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Background: Alcohol use disorder (AUD) is a growing problem among older adults. The aim of this study was to
quantify trends in first-time treatment admissions for older adults with AUD in the U.S., and examine the medical
and specialty clinical services offered by treatment facility type.

zreatment Methods: Patient level data were collected from the Treatment Episode Data Set for Admissions between
N::: g:izte 2004-2017. Joinpoint regression was used to identify unique trends in first-time treatment admissions for older

adults with AUD. Provider level data were collected from the National Survey of Substance Abuse Treatment
Services (N-SSATS) for the most recent year, 2017. N-SSATS data were grouped by facility type (inpatient/
hospital, residential, and outpatient treatment) to examine differences in medications and clinical services.
Results: Among all persons seeking first-time treatment for AUD with alcohol as their primary drug of choice
(n = 3,606,948), there was a significant increase in the proportion of older adults seeking treatment from 2004
to 2017 (p-trend < 0.001), with an average annual percent change of 6.8% (95% confidence intervals:
6.2%-7.4%). The majority of older adults with AUD sought treatment in outpatient and residential facilities,
which compared to hospital-based facilities had lower odds of offering supervised detoxification, acamprosate,
naltrexone, psychiatric medications, or mental health services (all p-values < 0.001). Fewer than 25% of hos-
pital-based and 20% of residential or outpatient facilities offered specialty services for older adults.
Conclusions: U.S. substance abuse treatment providers are not compensating for the changing nature of ad-
missions by older adults, and are not providing state of the art services for this population.

Mental health

1. Introduction outpace all other age groups in the U.S., and there is a need to better

understand if and how the substance use disorder (SUD) treatment

Alcohol use disorder (AUD) is highly prevalent yet often goes un-
diagnosed and untreated, especially among older adults (DiBartolo and
Jarosinski, 2017). Globally, several countries including the United
Kingdom, Australia, and China report that heavy or risky drinking
among older adults is a significant public health concern (Kraus et al.,
2015; Rao and Roche, 2017; Wang et al., 2017). In the United States,
there is converging evidence via the National Survey on Drug Use and
Health (Han et al.,, 2017) and the National Epidemiologic Survey on
Alcohol and Related Conditions (Grant et al., 2017) that rates of binge
drinking and AUD are increasing among older adults. These trends

system is responding to increasing rates of AUD in older adults. The age
range that defines ‘older adults’ is not clear in SUD research (Carew and
Comiskey, 2017); for the purpose of this manuscript, we will refer to
older adults as those individuals aged 55 and older because they would
not be classified as ‘mid-life’ and may begin experiencing age-related
health problems (Petry, 2002; Huhn et al., 2018).

Older adults are often medically complicated and are more likely
than the general population to have co-occurring health and mental
health issues coupled with AUD (Han et al., 2018; Bright et al., 2018;
Milic et al., 2018; Wu et al., 2018). Thus, it might be especially

Abbreviations: AUD, alcohol use disorder; TEDS-A, treatment episode data set for admissions; N-SSATS, National Survey of Substance Abuse Treatment Services;

AAPC, average annual percent change; CI, confidence intervals
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important for older adults with AUD to be managed medically by a
physician (Menninger, 2002; Kohn et al., 2004). FDA-approved medi-
cations for AUD include acamprosate (Sass et al., 1996), naltrexone
(Volpicelli et al., 1992), and disulfiram (Substance Abuse and Mental
Health Services Administraion, 2009; Skinner et al., 2014). While
acamprosate and naltrexone have relatively benign side effect profiles
and might be well-tolerated in older adults who are on multiple classes
of medications (Barrick and Connors, 2002), there have been only two
controlled research studies on AUD medication strategies in this po-
pulation, both of which supported the use of naltrexone for relapse
prevention (Tampi et al., 2019) Since few controlled studies of medi-
cations (and other treatment strategies) have addressed alcohol use in
older populations, public health officials have called for increased re-
search on assessment and treatment for older adults with AUD (Sorocco
and Ferrell, 2006; Wang and Andrade, 2013; Crome and Crome, 2018).
While alcohol use and AUD are growing problems in the older adult
community, there are no recent reports on trends in treatment admis-
sions for older adults and/or services available in SUD treatment fa-
cilities. Thus, the aim of this study was to quantify trends over time in
first-time treatment admissions for older adults with AUD in the U.S.,
and examine the medical and clinical services available in various
treatment settings. Trend analyses utilized the proportion of older
adults rather than total numbers to examine the likelihood that provi-
ders within the addiction treatment system would treat older adults,
and in light of recent studies that suggest that binge drinking, while still
problematic, has decreased among younger adults in recent years
(Patrick and Terry-McElrath, 2017; Krieger et al., 2018). We hypothe-
sized that there has been an increase in the proportion of U.S. older
(55+) adults seeking treatment for AUD over time, and that treatments
offered would vary as a function of the intensity of service provided.

2. Methods
2.1. Sample collection

Patient level data were collected from the Treatment Episode Data
Set for Admissions (TEDS-A) between 2004-2017 (N = 25,865,198).
TEDS-A is a publicly available database of patients entering state cer-
tified substance abuse treatment facilities (Center for Behavioral Health
Statistics and Quality, 2018). For the current study, only first-time
treatment admissions for AUD with alcohol as the primary drug of
choice (n = 3,606,948) were used in order to eliminate the possibility
that individuals could be counted multiple times (given they could have
multiple treatment admissions over the years), and to examine the fa-
cility type where first-time admissions seek treatment, which might
have an impact on the intensity of treatment and medical services
provided. Previous treatment attempts are a self-reported variable in
TEDS-A and there are no identifiers linking patients across multiple
admissions. Older adults with AUD were defined as persons 55 and
older at time of treatment entry (n = 314,584), because that is the
oldest age category in the TEDS-A database (for years 2004-2015), and
persons 55 and older are considered to be through “mid-life” and
moving toward the retirement phase of their careers.

Provider level data were collected from the National Survey of
Substance Abuse Treatment Services (N-SSATS) for the most recent
year, 2017 (N = 13,585). The N-SSATS is a publicly available database
of substance abuse treatment facilities, and includes data on facility
type, medications offered, and clinical services available, such as
medication types and specialty mental health treatments (Center for
Behavioral Health Statistics and Quality, 2018). Facility type was
grouped for this study to include three levels of care: inpatient/hospital,
residential, and outpatient treatment settings.

2.2. Statistical analyses

To identify trends in first-time treatment admissions for older adults
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with AUD, joinpoint regression was used for the years 2004-2017 to
examine the proportion of adults 55 and older as a function of all ad-
missions for first-time AUD treatment. Joinpoint regression is specifi-
cally designed to identify unique trends in cross-sectional data over
time by optimizing the number of single regression lines (0 joinpoints
equals 1 regression line) that best fit the shape of the data across time
points. Significance of each trend is determined by comparing the slope
of each regression line to 0, with alpha < 0.05. This approach also
yields an average annual percent change (AAPC) for the entire time
period and within each unique trend. The total number of first-time
treatment admissions for AUD with alcohol as the primary drug of
choice for 55+ and persons under 55 is reported as a function of year in
Supplementary Fig. 1. In addition, sex-based differences in older adult
first-time admissions were examined for the most recent trend
(2012-2017) using chi-squared analysis.

Group comparisons by facility type (inpatient/hospital, residential,
outpatient) were analyzed via Kruskal Wallis H test with Bonferroni
correction for multiple comparisons. Key variables included medical
services/medications (detoxification, oral naltrexone, extended-release
naltrexone, acamprosate, disulfiram, psychiatric medications) and
clinical services (mental health services, senior/older adult services).
Trend analyses were performed in Joinpoint version 4.6.0 (National
Cancer Institute, Bethesda, MD), and all other analyses were performed
in SPSS version 24.0 (IBM Statistics, Armonk, NY)

3. Results
3.1. Trends in older adults seeking treatment for alcohol use disorder

Among all persons seeking first-time treatment for AUD with al-
cohol as their primary drug of choice (n = 3,606,948), there was a
significant increase in the proportion of older adults seeking treatment
from 2004 to 2017 (p-trend < 0.001), with an AAPC of 6.8% (95%
confidence interval (CI): 6.2%-7.4%). Within this time period, three
individual trends were identified (with joinpoints in 2009 and 2012).
The first trend occurred from 2004 to 2009 (p-trend < 0.001), with an
AAPC of 4.5% (95% CI: 3.9%-5.2%). The second trend occurred from
2009 to 2012 (p-trend < 0.001), with an AAPC more than double the
prior period (10.5%; 95% CIL: 7.7%-13.3%). Finally, the third trend
occurred from 2012 to 2017 (p-trend < 0.001), with an AAPC still
greater than the first period, but somewhat diminished from the second
period (6.9%; 95% CIL: 6.3%-7.5%) (See Fig. 1). There were no sex-
based differences in treatment admissions between 2012 (26.0% fe-
male) and 2017 (26.4% female). While the proportion of older adults
seeking treatment for AUD continued to rise across all years examined,
the total number of new admissions remained relatively stable after
2008, although the total number increased between 2015-2017. Since
2008, there was a steady decrease in the total number of adults under
55 seeking treatment for AUD, contributing to the increased proportion
of older adults seeking treatment for AUD (Supplemental Fig. 1).

3.2. Medical and clinical services offered by facility type

Treatment facilities were grouped into inpatient/hospital
(n = 715), residential (n = 2,942), and outpatient (n = 9,928) treat-
ment settings. There were significant differences found among medical
services/medications and clinical services offered, such that inpatient/
hospital facilities offered more medications and clinical services com-
pared with residential and outpatient facilities, and residential facilities
offered more medical services/medications, but fewer mental health
services, compared with outpatient facilities (see Fig. 2 for details).

4. Discussion

From 2004 to 2017, there was steady growth in the proportion of
older adults seeking first-time treatment for AUD at state-certified
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Fig. 1. Trends in older adults seeking treat-
ment as a function of all first-time treatment
admissions for alcohol use disorder (AUD) with
alcohol as the primary drug of choice. Stacked
bars represent the type of facility where older
adults presented to treatment. Joinpoint re-
gression was utilized to identify unique trends,
represented by regression lines from 2004 to
2009 (solid line, p-trend < 0.001), 2009-2012
(dotted line, p-trend < 0.001), and 2012-2017
(dashed line, p-trend < 0.001), respectively.
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addiction treatment facilities (Fig. 1). Whereas previous studies have
revealed increasing trends in older adults seeking treatment for illicit
substance use (Carew and Comiskey, 2017), including opioid use dis-
order (Huhn et al., 2018), AUD remains a highly prevalent issue in this
population. Interestingly, while there was evidence of a proportional
increase, the total number of older adults seeking treatment for AUD
has remained relatively stable over the past 10 years. The difference
seen here is due to the fact that the total number of individuals under
the age of 55 who are seeking first time treatment for primary AUD has
declined markedly (Supplementary Fig. 1). Thus, treatment providers
who specialize in AUD are increasingly likely to treat older rather than
younger adults, as the age distribution of persons first appearing for
treatment has shifted. This change may raise new challenges, given the
high rates of co-morbid physical and mental health conditions in the
older population (Qato et al., 2015; Han et al., 2018; Wu et al., 2018).

Adding further concern to this phenomenon, the majority of older
adults sought treatment in outpatient facilities where medical services
were scarce relative to hospital-based facilities (Figs. 1 and 2). Only
11.8% of outpatient facilities offered supervised detoxification, and
fewer than 25% offered medications to treat AUD, including acam-
prosate, oral or extended-release naltrexone, or disulfiram (Fig. 2).
Surprisingly, only 38.2% of outpatient clinics offered medications to
treat co-morbid psychiatric conditions, despite the fact that 68.1% of-
fered specialty services for mental health conditions. Medical treatment
for mental health conditions should go hand-in-hand with AUD treat-
ment, considering that mental health conditions are often associated
with alcohol misuse in the general population (Kessler et al., 1997), and
mental health conditions are fairly common in older adults, especially
major depressive disorder (Lyness et al., 1999; Bartels et al., 2002). Co-
occurring AUD and major depressive disorder is highly prevalent in
older adults (Hasin et al., 2005; Bartels et al., 2006), and because of
this, treatment facilities should either have in-house capabilities to
prescribe medications for these conditions or should be prepared to
refer older adult patients to providers in order to fill these gaps in
treatment.

In addition to outpatient facilities, a growing proportion of older
adults sought first time treatment in residential facilities between
2004-2017, and a very small proportion sought treatment in hospital-

Medical and Clinical Services by Facility Type

Outpatient ® Residential

100
80
60
40
20

% Facilities

H |Inpatient/Hospital

based programs. Residential facilities had significantly greater odds of
offering medications/medical services than outpatient facilities, how-
ever the practical differences were very small (for instance, the differ-
ence between residential compared with outpatient facilities offering
acamprosate was only 5.1%; Fig. 2). Hospital-based facilities, where
older adults were least likely to seek treatment, had the highest odds
(by a wide margin) of providing a level of care that is appropriate for
this population, including supervised detoxification, medications to
treat AUD, and mental health services and/or medications to treat co-
occurring mental health conditions. Given that the proportion of older
adults seeking treatment for AUD will likely increase over time, public
health officials should closely examine the level of medical care avail-
able at residential facilities.

Fewer than 25% of hospital-based and 20% of residential or out-
patient facilities offered specialty services for older adults, similar to a
previous study of 346 private treatment centers reporting that 18%
provided specialty services for older adults (Rothrauff et al., 2011). In
addition to AUD and mental health care, there are several other medical
consequences associated with AUD in older adults that should be ad-
dressed in the course of treatment. Cognitive decline is a major issue in
older adults with AUD, as evidenced by previous research reporting that
older patients with AUD are nearly five times more likely to have de-
mentia when compared to older patients without AUD (Caputo et al.,
2012). Indeed, problematic alcohol use is broadly associated with
cognitive decline, dementia, and Alzheimer’s disease in older adults
(Mukamal et al., 2003; Peters et al., 2008; Anstey et al., 2009), which
also increases the risk of mortality (Thomas and Rockwood, 2001).
Medications such as memantine and cholinesterase inhibitors might be
useful in older adults with AUD, however clinical research on this topic
is needed to determine whether cognitive decline can be halted or re-
versed in AUD recovery.

The results of this study suggest that there is a growing need to treat
older adults with AUD in the U.S. Research outside the U.S., particularly
cohort studies in the United Kingdom, Australia, and China, demon-
strate that problematic alcohol use among older adults is prevalent
across cultures and may reflect both environmental and/or aging-re-
lated issues that confer unique risk in this population (Kraus et al.,
2015; Rao and Roche, 2017; Wang et al., 2017). The consequences for

Fig. 2. Medical services/medications and clin-

ical services as a function of treatment setting

in substance abuse clinics in 2017. Kruskal

Wallis H tests with Bonferroni correction for

multiple comparisons were utilized to identify

A significant differences among different types of
treatment facilities. Difference between
Inpatient/Hospital and other *** =

p < 0.001, ** = p < 0.01, * = p < 0.05;
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Il fft = p <0.001, ¥ = p < 0.05.
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older adults with problematic drinking or AUD may also be unique
compared to younger individuals, as older adults often take multiple
classes of medications that might interact with alcohol, and are at high
risk to experience adverse drug-alcohol interactions that result in
emergency department visits (Qato et al., 2015; Castle et al., 2016). In
addition, older adults compared to the rest of the population are at
higher risk for disability, morbidity, and mortality that stems from al-
cohol-related chronic diseases (Ryan et al., 2013; King and Lipsky,
2015). Many older adults with problematic drinking report using al-
cohol to manage pain (Brennan et al., 2005) and are also more likely to
engage in non-medical prescription drug use (Blazer and Wu, 2011).
Future research should address these issues in this potentially vulner-
able population.

4.1. Limitations

This study is limited by the inability to examine older age groupings
beyond 55 years and/or the exact age of persons entering treatment,
which would allow for more granular analyses of the characteristics of
older adults with AUD, and by the inability to confirm that admissions
had not previously attempted treatment, as previous treatment attempts
are self-reported in the TEDS-A; however, the benefit of utilizing de-
identified data within the TEDS-A database is the ability to examine
treatment admissions across the U.S. The TEDS-A only reports persons
entering treatment at state-certified addiction treatment facilities, and
does not capture persons entering treatment at other sites, such as
primary care office visits. In addition, provider-level data from the N-
SSATS are useful to understand medications and specialty services of-
fered by various facilities, but does not provide data regarding when or
how much these services are utilized. However, the data presented in
this study combine two national databases to provide an overview of
trends in treatment admissions for AUD as well as the types of medi-
cations and specialty services that could be offered by various types of
facilities, and this linkage helps to better understand service needs that
are currently inadequately addressed.

5. Conclusions

There was a steady increase in the proportion of older adults being
admitted for AUD in addiction treatment facilities between 2004-2017.
The majority of these older adults sought treatment in outpatient or
residential facilities that were not likely to offer medications to treat
AUD or co-morbid psychiatric conditions. Treatment providers and
policy makers should be aware of this trend and address the need to
deliver comprehensive medical and clinical services to this population.

Role of funding

The work described in this manuscript was funded by the National
Institute on Drug Abuse: NIDAUG3 DA048734 (Huhn) and Ashley
Addiction Treatment.

Contributors

All authors contributed to the research design, data interpretation,
and writing of this manuscript. Author ASH performed all data ana-
lyses.

The work described in this manuscript was funded by the National
Institute on Drug Abuse: NIDA UG3 DA048734 (Huhn) and Ashley
Addiction Treatment. Author ASH receives research funding from
Ashley Addiction Treatment through his university. Over the past 36
months, ECS has served on advisory boards, received grant funding
from, and/or consulted for Alkermes, Analgesic Solutions, Caron,
Egalet, Indivior Pharmaceuticals, Innocoll Pharmaceuticals, The Oak
Group, Otsuka Pharmaceutical Development and Commercialization,
and Pinney Associates. He has received honoraria from the World

Drug and Alcohol Dependence 205 (2019) 107694

Health Organization, and is currently collaborating with Innovative
Health Solutions. Author GAO owns shares of Synaptic Research LLC.
All opinions expressed and implied in this paper are solely those of the
authors and do not represent or reflect the views of the Johns Hopkins
University or the Johns Hopkins Health System or Ashley Addiction
Treatment. Authors JGH and AR report no conflicts.

Declaration of Competing Interest

The work described in this manuscript was funded by the National
Institute on Drug Abuse: NIDA UG3 DA048734 (Huhn) and Ashley
Addiction Treatment. Author ASH receives research funding from
Ashley Addiction Treatment through his university. Over the past 36
months, ECS has served on advisory boards, received grant funding
from, and/or consulted for Alkermes, Analgesic Solutions, Caron,
Egalet, Indivior Pharmaceuticals, Innocoll Pharmaceuticals, The Oak
Group, Otsuka Pharmaceutical Development and Commercialization,
and Pinney Associates. He has received honoraria from the World
Health Organization, and is currently collaborating with Innovative
Health Solutions. Author GAO owns shares of Synaptic Research LLC.
All opinions expressed and implied in this paper are solely those of the
authors and do not represent or reflect the views of the Johns Hopkins
University or the Johns Hopkins Health System or Ashley Addiction
Treatment. Authors JGH and AR report no conflicts.

Appendix A. Supplementary data

Supplementary material related to this article can be found, in the
online version, at doi:https://doi.org/10.1016/j.drugalcdep.2019.
107694.

References

Anstey, K.J., Mack, H.A., Cherbuin, N., 2009. Alcohol consumption as a risk factor for
dementia and cognitive decline: meta-analysis of prospective studies. Am. J. Geriatr.
Psychiatry 17, 542-555.

Barrick, C., Connors, G.J., 2002. Relapse prevention and maintaining abstinence in older
adults with alcohol-use disorders. Drugs Aging 19, 583-594.

Bartels, S.J., Blow, F.C., Van Citters, A.D., Brockmann, L.M., 2006. Dual diagnosis among
older adults: co-occurring substance abuse and psychiatric illness. J. Dual Diagn. 2,
9-30.

Bartels, S.J., Coakley, E., Oxman, T.E., Constantino, G., Oslin, D., Chen, H., Zubritsky, C.,
Cheal, K., Durai, U.N.B., Gallo, J.J., 2002. Suicidal and death ideation in older pri-
mary care patients with depression, anxiety, and at-risk alcohol use. Am. J. Geriatr.
Psychiatry 10, 417-427.

Blazer, D.G., Wu, L., 2011. The epidemiology of alcohol use disorders and subthreshold
dependence in a middle-aged and elderly community sample. Am. J. Geriatr.
Psychiatry 19, 685-694.

Brennan, P.L., Schutte, K.K., Moos, R.H., 2005. Pain and use of alcohol to manage pain:
prevalence and 3-year outcomes among older problem and non-problem drinkers.
Addiction 100, 777-786.

Bright, S., Walsh, K., Williams, C., 2018. Point prevalence and patterns of mental health
comorbidity among people accessing Australia’s first older adult-specific alcohol and
other drug treatment service. J. Dual Diagn. 14, 70-75.

Caputo, F., Vignoli, T., Leggio, L., Addolorato, G., Zoli, G., Bernardi, M., 2012. Alcohol
use disorders in the elderly: a brief overview from epidemiology to treatment options.
Exp. Gerontol. 47, 411-416.

Carew, A.M., Comiskey, C., 2017. Treatment for opioid use and outcomes in older adults:
a systematic literature review. Drug Alcohol Depend.

Castle, I.P., Dong, C., Haughwout, S.P., White, A.M., 2016. Emergency department visits
for adverse drug reactions involving alcohol: United States, 2005 to 2011. Alcohol.
Clin. Exp. Res. 40, 1913-1925.

Center for Behavioral Health Statistics and Quality, 2018. Treatment Episode Data Set -
Admissions. Retrieved from:. Substance Abuse and Mental Health Services
Administration, Rockville, MD. https://www.datafiles.samhsa.gov/study-series/
treatment-episode-data-set-admissions-teds-nid13518.

Crome, L.B., Crome, P., 2018. Alcohol and age. Age Ageing 47, 164-167.

DiBartolo, M.C., Jarosinski, J.M., 2017. Alcohol use disorder in older adults: challenges in
assessment and treatment. Issues Ment. Health Nurs. 38, 25-32.

Grant, B.F., Chou, S.P., Saha, T.D., Pickering, R.P., Kerridge, B.T., Ruan, W.J., Huang, B.,
Jung, J., Zhang, H., Fan, A., 2017. Prevalence of 12-month alcohol use, high-risk
drinking, and DSM-IV alcohol use disorder in the United States, 2001-2002 to 2012-
2013: results from the National Epidemiologic Survey on Alcohol and Related
Conditions. JAMA Psychiatry 74, 911-923.

Han, B.H., Moore, A.A., Sherman, S.E., Palamar, J.J., 2018. Prevalence and correlates of


https://doi.org/10.1016/j.drugalcdep.2019.107694
https://doi.org/10.1016/j.drugalcdep.2019.107694
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0005
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0005
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0005
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0010
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0010
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0015
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0015
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0015
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0020
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0020
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0020
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0020
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0025
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0025
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0025
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0030
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0030
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0030
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0035
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0035
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0035
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0040
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0040
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0040
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0045
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0045
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0050
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0050
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0050
https://www.datafiles.samhsa.gov/study-series/treatment-episode-data-set-admissions-teds-nid13518
https://www.datafiles.samhsa.gov/study-series/treatment-episode-data-set-admissions-teds-nid13518
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0060
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0065
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0065
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0070
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0070
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0070
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0070
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0070
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0075

A.S. Huhn, et al.

binge drinking among older adults with multimorbidity. Drug Alcohol Depend. 187,
48-54.

Han, B.H., Moore, A.A., Sherman, S., Keyes, K.M., Palamar, J.J., 2017. Demographic
trends of binge alcohol use and alcohol use disorders among older adults in the
United States, 2005-2014. Drug Alcohol Depend. 170, 198-207.

Hasin, D.S., Goodwin, R.D., Stinson, F.S., Grant, B.F., 2005. Epidemiology of major de-
pressive disorder: results from the National Epidemiologic Survey on Alcoholism and
Related Conditions. Arch. Gen. Psychiatry 62, 1097-1106.

Huhn, A.S., Strain, E.C., Tompkins, D.A., Dunn, K.E., 2018. A hidden aspect of the US
opioid crisis: rise in first-time treatment admissions for older adults with opioid use
disorder. Drug Alcohol Depend. 193, 142-147.

Kessler, R.C., Crum, R.M., Warner, L.A., Nelson, C.B., Schulenberg, J., Anthony, J.C.,
1997. Lifetime co-occurrence of DSM-III-R alcohol abuse and dependence with other
psychiatric disorders in the National Comorbidity Survey. Arch. Gen. Psychiatry 54,
313-321.

King, M., Lipsky, M.S., 2015. Clinical implications of aging. Disease Month: DM. 61,
467-474.

Kohn, R., Saxena, S., Levav, 1., Saraceno, B., 2004. The treatment gap in mental health
care. Bull. World Health Organ. 82, 858-866.

Kraus, L., Tinghog, M.E., Lindell, A., Pabst, A., Piontek, D., Room, R., 2015. Age, period
and cohort effects on time trends in alcohol consumption in the Swedish adult po-
pulation 1979-2011. Alcohol Alcohol. 50, 319-327.

Krieger, H., Young, C.M., Anthenien, A.M., Neighbors, C., 2018. The epidemiology of
binge drinking among college-age individuals in the United States. Alcohol Res.

39, 23.

Lyness, J.M., Caine, E.D., King, D.A., Cox, C., Yoediono, Z., 1999. Psychiatric disorders in
older primary care patients. J. Gen. Intern. Med. 14, 249-254.

Menninger, J.A., 2002. Assessment and treatment of alcoholism and substance-related
disorders in the elderly. Bull. Menninger Clin. 66, 166-183.

Milic, J., Glisic, M., Voortman, T., Borba, L.P., Asllanaj, E., Rojas, L.Z., Troup, J., Kiefte-de
Jong, J.C., van Beeck, E., Muka, T., 2018. Menopause, ageing, and alcohol use dis-
orders in women. Maturitas 111, 100-109.

Mukamal, K.J., Kuller, L.H., Fitzpatrick, A.L., Longstreth Jr, W.T., Mittleman, M.A.,
Siscovick, D.S., 2003. Prospective study of alcohol consumption and risk of dementia
in older adults. JAMA 289, 1405-1413.

Patrick, M.E., Terry-McElrath, Y.M., 2017. High-intensity drinking by underage young
adults in the United States. Addiction 112, 82-93.

Peters, R., Peters, J., Warner, J., Beckett, N., Bulpitt, C., 2008. Alcohol, dementia and

Drug and Alcohol Dependence 205 (2019) 107694

cognitive decline in the elderly: a systematic review. Age Ageing 37, 505-512.

Petry, N.M., 2002. A comparison of young, middle-aged, and older adult treatment-
seeking pathological gamblers. Gerontologist. 42, 92-99.

Qato, D.M., Manzoor, B.S., Lee, T.A., 2015. Drug-alcohol interactions in older US adults.
J. Am. Geriatr. Soc. 63, 2324-2331.

Rao, R., Roche, A., 2017. Substance misuse in older people. BMJ 358, j3885.

Rothrauff, T.C., Abraham, A.J., Bride, B.E., Roman, P.M., 2011. Substance abuse treat-
ment for older adults in private centers. Subst. Abus. 32, 7-15.

Ryan, M., Merrick, E.L., Hodgkin, D., Horgan, C.M., Garnick, D.W., Panas, L., Ritter, G.,
Blow, F.C., Saitz, R., 2013. Drinking patterns of older adults with chronic medical
conditions. J. Gen. Intern. Med. 28, 1326-1332.

Sass, H., Soyka, M., Mann, K., Zieglgédnsberger, W., 1996. Relapse prevention by acam-
prosate: results from a placebo-controlled study on alcohol dependence. Arch. Gen.
Psychiatry 53, 673-680.

Skinner, M.D., Lahmek, P., Pham, H., Aubin, H., 2014. Disulfiram efficacy in the treat-
ment of alcohol dependence: a meta-analysis. PLoS One 9, e87366.

Sorocco, K.H., Ferrell, S.W., 2006. Alcohol use among older adults. J. Gen. Psychol. 133,
453-467.

Substance Abuse and Mental Health Services Administraion, 2009. TIP 49: Incorporating
Alcohol Pharmacotherapies Into Medical Practice. Retrieved from:. US Department
of Health and Human Services, Rockville, MD. https://store.samhsa.gov/system/
files/sma10-4542.pdf.

Tampi, R., Chhatlani, A., Ahmad, H., Balaram, K., Dey, J., Escobar, R., Lingamchetty, T.,
2019. Pharmacotherapy for substance use disorders among older adults: a systematic
review of randomized controlled trials. Am. J. Geriatr. Psychiatry 27, S122.

Thomas, V.S., Rockwood, K.J., 2001. Alcohol abuse, cognitive impairment, and mortality
among older people. J. Am. Geriatr. Soc. 49, 415-420.

Volpicelli, J.R., Alterman, A.L., Hayashida, M., O’Brien, C.P., 1992. Naltrexone in the
treatment of alcohol dependence. Arch. Gen. Psychiatry 49, 876-880.

Wang, S., Ungvari, G.S., Forester, B.P., Chiu, H.F., Wu, Y., Kou, C., Fu, Y., Qi, Y., Liy, Y.,
Tao, Y., Yu, Y., 2017. Gender differences in general mental health, smoking, drinking
and chronic diseases in older adults in Jilin province, China. Psychiatry Res. 251,
58-62.

Wang, Y., Andrade, L.H., 2013. Epidemiology of alcohol and drug use in the elderly. Curr.
Opin. Psychiatry 26, 343-348.

Wu, L., Ghitza, U.E., Zhu, H., Spratt, S., Swartz, M., Mannelli, P., 2018. Substance use
disorders and medical comorbidities among high-need, high-risk patients with dia-
betes. Drug Alcohol Depend. 186, 86-93.


http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0075
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0075
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0080
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0080
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0080
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0085
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0085
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0085
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0090
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0090
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0090
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0095
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0095
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0095
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0095
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0100
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0100
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0105
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0105
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0110
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0110
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0110
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0115
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0115
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0115
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0120
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0120
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0125
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0125
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0130
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0130
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0130
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0135
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0135
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0135
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0140
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0140
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0145
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0145
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0150
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0150
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0155
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0155
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0160
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0165
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0165
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0170
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0170
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0170
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0175
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0175
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0175
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0180
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0180
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0185
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0185
https://store.samhsa.gov/system/files/sma10-4542.pdf
https://store.samhsa.gov/system/files/sma10-4542.pdf
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0195
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0195
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0195
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0200
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0200
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0205
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0205
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0210
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0210
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0210
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0210
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0215
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0215
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0220
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0220
http://refhub.elsevier.com/S0376-8716(19)30471-5/sbref0220

	Trends in first-time treatment admissions for older adults with alcohol use disorder: Availability of medical and specialty clinical services in hospital, residential, and outpatient facilities
	Introduction
	Methods
	Sample collection
	Statistical analyses

	Results
	Trends in older adults seeking treatment for alcohol use disorder
	Medical and clinical services offered by facility type

	Discussion
	Limitations

	Conclusions
	Role of funding
	Contributors
	mk:H1_13
	Supplementary data
	References




