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ABSTRACT

BACKGROUND: The prevalence of substance use disorders (SUDs) among adults ages 65 and older has been increasing at a notably high
rate in recent years, yet little information exists on hospitalizations for SUDs among this age group. In this study we examined trends in hos-
pitalizations for alcohol use disorders (AUDs) and opioid use disorders (OUDs) among adults 65 and older in the United States, including
differences by gender and race/ethnicity.

METHODS: We used Medicare claims data for years 2007-2014 from beneficiaries ages 65 and older. We abstracted hospitalization records
with an ICD-9 diagnostic code for an AUD or OUD. Hospitalization rates were calculated using population estimates from the United States
Census. We examined trends in quarterly hospitalization rates for hospitalizations with AUD/OUD as primary diagnoses, and separately for
those with these disorders as secondary diagnoses. We also examined comorbidities for those with a primary diagnosis of AUD/OUD. Anal-
yses were conducted for all hospitalizations with AUD/OUD diagnoses, and separately by gender and race/ethnicity.

RESULTS: Between the last quarter of 2007 and the third quarter of 2014, AUD hospitalization rates increased from 485 to 579 per million
(19%), and OUD hospitalization rates from 46 to 101 per million (120%) and varied by gender (for AUD) and race/ethnicity (for both AUD and
OUD). Hospitalization rates were particularly high for Black older adults, as was the increase in hospitalization rates. The increase in hospi-
talization rates was substantially higher for hospitalizations with AUD (84%) and OUD (269%) as secondary diagnoses.

CONCLUSIONS: Hospitalizations for AUDs and OUDs among older adults increased at an alarming rate during the observation period, and
disparities existed in hospitalization rates for these conditions. Interventions focusing on the needs of older adults with AUD and/or OUD are

needed, particularly to address the needs of a growing racially/ethnically diverse older adult population.
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Introduction
Alcohol use, drug use, and the prevalence of substance use dis-
orders have grown substantially among adults in recent years,
particularly among older adults (those 65 and older). Alcohol
use among this age group is notably higher than in previous
generations,' and rates of excessive alcohol use among adults
65 and older increased by 65% between 2001-2002 and 2012-
2013.6 Although the prevalence of alcohol use disorders
(AUDs) among older adults (estimated at about 3%) is low
compared to other age groups, the prevalence is growing rap-
idly with an estimated increase of over 100% in that same time
period.®

There is less data available on opioid misuse and opioid use
disorders (OUDs) among older adults, yet the sharp increase in
prescriptions of opioid pain relievers in the last 2 decades”® has
likely led to increases in OUDs among this age group given
their higher rate of chronic pain. There is already some evidence
of these changes. Rates of misuse of pain relievers among adults

50 and older has already increased®!? and emergency depart-
ment visits for adults over the age of 65 suffering from opioid
misuse increased by over 200% between 2006 and 2014.11

Alcohol and opioid misuse rates vary by gender. Rates of
alcohol misuse and AUDs are generally higher for men com-
pared to women, but the gender gap in heavy drinking, AUDs,
and alcohol-related mortality has been shrinking.’>1® Among
older adults specifically, past-month binge drinking and past-
year AUD has increased more for women than men.'”18 Opioid
overdose death rates among adults 65 to 74 are higher for
men'? but women account for a higher proportion of emer-
gency department visits for opioid misuse.!! Thus, examining
gender differences in health care utilization for these condi-
tions among older adults is imperative.

It is also critical that changes in health care utilization for
AUDs and OUDs in older adults be examined separately by
race/ethnicity so that racial/ethnic inequities can be identified
and addressed. To the best of our knowledge, prevalence data of
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problem drinking, AUDs, opioid misuse, and OUDs in older
adults by race/ethnicity is not available. Among adults in gen-
eral, however, rates of AUDs tend to be substantially higher for
Native Americans than all other racial/ethnic groups.?
Although the rates for AUDs among Black and Latino adults
are lower than among White adults,?” the health consequences
of alcohol misuse such as cirrhosis of the liver, and alcohol-
related mortality, tend to be worse for Latino and Black indi-
viduals compared to their White counterparts, though there is
variation between groups by gender.?!-23 In terms of opioids,
opioid-involved overdose death rates have generally been
higher among White older adults.?* However, overdose rates in
metropolitan areas have been increasing much more rapidly
among Black older adults?* and nationally, the growth in over-
dose death rates is now higher for Blacks individuals than for
White individuals.2%:26

These increases in prevalence of substance misuse among
older adults are occurring at the same time that the population
of older adults in the U.S is growing at a faster rate than the
general population.?” In 2019, adults 65 and older made up
16% of the population, a total of 54.1 million individuals.? It
is projected that by 2060 1 of 4 U.S. residents will be an adult
65 years old or older, almost 100 million.?” Moreover, the popu-
lation of older adults is becoming substantially more diverse
with estimates that by 2050, 39% of those 65 and older will be
racial/ethnic minorities.3°

As older adults are making up a larger proportion of the
overall population, the impact of these changes in demographic
and substance misuse prevalence will have an enormous impact
on the U.S. health care system. Yet little information exists on
AUD- and OUD-related hospitalizations among this age
group, existing comorbidities, and variations by demographic
subgroups.

Using Medicare hospitalization records, the most compre-
hensive source of hospitalization data for US adults 65 and
older,3! we describe trends in hospitalizations for alcohol and
opioid use disorders among adults ages 65 and over between
2007 and 2014. We examine trends by gender and race/ethnic-
ity within this age group to identify groups that may be at par-
ticular risk. We also examine comorbidities among patients
hospitalized with an AUD or OUD. The findings from this
study are necessary to address the impact of AUDs and OUDs
among older adults, and to address any inequities in the impact
of these conditions.

Methods

Data source and data abstraction

Hospitalization records of Medicare beneficiaries were
obtained from the Centers for Medicare and Medicaid (CMS).
Medicare provides health coverage for most adults 65 and over
(estimated at 98%) in the US.31 We used Medicare Provider

Analysis and Review (MedPAR) datasets from fiscal years
2008 to 2014 (October 1, 2007-September 30, 2014). These
datasets include 100% of Medicare beneficiaries who use hos-
pital inpatient services. We abstracted hospitalization records
of anyone who was 65 and older at the time of hospital admis-
sion, and who had an AUD or OUD diagnosis in any diagnos-
tic field. We used ICD-9 CM codes related to alcohol/opioid
withdrawal, abuse, dependence, and alcohol or opioid induced
mental disorders, as well as alcohol or opioid-related poison-
ings. Finally, we included ICD-9 codes for other conditions
associated with a substance (eg, alcohol cirrhosis of the liver
disease). See Supplemental Appendix Table 1 for a list of
ICD-9 CM codes used.

Trends in AUD and OUD hospitalization counts
and rates

We tabulated total quarterly admissions for the total population,
as well as quarterly admissions separately by gender and race/
ethnicity. To calculate hospitalization rates, we obtained annual
population estimates for the total U.S. population aged 65 and
over, as well as population estimates by race/ethnicity, and age
from the U.S. Census Office of Population Estimates for years
2007 to 2014. Quarterly hospitalization rates were calculated by
dividing quarterly stratum-specific hospitalization counts by
stratum-specific population counts for each calendar year of data
and multiplying by 4. Because hospitalizations for AUDs and
OUDs are relatively rare events in the general population, we
calculated hospitalization rates based on the number of hospi-
talizations per 1000000. We calculated the absolute and the per-
cent change in number of hospitalizations and hospitalization
rates overall and by gender and race/ethnicity subgroups. We
also calculated the mean quarterly hospitalization rates (N =28
for number of quarters) and used t-tests to test for gender differ-
ences and Welch tests to test for racial/ethnic differences given
unequal variances. We set the significance level at P<<.05 and
used a Bonferroni correction for multiple comparisons.

We tested for trends overtime for AUD and OUD hospi-
talization rates overall by estimating linear (OLS) models using
the following equation: Y=, + B;Quarter + & where Y repre-
sents the predicted AUD or OUD hospitalization rate, Quarter
represents each consecutive quarter in the study period starting
with 0=Quarter 4 in 2007, and f3; is the estimated change in
quarterly hospitalization rates. To determine whether trends
were significantly different by gender and race/ethnicity
respectively, we used t-tests comparing the estimated coeffi-
cient for each subgroup. We set the significance level at P<<.05.

Examination of comorbidities

Among hospitalizations with an AUD or OUD as the principal

diagnosis, we examined the frequency of other diagnoses in all
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Table 1. Number of hospitalizations with alcohol use disorder and opioid use disorder diagnoses in U.S. older adults, 2007 quarter 4 to 2014 quarter 3.

ALCOHOL USE DISORDERS

TOTAL

MEN

OPIOID USE DISORDERS

TOTAL

MEN

AUD/OUD AS PRIMARY DIAGNOSES

Total 160901 117168 43733 24048 9839 14209

Age
65-69 80028 (49.7%) 60000 (51.2%) 20028 (45.8%) 11384 (47.3%) 5271 (53.6%) 6113 (43.0%)
70-74 44094 (27.4%) 31863 (27.2%) 12231 (28.0%) 6213 (25.8%) 2434 (24.7%) 3779 (26.6%)
75-79 21753 (13.5%) 15196 (13.0%) 6557 (15.0%) 3218 (13.4%) 1130 (11.5%) 2088 (14.7%)
80-84 10358 (6.4%) 7072 (6.0%) 3286 (7.5%) 1830 (7.6%) 615 (6.3%) 1215 (8.5%)
85+ 4668 (2.9%) 3037 (2.6%) 1631 (3.7%) 1403 (5.8%) 389 (4.0%) 1014 (7.1%)

Race/ethnicity
White

Black

Latino/Hispanic

134067 (83.3%)

19167 (11.9%)

2917 (1.8%)

95462 (81.5%)
15279 (13.1%)

2638 (2.3%)

38605 (88.3%)
3888 (8.9%)

279 (0.6%)

20069 (83.5%)
3069 (12.8%)

322 (1.3%)

7611 (77.4%)
1781 (18.1%)

172 (1.8%)

12458 (87.7%)
1288 (9.1%)

150 (1.1%)

Asian 595 (0.4%) 517 (0.4%) 78 (0.2%) 115 (0.5%) 44 (0.5%) 71 (0.5%)
Native American 1328 (0.8%) 954 (0.8%) 374 (0.9%) 173 (0.7%) 51 (0.5%) 122 (0.9%)
Other race/ethnicity 1807 (1.1%) 1500 (1.3%) 307 (0.7%) 227 (0.9%) 136 (1.4%) 91 (0.6%)
Unknown 1020 (0.6%) 818 (0.7%) 202 (0.5%) 73 (0.3%) 44 (0.4%) 29 (0.2%)

AUD/OUD AS SECONDARY DIAGNOSES

Total 1304233 961024 343209 173139 75610 97529

Age
65-69 492842 (37.8%) 375565 (39.1%) 117277 (34.2%) 78056 (45.1%) 40029 (52.9%) 38027 (39.0%)
70-74 353302 (27.1%) 264535 (27.5%) 88767 (25.9%) 43628 (25.2%) 19024 (25.2%) 24604 (25.2%)
75-79 229047 (17.6%) 165605 (17.2%) 63442 (18.5%) 24803 (14.3%) 9131 (12.1%) 15672 (16.1%)
80-84 141078 (10.8%) 98162 (10.2%) 42916 (12.5%) 14660 (8.5%) 4511 (6.0%) 10149 (10.4%)
85+ 87964 (6.7%) 57157 (6.0%) 30807 (9.0%) 11992 (6.9%) 2915 (3.9%) 9077 (9.3%)

Race/ethnicity
White

Black

Latino/Hispanic

Asian

Native American

Other race/ethnicity

Unknown

1069439 (82.0%)

174876 (13.4%)
22324 (1.7%)
6458 (0.5%)
10818 (0.8%)
14217 (1.1%)

6101 (0.5%)

773377 (80.5%)
137497 (14.3%)
19755 (2.1%)

5583 (0.6%)
7649 (0.8%)
12103 (1.3%)

5060 (0.5%)

296062 (86.3%)

37379 (10.9%)
2569 (0.8%)
875 (0.3%)
3169 (0.9%)
2114 (0.6%)
1041 (0.3%)

141642 (81.8%)
24660 (14.2%)
2825 (1.6%)
789 (0.5%)
1185 (0.7%)
1563 (0.9%)

475 (0.3%)

55558 (73.5%)

16126 (21.3%)

1893 (2.5%)
393 (0.5%)
394 (0.5%)
963 (1.3%)
283 (0.4%)

86084 (88.3%)
8534 (8.8%)
932 (1.0%)
396 (0.4%)
791 (0.8%)
600 (0.6%)
192 (0.2%)

Abbreviations: AUD =Alcohol use disorders; OUD =Opioid use disorders.

other diagnostic fields (excluding other AUD or OUD diagno-
ses in those fields if that was the principal diagnosis). Other
substance use disorders (eg, cocaine use disorder, methampheta-

health. Calculations for comorbidities were conducted aggre-
gated for the entire observation period. As with other analyses,
we did this across all hospitalizations, as well as separately by

mine use disorder) were considered separately from mental demographic group. We tested whether the prevalence of the
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most common comorbidities varied by gender and by race/
ethnicity using Chi-squared tests, followed by pair-wise com-
parisons (for race/ethnicity). We set the significance level at
P<.05, with a Bonferroni correction for multiple comparisons
(for race/ethnicity).

Because most older patients have more than one chronic
condition,’? AUD or OUD may not be listed as the principal
diagnosis but it still impacts the care patients must receive.
Therefore, we also examined the principal diagnosis for hospi-
talizations that had an AUD or OUD diagnoses in a diagnosis
field that was not the principal diagnosis.

Results
Total hospitalizations

Over the study period, there were a total of 160901 hospitali-
zations with AUD as the primary diagnosis and 24 048 hospi-
talizations with OUD as the primary diagnosis among
Medicare beneficiaries 65 and older. Table 1 shows the total
number of hospitalizations with an AUD or OUD diagnosis as
primary or secondary diagnosis by age, race/ethnicity, and gen-
der during the study period. The total number of hospitaliza-
tions with AUD as primary and secondary diagnoses were
substantially higher for men compared to women. However, for
hospitalizations with OUD as primary or secondary diagnoses,
the difference by gender was not as high. Most hospitalizations
for AUD or OUD as primary or secondary diagnoses were
from White older adults.

AUD hospitalizations and hospitalization rates

Supplemental Appendix Table 2 shows the number of hospi-
talizations and the hospitalization rates at the beginning and
end of the study period for hospitalizations which had AUD as
the primary diagnosis, the mean hospitalization rates across all
quarters in the study period, and the percent change in quarterly
hospitalization rates between the first and last quarter of obser-
vation. Figure 1 shows a graphical representation of quarterly
AUD hospitalization rates for AUD for the entire population,
as well as by gender and race/ethnicity. The number of quarterly
hospitalizations with an AUD as the primary diagnosis
increased by 46%, from 4584 hospitalizations in the first quarter
to 6689 hospitalizations in the last quarter of the study period.

The mean quarterly AUD hospitalization rate during the
study period was 592 hospitalizations per million (standard
deviation (SD)=337), and the quarterly AUD hospitalization
rate increased by 19%, from 485 hospitalizations per million in
the first quarter of the study to 579 hospitalizations per million
in the last quarter. The mean quarterly AUD hospitalization
rate for men (M=920, SD =82) was over 3 times higher than
the mean quarterly AUD hospitalization rate for women
(M=263,SD=24, P<.001).

Mean AUD hospitalization rates were highest for Native
American older adults (M/=978, SD=170) followed by Black

(M=770,SD=75),White (M=572,SD=59),and Latino older
adults (M=139, SD=28) and lowest for Asian older adults
(M=56, SD=14) (all pair-wise comparisons significant, at
P<.05 using Bonferroni correction for multiple comparisons).
It is important to note, however, that the number of AUD hos-
pitalizations per quarter were less than 100 for Latino older
adults in several quarters, and even lower for Native
American(<60/quarter) and Asian older adults (<30/quarter).
At the same time, records with “Unknown” and “Other” race/
ethnicity make up a substantial number of AUD (and OUD)
hospitalizations each year, particularly relative to the number of
hospitalizations of Latino, Asian, and Native American older
adults (See Supplemental Appendix Figure 1).

The results of the regression analyses showed that trends
were positive and statistically significant for AUD hospitaliza-
tion rates (Coeff=5.14, 95% CI=3.74-6.54, P<.01). Trends
were also significant for all gender, and racial/ethnic groups,
except for Asian and Native American older adults.
Furthermore, quarterly AUD hospitalization rates increased
faster for men compared to women, and for White and Black
older adults compared to Latino and Asian older adults (See

Table 2).

OUD hospitalizations and hospitalization rates

The number of OUD hospitalizations, hospitalization rates,
and mean quarterly hospitalization rates during the observa-
tion period can be found in Supplemental Appendix Table 2,
and a graphical representation of quarterly OUD hospitaliza-
tion rates overall and by demographic group are shown in
Figure 2. The number of quarterly hospitalizations with an
OUD as the primary diagnosis increased from 433 hospitaliza-
tions in the first quarter of the study to 1163 hospitalizations in
the last quarter of the study period, an increase of 169%.

The mean quarterly OUD hospitalization rate during the
study period was 81 per million (SD =19). Unlike AUD hospi-
talization rates, the mean quarterly OUD hospitalization rate
for men (M=76, SD =18) was not significantly different than
the rate for women (M=85,SD =19, P=.08). Across race/eth-
nicity, mean quarterly hospitalization rates were highest for
Native American (M=126, SD=58) and Black (M=119,
SD=38) older adults, followed by White (M=86, SD=19),
Latino (M=15, SD=5), and Asian (M=11, SD=5) older
adults (all pairwise comparisons significant at P<<.05 with a
Bonferroni correction, with the exception of the difference
between Native American and Black older adults which was
not significant). The number of quarterly OUD hospitaliza-
tions was small for Latino, Asian, and Native American older
adults (<25/quarter), and the number of OUD hospitalization
records with “Unknown” and “Other” for race/ethnicity is in
some cases similar or larger than the number of hospitaliza-
tions with Latino, Asian, and Native American race/ethnicity
(See Supplemental Appendix Figure 1).



Acevedo et al

Table 2. Results of trends analyses for quarterly change in hospitalization rates where alcohol use disorder or opioid use disorder are primary and

secondary diagnoses; U.S. Older Adults, 2007 quarter 4 to 2014 quarter 3.

ALCOHOL USE DISORDER

QUARTERLY CHANGE IN

HOSPITALIZATION RATE
(95% Cl)

OPIOID USE DISORDER

DIFFERENCES
BY SUBGROUP!

QUARTERLY CHANGE IN
HOSPITALIZATION RATE
(95% Cl)

DIFFERENCES
BY SUBGROUP!

AUD/OUD AS PRIMARY DIAGNOSES

All hospitalizations 5.14 (3.74-6.54)***

Sex
Men 7.93 (5.45-10.40)***
Women 2.40 (1.71-3.08)***

Race/ethnicity

White 5.83 (4.14-7.52)***
Black 6.24 (3.57-8.91)**
Latino/Hispanic 1.30 (0.02-2.58)*
Asian 0.18 (-0.48-0.84)
Native American -0.89 (-9.21-7.44)
AUD/OUD AS SECONDARY DIAGNOSES

All hospitalizations 139.80 (110.44 —169.15)***

Sex
Men 231.74 (181.03-282.45)***
Women 64.58 (51.46-77.70)***

Race/ethnicity

White 148.68 (117.88-179.47)***
Black 203.40 (160.36-246.44)***
Latino/Hispanic 26.81 (18.65-34.97)**
Asian 19.16 (14.21-24.10)***
Native American 158.36 (90.13-226.58)***

Abbreviations: AUD =alcohol use disorder; OUD =opioid use disorder.

2.14 (1.86-2.43)***

Men > Women 212 (1.82-2.41)"* ns.

2.21 (1.86-2.55)"**

WL, A 2.09 (1.68-2.49)" B>W, L, A
B>L,A W>L, A
4.05 (3.19-4.91)**
0.30 (0.09-0.50)"*
0.20 (-0.02-0.43)
2.23(-0.49-4.94)
29.30 (26.43-32.17)**
Men > Women  29.09 (26.19-31.99)** n.s.
29.46 (26.58-32.34)"**
B.W,N>L, A 31.52 (28.43-34.62)"* B>W,L A
N>L, A
41.64 (37.73-45.55)"** W>L, A

4.65 (3.75-5.55)**
3.01 (2.14-3.89)**

40.87 (31.59-50.15)***

TIndicates that the estimated quarterly change in hospitalization rates is significantly different for those groups (W=White, B=Black, L=Latino, A=Asian, N=Native

American) at the P <.05 level with Bonferroni correction for multiple comparisons.
*P<.05, **P <.01, ***P <.001.

The results of the regression analyses showed that the over-
all trend was positive and statistically significant for OUD
quarterly hospitalization rates (Coeff=2.14 (95% CI=1.86-
2.43), P<<.001). Trends were positive and statistically signifi-
cant at the P<<.05 level for all gender and racial/ethnic groups,
except for Asian and Native American older adults (see Table
2).The quarterly change in OUD hospitalization rates was not
significantly different for men compared to women. However,
quarterly hospitalization rates increased significantly faster for
Black older adults compared to all other racial/ethnic groups,
followed by that of White older adults.

Comorbidities among individuals with an AUD or
OUD as primary diagnoses

Figures 3 and 4 show the frequencies of the most common
comorbidities for hospitalizations with AUD and OUD as pri-
mary diagnosis, as well as results of statistical comparisons in
prevalence of those comorbidities by subgroup. For both AUD
and OUD hospitalizations, the 3 most common comorbidities
were, in order of frequency: circulatory system, endocrine/met-
abolic/immunological, and mental health conditions (exclud-
ing SUDs). As can be seen in the graphs, some differences in
frequencies of comorbidities exist by subgroup. For example,



Substance Abuse: Research and Treatment

Total Population and by Gender

__ 1200
o
o
< 1000
=)
8
- 800
@
o 600
3
% 400
= —
c —"
S 200
=
S
= 0
= Q4/Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4/Q1 Q2 Q2 Q4 Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4/Q1 Q2 Q3
(=%
3 2007 2008 2009 2010 2011 2012 2013 2014
I
e TOta *Men  es===\Nomen

By Race/Ethnicity
1600
1400
1200
1000
800
600
400

0
Q4Q01020304Q1Q20Q304Q1 Q20304 Q1 Q2030401 Q203040Q10203 Q401 Q203
2007 2008 2009 2010 2011 2012 2013 2014

Hospitalization Rates (per 1,000,000)

e \White ~ emssmmBlack —emsssAsian e |ating e=sNative American

Figure 1. Quarterly alcohol use disorder hospitalization rates; U.S. older adults, 2007 quarter 4 to 2014 quarter 3.
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Figure 3. Most common comorbidities for alcohol use disorder hospitalizations; U.S. older adults, 2007 quarter 4 to 2014 quarter 3.
Note: “W” in graph indicates that the prevalence rate of that comorbidity for men is significantly different from that of women, P <.0001. 2Letters within graph indicate that

the comorbidity prevalence rate for that racial/ethnic group is significantly different than

other racial ethnic group (W=White, B=Black, L =Latino, A=Asian, N=Native

American) at the P <.05 level with Bonferroni correction for multiple comparisons. 3Mental disorders do not include alcohol use disorders, opioid use disorders, or any

other substance use disorders.

circulatory conditions were significantly more common in hos-
pitalizations in men (78%) compared to women (72%); and in
Black older adults (81%) relative to older adults of other racial/
ethnic groups (71%-76%). On the other hand, mental health

comorbidities were significantly more common for White
older adults (58%) and significantly less common for Latino

(37%) and Asian (38%) older adults hospitalized for an AUD
compared to other racial/ethnic groups (48%-58%).
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Figure 4. Most common comorbidities for opioid use disorder hospitalizations; U.S. older adults, 2007 quarter 4 to 2014 quarter 3.
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other substance use disorders.
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quarter 3.

Hospitalizations with AUD and OUD as

secondary diagnoses

We also examined hospitalizations and hospitalization rates
when AUD and OUD diagnoses were in secondary diagnosis
fields. The increase in hospitalization rates was substantially
higher when the condition was in the secondary diagnostic
fields compared to the increase in hospitalization rates for
these conditions as the primary diagnosis (Supplemental
Appendix Table 2). Hospitalization rates with an AUD in a
secondary diagnosis field increased by 84%, and for OUD in a
secondary diagnosis field by 269%. The trends were significant,
with an estimated quarterly change in hospitalization rates of
140 hospitalizations per million for AUD (95% CI=110-169,
P<.001) and 29 per million for OUD (95% CI=26.43-32.17,
P<.001). We found that the quarterly increase in hospitaliza-
tion rates with secondary AUD and OUD diagnoses varied
somewhat by subgroup, with men and Black, White, and

Native American older adults having some of the largest quar-
terly increases in hospitalization rates for AUD in secondary
diagnoses; and Black older adults having the largest increase in
hospitalizations for OUD in secondary diagnoses (See Table 2).
Figures 5 and 6 shows quarterly hospitalization rates for AUD
and OUD diagnosis in secondary diagnosis fields. As can be
seen in these figures, there was a sharp increase in hospitaliza-
tion rates in Quarter 4 of 2010. This increase is most likely due
to the change in Medicare policy where the number of ICD
diagnosis code fields on a claim increased from 9 to 25 in fiscal
year 2011 (beginning October 2010).33

The most common primary diagnoses in hospitalizations
when AUD or OUD diagnosis were in a secondary diagnosis
field were circulatory system disorders, mental health disor-
ders, digestive disorders, respiratory diseases, and injury and
poisoning, although the order of prevalence varied for AUD
compared to OUD (See Supplemental Appendix Tables 3-6).
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Figure 6. Quarterly hospitalization rates for hospitalizations with opioid use disorder as secondary diagnosis in U.S. older adults, 2007 quarter 4 to 2014

quarter 3.

For example, for those with an AUD in a secondary diagnosis
field, circulatory system diseases were the most prevalent pri-
mary diagnoses; but for those with an OUD in a secondary
diagnosis field, mental disorders were the most prevalent pri-
mary diagnoses. Differences also existed by subgroup. For
those with an AUD diagnosis, circulatory systems diseases
were the most common primary diagnoses among men, and
among White, Black, and Asian older adults. However, among
women, mental disorders were the most common primary
diagnosis; and among Latinos and Native Americans, diges-
tive diseases were the most common primary diagnosis.
Differences also existed across subgroups among hospitaliza-
tions for secondary OUD diagnoses. In some subgroups (i.e.,
Native Americans, and Asians) infections/parasitic conditions
were among the top 5 diagnoses for hospitalizations with an

OUD in a secondary field, but not for any other group.

Discussion

We examined trends in AUD and OUD hospitalizations and
related comorbidities among older adults between 2007 and
2014 and assessed differences by gender and race/ethnicity. We
found substantial increases in the number and rates of hospi-
talizations for AUDs and OUDs between 2007 and 2014
among adults 65 and older, and wide variation in hospitaliza-
tion rates and in changes in hospitalization rates by gender and
race/ethnicity. The increase in AUD hospitalizations among
older adults is consistent with reports of higher prevalence of
risky drinking, alcohol misuse, and AUDs in the baby boomer
cohort (those born in 1946-1964) as well as with AUD hospi-
talizations rising among those 45 and older using data from
earlier time periods.!»141634 AUD hospitalization rates are
substantially higher among men consistent with the docu-
mented higher prevalence of unhealthy alcohol drinking
among this group?® and with prior findings focusing on hospi-
talizations through 2010.34 The higher increase in hospitaliza-
tion rates among men is inconsistent with the documented
reduction in the gender gap for heavy drinking, AUD preva-
lence, and alcohol-related mortality, due to larger increases in
alcohol use and AUDs among women.'>18 Because studies

that found increases in alcohol outcomes among women have
focused on samples younger than 65, it is possible that their
impact on hospitalizations among older adults will be observed
later, as those cohorts age.

AUD hospitalization rates also varied by race/ethnicity with
Black and Native American older adults having higher rates of
hospitalizations for these conditions. To the best of our knowl-
edge, prevalence data of alcohol misuse or AUDs in older
adults by race/ethnicity is not available, making a comparison
between prevalence and hospitalization not possible. But these
results highlight the need to pay particular attention to inequi-
ties on the impact of AUD:s in these racial/ethnic groups.

Hospitalization rates for OUDs increased at a rapid pace
among older adults during this short period. A recent analysis
using data from the National Inpatient Samples (NIS) also
found a steep increase in OUD-related hospitalizations among
this age group.®® Few studies have examined OUDs among
older adults, even though there is concern that older adults
might have been affected as other age groups have from the
increase in prescribing of opioid pain medications in the late
1990s and early 2000s,%%¢ and perhaps especially due to high
rates of chronic pain experienced by this age group.’”

We found that hospitalization rates for OUDs were similar
for men and women, although nationally, opioid overdose
death rates among adults 65 to 74 are higher for men! and
women account for a higher proportion of emergency depart-
ment visits for opioid misuse.! We did find that OUD hospi-
talization rates were particularly high among Black older adults
during this time frame and that the increase in hospitalization
rates was highest among this group as well. These findings are
in contrast with opioid-involved overdose death rates, which
have been generally higher among White older adults, at least
in the years following the present study’s years of observations
(2015-2017).2* More recently, the growth in rates of opioid
overdose death rates have been higher for Black individuals
than for White individuals, >3 and although drug overdose
deaths increased for all racial/ethnic groups between 2019 and
2020 during the first year of the COVID-19 pandemic, Black

Americans experienced the highest increase (44%).% In our
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study, the mean quarterly hospitalization rates were highest for
Native Americans despite the small number hospitalization
records for Native Americans and the likely undercount of hos-
pitalizations for this racial/ethnic group. More attention should
be paid to addressing opioid use disorders among older adults
in this population, which in 2018 had the second highest rate
of opioid related overdose rates.*

It is worth noting that a substantial number of the hospitali-
zation records we examined had missing information on race/
ethnicity. The large amount of missing and misclassified race/
ethnicity data can be traced back to the way that Social Security
Administration (SSA), the source of race/ethnicity data for
Medicare, collected race/ethnicity data. Until 1980, the SSA
used only 3 racial/ethnic categories in their applications:
White, Black, and Other. There have been efforts to improve
Medicare race/ethnicity data and reduce the number of
“unknown” or “other” race/ethnicity using surveys and algo-
rithms, as well as working with Indian Health Services for ben-
eficiaries covered by both agencies.**> However, our analyses
show that gaps in the data remain, likely creating a large under-
count of substance use hospitalization rates for Latino, Asian,
and Native American older adults. Improving quality of race/
ethnicity data in Medicare is imperative for identifying and
addressing racial/ethnic disparities in health and health care
among older adults.

Comorbidities

For both AUD and OUD hospitalizations, the 3 most common
comorbidities were circulatory system diseases; endocrine, nutri-
tional, metabolic, and immunological diseases; and mental health
conditions. Circulatory system diseases are the most common
primary diagnoses for hospitalizations for older adults in gen-
eral.® Endocrine, nutritional, metabolic, immunological diseases
are more common in our samples than in the general older adult
population, perhaps reflecting the impact that long-term alcohol
and opioid use have on the endocrine system.** Mental health
conditions are also more common in our sample than in the gen-
eral adult population,* consistent with the well-documented co-
occurrence of mental health and substance use disorders,
although research on co-occurring disorders among older adults
is limited.*»* Our study suggests older adults suffering from
substance use disorders should be assessed and treated for men-
tal health conditions and vice-versa. Substance use disorders on
their own are now considered a risk factor for getting severely ill
from COVID-19, as are having a mental health condition and
cardiovascular diseases. As the risk of severe illness from
COVID-19 increases with the number of conditions an indi-
vidual has and for those older than 65, older adults with sub-
stance use disorders and mental health conditions seem
particularly high risk of severe illness from COVID-19.48

We found some differences by gender and race/ethnicity in
comorbidities. This may reflect differences in the prevalence of

diseases, such as Black older adults generally having higher
rates of circulatory conditions than other racial/ethnic groups.
Some differences worth noting are those related to mental
health comorbidities. Among those hospitalized for an AUD
or OUD, women had higher rates of mental health comorbidi-
ties than men and racial/ethnic minority older adults hospital-
ized for an AUD and OUD had lower rates of mental health
comorbidities than White older adults. Racial/ethnic differences
could be due to lower prevalence of mental health conditions in
general among older adults in these racial/ethnic groups. But
these differences could also be due to disparities in access to
mental health care,® leading to lower rates of diagnoses.

Hospitalizations with AUD and OUD as

secondary diagnoses

For the most part, we found similar patterns of primary diag-
noses for those hospitalizations that had AUD or OUD in a
secondary diagnostic field, and by gender and race/ethnicity.
Circulatory diseases, digestive diseases, injury and poisoning,
respiratory diseases, and mental health conditions (excluding
SUDs) were the most common primary diagnoses, though
the order of commonality varied. For example, the most com-
mon primary diagnoses for hospitalizations when AUD was
not in the primary field were circulatory systems diseases fol-
lowed by digestive diseases, but for OUD the 2 most common
primary diagnoses were for mental health disorders followed
by respiratory diseases. More research is needed to under-
stand this variation.

Strengths and limitations

Our study has several strengths. We used a dataset that includes
100% of hospitalizations records of Medicare beneficiaries.
Medicare covers hospitalizations for almost the entire popula-
tion of adults 65 and older in the United States, allowing us to
analyze trends in AUD and OUD hospitalizations and related
comorbidities with the highest degree of accuracy possible.
Our study adds to the scant literature on AUD and OUD
among this age group, and even more limited literature on
health care utilization for these conditions in this population,
even though there have been calls for more research in these
areas for some time.”® Additionally, to the best of our knowl-
edge, this is the first study examining comorbidities in older
adults hospitalized for an AUD or OUD. Finally, our examina-
tion of differences by gender and race/ethnicity is also an
important contribution, particularly as our findings highlighted
striking disparities in hospitalizations for these conditions.
Several limitations should be noted. Our study was restricted
through 2014. However, there are no other studies with more
recent data available, particularly ones that include analyses of
differences by subgroups or comorbidities. Future studies
should examine trends using more recent data and findings
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from this study provides baseline information that could be
used to compare with more recent trends.

It is important to note the jump in hospitalization rates seen
in 2011 for hospitalizations with a secondary AUD/OUD
diagnosis. This is likely due to a change in Medicare billing
where the number of diagnostic codes allowed increased from
9 to 25.5! Research is needed to understand whether having
more diagnostic fields helps reflect a more accurate picture of

hospitalizations of patients with AUD and OUD.

Implications and future research

Our findings highlight the need to pay increased attention to
AUD and OUD among adults 65 and older. This is particu-
larly important given that the U.S. population is aging, with
older adults making up a larger proportion of the population.
Our findings suggest that if trends continued at the same rate,
the projected AUD hospitalization rate among older adults
would have increased by 61% from the end of 2007 to the end
of 2021, and the OUD hospitalization rate by 234%, a con-
cerning increase in a relative short time period.

These projections could be used for examining the impact of
COVID-19 on older adults’use of alcohol and other substances.
The number of drug overdose deaths has increased substantially
for most age groups during the pandemic, including older
adults,* as did drinking in older adults with depression and
anxiety,”>** and it would be important to assess the impact of
these changes on the health care system using more recent data.
In particular, more attention is needed to address the relatively
high rate of AUD and OUD hospitalizations in Black older
adults and the faster increase in AUD- and OUD-related hos-
pitalizations among this population indicating that disparities
are widening. The population of older adults is becoming sub-
stantially more racially/ethnically diverse, with estimates that by
2050, 39% of individuals 65 and older will be racial/ethnic
minorities.?® Investment in research for prevention and inter-
vention to address the specific needs of people of color with
AUDs and OUDs is imperative. At the same time, the quality
and completeness of race/ethnicity data for Medicare data, the
main source of payment for medical care among older adults,
should be improved. These data are critical to measure, under-
stand, and address racial/ethnic disparities in heath and health
care of older adults, and ultimately make progress toward health
equity in the aging population in the United States.

Additionally, the pandemic has highlighted structural racial/
ethnic inequalities in the United States.5>-58 SUDs and racial/
ethnic inequalities can intersect and could make some racial/
ethnic minority groups particularly vulnerable to the impact of
COVID-19. In fact, a recent study found that among patients
with a recent diagnosis of a SUD, Black Americans were at
greater risk of being infected with COVID-19 and had worse
COVID-19 outcomes (including hospitalizations and death)

compared to White Americans.”” Comparing more recent data

on hospitalizations for AUD and OUD among older adults by
race/ethnicity with projections using our study findings could
provide a more complete picture of the impact of the pandemic
for different groups.

The U.S. Preventive Services Task Force recommends
screening for unhealthy alcohol use for adults,® but in general,
screening is not widely implemented and there is little recent
information on the prevalence and impact of screening for
unhealthy alcohol use among older adults. Additionally, inter-
ventions to specifically help with unhealthy substance use
among older adults are needed. The proportion of substance use
treatment admissions that are made up of older adults is already
increasing.®! Our findings add to the urgent call to prepare the
health care workforce to care for older adults who have sub-
stance use conditions.’® In addition to health care, substance use
specialty treatment facilities might want to include special pro-
graming for older adults. Currently, only 25% of substance use
treatment facilities report special programs for older adults.®?

Conclusion

Our study findings provide an important snapshot some years
before the pandemic of the growing impact of substance use
disorders on this vulnerable population, which have likely been
exacerbated by the COVID-19 pandemic. Research using
more recent data is needed to determine the current extent of
AUD and OUD hospitalizations among older adults, the cur-
rent trajectory of these hospitalizations, as well as the impact of
COVID-19 on older adults with substance use disorders. As
hospitalization is an important step to avoid mortality, and
alcohol- and opioid-related deaths have surged during the pan-
demic, our findings point to the urgency of addressing the
impact of these disorders among older adults.
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