58,95% CI = 2.04-3.27, accordingly) as likely to
have past-year SUD.

Models examining cohort effects

Cohort was neither associated with past-year SUD nor
interacted with other examined covariates among people
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Table 3 High-risk final model: logistic regression model for past-
year substance use disorder among people aged 50 or older who
initiated alcohol use before the age of 33.

Substance use disorder versus no
substance use disorder n= 25 525

Covariates B (SE of B); OR (95% CI)
Intercept —-2.81 (0.40)
Age* —0.03 (0.01); 0.97 (0.96-0.98)
Sex*
Male 0.84 (0.09); 2.32(1.92-2.79)
Female
Race/ethnicity

Non-Hispanic white
Non-Hispanic black
Non-Hispanic other

0.13 (0.14); 1.14 (0.87-1.51)
-0.20 (0.26); 0.82 (0.49-1.37)

Hispanic 0.02 (0.18); 1.02 (0.72-1.44)
Education™*
<12 0.39 (0.12); 1.47 (1.17-1.86)
12 0.14 (0.09); 1.16 (0.96-1.39)
>12

Age at first alcohol
use (years)*

=16 0.72 (0.15); 2.05 (1.51-2.77)
17-20 0.40 (0.15); 1.49 (1.11-2.01)
21-32
Age at first illicit drug use

(years)™

=16 1.44 (0.14); 4.21 (3.23-5.50)
17-20 1.07 (0.12); 2.92 (2.31-3.68)
21-32 0.95(0.12); 2.58 (2.04-3.27)

Did not use before the
age of 33

*P < 0.0001; **P < 0.01. Hosmer-Lemeshow (HL) goodness-of-fit test: HL
x5 =4.95, P=0.76; indicating the model has no evidence of lack of fit.
Source: SAMHSA, Office of Applied Studies, National Survey on Drug Use
and Health, 2002-06. SE: standard error; OR: odds ratio; CI: confidence
interval.

aged 50 or older who had never used alcohol or first used
it after age 32, among people aged 50 or older who initi-
ated alcohol use before age 33, or among sampled people
aged 26 or older who initiated alcohol use before age 33
and who will be 50 years old or older in 2020 (results
available on request). These findings are consistent with
our underlying assumption that a single set of predictors
can be used to project the number of people aged 50 or
older with past-year SUD across the multiple cohorts
relevant to this study.

Projections to the 2020 population

As shown in Table 4, the population aged 50 or older is
expected to increase 39% from 83.2 million in 2002-06
to 115.6 million in 2020, directly reflecting the projec-
tions from the Census Bureau. Particularly, the Hispanic
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population aged 50 or older is expected to more than
double from 6.1 million to 13.0 million during this time
period. We applied the regression results to the projected
population in 2020 and found that the rate of past-year
SUD among people aged 50 or older was 4.9%, 44%
higher than the rate in 2002—-06. The number of adults
aged 50 or older with past-year SUD is projected to more
than double from approximately 2.8 million (annual
average, 95% CI: 2.6 million—3.0 million) in 2002-06
to approximately 5.7 million (95% CI: 5.0 million—6.5
million) in 2020. Increases are projected for all examined
gender, race/ethnicity and age groups. The number of
non-Hispanic whites aged 50 or older with past-year SUD
is expected to almost double from 2.2 million (95% CI: 2.1
million—2.4 million) in 2002-06 to 4.3 million (95% CI:
3.7 million—5.0 million) in 2020. The number of Hispan-
ics aged 50 or older with past-year SUD is expected to
triple from 0.2 million (95% CI: 0.1 million—0.3 million)
to 0.6 million (95% CI: 0.5 million—0.7 million) during
this time-period. The number of adults aged 50-59 with
past-year SUD is projected to increase 61% from 1.9
million (95% CI: 1.8 million—2.1 million) in 2002—06 to
3.1 million (95% CI: 2.8 million—3.5 million) in 2020.
The number of adults aged 60—69 with past-year SUD is
expected to more than triple from 0.6 million (95% CI:
0.5 million—0.7 million) to 1.9 million (95% CI: 1.6
million—2.3 million) during this time-period.

DISCUSSION

This paper forecasts the prevalence of SUD among adults
aged 50 or older in 2020. Our results indicate that the
number of adults aged 50 or older with past-year SUD is
projected to more than double from approximately 2.8
million (annual average) in 2002-06 to approximately
5.7 million in 2020, resulting from the combined effects
of a 39% population increase and a 44% increase in the
rate of past-year SUD. Based on the most recent nation-
ally representative data on substance use and the Census
Bureau’s most recent projection for the US population
aged 50 or older in 2020, our projected number (5.7
million) is approximately 30% greater than the previous
projection based on the 2000-01 NSDUHs [25] and the
Census Bureau’s earlier projection.

For several reasons, the number of people aged 50 or
older who need alcohol orillicit drug treatment in 2020 is
likely to exceed our projected 5.7 million. First, our esti-
mates do not include older adults residing in nursing
homes and other institutions who may have high expo-
sure to abusable prescription medications and are often
overlooked in screening for SUD [10]. Secondly, despite
the use of state-of-the-art methods to enhance privacy
and confidentiality and to promote candid reporting
during the NSDUH interview, respondents may under-
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report their substance use and SUD symptoms [40].
Thirdly, we classified SUD based on DSM-IV criteria. The
DSM-IV criteria were developed and validated in young
and middle-aged samples and might not be as valid for
older people, for whom criterion-related issues may differ
from those of younger adults due to age-related differ-
ences in pharmacokinetics, physiology-related variations
in substance tolerance and social circumstances such as
employment status and living arrangement [12,28]. The
DSM-IV criteria may not identify older adults with sig-
nificant problems but without the specific symptoms
necessary for SUD.

Our results indicate that the number of adults aged
50-59 with past-year SUD is projected to increase 61%
from 1.9 million in 2002-06 to 3.1 million in 2020. The
number of adults aged 60—69 with past-year SUD is
expected to more than triple from 0.6 million to 1.9
million during this time-period. These estimates indicate
an urgent need to expand the availability of substance
abuse treatment services for older adults. Effective treat-
ments for older adults with SUD include supportive and
non-confrontational approaches, cognitive—behavioral
approaches, slower treatment pace and approaches tai-
lored to older patients’ unique psychosocial and health
needs [11-21]. Through treatment and recovery, older
adults can have better quality of life and health status
[11-21]. Unfortunately, only 7% of substance abuse
treatment facilities in the United States in 2006 reported
having a special program or group designed specifically
for older adults [22].

Researchers have reported the effectiveness of inte-
grating primary care with substance abuse treatment
programs [46—49]. Providing substance abuse services in
primary care settings would be particularly helpful for
older adults because they tend to have multiple comorbid
conditions and visit their physicians regularly and
because SUD, like other chronic illnesses, requires early
intervention and continued care [50]. As SUD among
older adults is often underdiagnosed, misdiagnosed,
undertreated or untreated [11-21], primary care physi-
cians can play significant roles in screening for substance
use problems in older adults, with approaches such as
SBIRT (Screening, Brief Intervention and Referral to
Treatment) [41-45].

This study has several limitations. First, the classifica-
tion of SUD was not based on clinical diagnoses by
psychiatrists or psychologists but on responses to stan-
dardized questions self-administered in the presence of a
survey interviewer, which may result in some misclassi-
fications. Secondly, we did not make a separate projection
for the number of older adults with illicit drug use disor-
der as we found a significant interaction effect between
the cohort variable and age at first illicit drug use in the
model predicting past-year illicit drug use disorder, indi-
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cating that early illicit drug use among the pre-baby-
boom cohort was associated with a much greater risk of
later illicit drug use disorder than among the baby-boom
cohort. Thus, we recommend that researchers not use the
current methodology with an assumption of similar pre-
diction across cohorts to project illicit drug use disorder
unless cohort differences can be adequately accounted for
in models. Finally, due to the nature of the cross-sectional
data, the NSDUH did not provide information on the pat-
terns of relapse and remission of substance use problems.
To better understand the life-course of substance use
problems and to better distinguish age, cohort and time-
period effects, longitudinal studies are needed to help
project ageing baby-boomers with SUD over the next
decade.

Our projection indicates that substance abuse treat-
ment need among older adults will increase dramatically
during the next decade as the baby-boom generation
ages. Given the continuing high rates of illicit drug use
among subsequent cohorts, increases in treatment need
are expected to continue beyond 2020. With much of the
current US substance abuse treatment separated from
primary care and focused upon younger patients,
increased treatment availability and more integrated
approaches are needed to address substance abuse
problems fully among tomorrow’s older adults.
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