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Abstract

IMPORTANCE Rates of opioid overdose deaths are increasing for older adults. Less is known about
these deaths compared with those of younger adults.

OBJECTIVE To analyze rate variation among opioid overdose deaths in older adults by sex and by
race and ethnicity over time.

DESIGN, SETTING, AND PARTICIPANTS This 21-year longitudinal cross-sectional study of adults
who died due to opioid overdose at 55 years or older stratified by sex and by race and ethnicity used
data from the Multiple Cause of Death database from the Centers for Disease Control and Prevention
Wide-Ranging Online Data for Epidemiologic Research. The data include all opioid overdose deaths
among this age group that occurred between January 1,1999, and December 31, 2019 (N = 79 893).

EXPOSURES Sex and racial and ethnic groups.

MAIN OUTCOMES AND MEASURES Rates of opioid overdose deaths per 100 000 population by
sex and by race and ethnicity for persons 55 years or older.

RESULTS During the period 1999 to 2019, 79 893 US residents 55 years or older died due to an

opioid overdose. Among these individuals, 79.97% were aged 55 to 64 years, and 58.98% were men.

Annual numbers of deaths increased over time from 518 in 1999 to 10 292 in 2019. Annual rates of
opioid overdose deaths per 100 000 persons 55 years or older increased over time and ranged from
0.90in 1999 t0 10.70 in 2019. Substantial variation by sex and by race and ethnicity was found. In
2013, rates among non-Hispanic Black men began to diverge from those of other demographic
subgroups. By 2019, the opioid overdose fatality rate among non-Hispanic Black men 55 years or
older was 40.03 per 100 000 population, 4 times greater than the overall opioid overdose fatality
rate of 10.70 per 100 000 for persons of the same age.

CONCLUSIONS AND RELEVANCE In this longitudinal cross-sectional study of US adults who died
due to opioid overdose, the burden of opioid overdose deaths among older adults since 2013 was
most concentrated among non-Hispanic Black men. Deaths among non-Hispanic Black men were
disproportionality represented in the overall increase in the rate of opioid overdose deaths among
older adults. Further research is needed to inform policy and practice.
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Key Points

Question Is there variation by sex and
by racial and ethnic subgroups in rates of
opioid overdose deaths among older

adults over time?

Findings In this cross-sectional study of
opioid overdose deaths in older adults
from 1999 to 2019, 79 893 persons in
the US aged 55 years or older died due
to opioid overdose. The annual overall
death rate per 100 000 persons for this
population ranged from a low of 0.9 in
1999 to a high of 10.7 in 2019 and
increased annually from 2000 on; rates
varied substantially by sex and by race
and ethnicity over time.

Meaning These results suggest a need
for increased screening for substance
use disorder among older adults along
with outreach and treatment models
adapted to their unique circumstances.

Author affiliations and article information are
listed at the end of this article.

JAMA Network Open. 2022;5(1):e2142982. doi:10.1001/jamanetworkopen.2021.42982

Downloaded From: https://jamanetwor k.com/ Non-Human Traffic (NHT) by Randall Webber on 01/12/2022

January 11,2022 1/9


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.42982&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.42982

JAMA Network Open | Substance Use and Addiction Disparities in Opioid Overdose Deaths by Sex and Race and Ethnicity Among Older Adults

Introduction

The US has been gripped by an opioid crisis for at least the last 2 decades."? Over time, the crisis has
evolved in terms of the population segments most severely affected. In recent years, there has been
a notable increase in rates of opioid overdose deaths for adults 55 years or older.> The number and
proportion of adults 65 years and older with substance use disorder (SUD) is increasing. The average
age of admissions for substance use treatment has also increased.” All these factors coincide with
the aging of the American population.®

The evidence base regarding opioid use disorder (OUD) among older adults is limited.”
Emergency department visits for opioid misuse increased 220% from 2006 to 2014 for persons 65
years and older, an indicator of a growing problem.® Factors associated with OUD among older adults
include an increased number of chronic conditions, polypharmacy, and greater injury risk due to falls
and fractures.® We know less about factors specifically associated with opioid overdose deaths
among older adults.® The prevalence of chronic conditions treated with opioids such as arthritis and
cancer increases with age, so exposure to medically prescribed opioids among older adults is higher,
thus the potential risk for fatal overdose in this population increases.'®'? Aging decreases the body's
ability to metabolize opioids, a potential contributor to fatal overdoses."*'* A decline in cognitive
functioning may interfere with taking opioids as prescribed, again a potential contributor to fatal
overdoses." Social isolation and depression increase with age and are associated with SUD, which
may play a role in opioid overdose deaths among older adults.'®" In addition, the present generation
of older adults uses substances at higher rates than previous generations.*'® The higher prevalence
may contribute to opioid overdose deaths in older adults in combination with physical changes
associated with aging.*

In general, during the last 20 years, men have consistently had higher rates of opioid overdose
deaths compared with women.'® Racial and ethnic group disparities in rates of opioid drug overdose
deaths have fluctuated between 1999 and 2019. As the epidemic escalated, rates for non-Hispanic
White adults rose exponentially compared with other groups, driving up the overall rate of opioid
overdose deaths. However, from 2017 to 2019 (the latest year for which data are available), the gap
between non-Hispanic Black and non-Hispanic White adults has narrowed as rates rose for the
former group and modestly declined for the latter group.?® We hypothesize that the patterns of the
overall rate of opioid overdose fatalities by sex and by race and ethnicity would be consistent with
those for opioid overdose fatalities among older adults.

To advance research into recent increases in opioid overdose deaths in older adults, we
compared fatality rates between 1999 and 2019 by sex and by race and ethnicity. Our objective was
to identify potential divergence by race and ethnicity and by sex characteristics compared with the
overall pattern of increasing rates of opioid overdose deaths among older adults over time.

Methods

Data for this cross-sectional study were downloaded into Excel, version 2016 (Microsoft Corporation)
from the Centers for Disease Control and Prevention Wide-Ranging Online Data for Epidemiologic
Research (WONDER) database.?' The study used publicly available deidentified data and was
determined exempt from approval and informed consent by the Northwestern University
Institutional Review Board. This study followed the Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) reporting guideline.

Case inclusion criteria included death between January 1, 1999, and December 31, 2019, with an
underlying cause of death identified by International Statistical Classification of Diseases and Related
Health Problems, Tenth Revision, codes X40 to X44 (unintentional), X60 to X64 (suicide), X85
(homicide), or Y10 to Y14 (undetermined) and a multiple cause of death code of T40.1 (opium), T40.2
(heroin), T40.3 (other opioids), T40.4 (other synthetic narcotics), or T40.6 (other and unspecified

narcotics).??
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US rates were downloaded from the WONDER database for adults 55 years or older, by sex
(male or female), race (American Indian or Alaska Native, Asian or Pacific Islander, Black, or White),
and ethnicity (Hispanic or Latino or non-Hispanic or non-Latino).%' Race and ethnicity in the
WONDER database are ascertained from death certificates. We included sex and race and ethnicity
to identify potential disparities in rates of opioid overdose fatalities. We examined rates for the
following 10 subgroups: Hispanic or Latina women; Hispanic or Latino men; non-Hispanic American
Indian or Alaska Native, non-Hispanic Asian or Pacific Islander, non-Hispanic Black, and non-Hispanic
White men; and non-Hispanic American Indian or Alaska Native, non-Hispanic Asian or Pacific
Islander, non-Hispanic Black, and non-Hispanic White women. We generated line graphs depicting
annual rates of opioid overdose deaths for those 55 years and older from 1999 to 2019 and then by
sex and by race and ethnicity. We compared the range of annual rates of opioid overdose deaths
among sex and by race and ethnicity and examined change over time within and between subgroups.
We used adjusted rates of overdose deaths for each subgroup based on National Center for Health
Statistics population estimates for non-Census years and population figures from the US Census
Bureau for 2000 and 2010 available through WONDER.?' Because we report data on all opioid
overdose deaths among the US population, we did not calculate 95% Cls for any population
estimates. To estimate similarity of trajectories, we ran a multivariate regression model with year as
the independent variable and the 10 subgroups as dependent variables to produce parameter
estimates, including slope (B). We used Excel, version 2016 (Microsoft Corporation), and SPSS,
version 27 (IBM Corporation), for analysis and graph production. Two-sided P < .05 indicated
significance.

Results

During the period 1999 to 2019, 79 893 US residents 55 years or older died due to an opioid
overdose. Most of these individuals (79.97%) were aged 55 to 64 years; 58.98% were men and
41.01% were women. The annual number of deaths ranged from a low of 518 in 1999 to a high of
10292 in 2019. Figure 1shows that rates of opioid overdose deaths among those 55 years and older
increased each year from 2000 to 2019, with the largest increase from 2015 to 2016 (1485). From
1999 to 2019, the annual rate of opioid overdose deaths among those 55 years and older increased
10-fold, from 0.90 per 100 000 population in 1999 to a high of 10.70 per 100 000 population

in 2019.

Next we examined rates of opioid overdose fatalities for adults 55 years and older by the 10
subgroups to determine whether the rates and rate trajectories for the subgroups differed from one
another. Figure 2 graphs these results. The Table presents the parameter estimates for the
multivariate regression models used to determine the trajectory slopes.

Figure 1. Rates of Opioid Overdose Deaths per 100 000 Persons 55 Years and Older, 1999 to 2019
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We found significant variation in rates of opioid overdose death and rate trajectories by sex and
by race and ethnicity. An F test of the joint equality of slope parameters across subgroups strongly
rejects the null hypothesis of equal trends (P < .001). Based on the slope, we identified 3 distinct
trajectories. The first trajectory includes those with the lowest slope values (B range, 0.44-1.60).
Groups in this trajectory included Hispanic or Latina women and non-Hispanic Asian or Pacific
Islander men and women. These demographic groups had the lowest rates of overdose death among
this age group, did not experience substantial increases in rates over time, and never exceeded 3
deaths per 100 000 persons.

The second trajectory had a relatively modest slope over time (B range, 3.22-6.25). Groups in
this trajectory included Hispanic or Latino men; non-Hispanic American Indian or Alaska Native and
non-Hispanic White men; and non-Hispanic American Indian or Alaska Native, non-Hispanic Black,
and non-Hispanic White women. The rates for these population segments ranged from 0.23 deaths
per 100 000 population in 1999 to 12.84 deaths per 100 000 population in 2019. Although the
trajectory slopes of these groups were relatively modest, they suggest a persistent and steady
increase in rates of opioid overdose deaths in older adults over time.

Figure 2. Rates of Opioid Overdose Deaths per 100 000 Persons 55 Years and Older by Sex and
by Race and Ethnicity, 1999 to 2019
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Table. Multivariate Regression Parameter Estimates of Linear Trends

Dependent variable B (SE) [95% CI]? t Value®
Hispanic or Latina women 1.60(0.18) [1.22-1.98] 8.84
Hispanic or Latino men 5.25(0.61) [3.97-6.53] 8.54
Non-Hispanic American Indian or Alaska Native
Men 6.25(0.75) [4.67-7.82] 8.28
Women 5.17 (0.63) [3.85-6.48] 8.19
Non-Hispanic Asian or Pacific Islander
Men 0.58 (0.06) [0.45-0.71] 9.13
Women 0.44 (0.05) [0.35-0.54] 9.70
Non-Hispanic Black
Men 11.07 (2.41) [6.03-16.10] 4.58
Women 3.22(0.63) [1.90-4.53] 5.10
Non-Hispanic White
i3 Sz ey @sy @ Parameter used was intercept.
Women 3.84(0.51) [2.79-4.89] 7.61 b p< 001 forall
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The steepest trajectory and outlier was that of non-Hispanic Black men, who had a slope of
11.07, almost twice that of non-Hispanic American Indian or Alaska Native men (6.24). The rates for
non-Hispanic Black men ranged from a low of 2.24 deaths per 100 000 population to a high of 40.03
deaths per 100 000 population.

Before 2013, the highest rates in older adults were found among Hispanic or Latino men,
non-Hispanic Black men, and non-Hispanic American Indian or Alaska Native men and women.
However, in 2013, the rates diverged for non-Hispanic Black men, with steep rate increases for each
subsequent year, and this subgroup had the highest rates of any of the 10 subgroups. In 2019, the
year with the highest overdose rate for all population segments 55 years and older, the rate of opioid
overdose fatalities for non-Hispanic Black men was nearly 4 times higher. Meanwhile, rates for
Hispanic or Latino men and American Indian or Alaska Native men and women fluctuated with small
increases after 2013.

The rates for Hispanic or Latino men and non-Hispanic White men and women most closely
mirrored the overall rate of opioid overdose death for adults 55 years and older from 1999 to 2016.
In 2016, men of these groups continued to mirror the overall rate of overdose death for this age
group. The rates for non-Hispanic White women essentially remained stable at lower than the overall
rate from 2016 from 2019.

Discussion

Deaths among non-Hispanic Black men appear to account for the disproportionate increase in rates
of opioid overdose deaths for all older adults since 2013. This is concerning and may signal future
increased rates of opioid overdose deaths for older adults, given that the proportion of older adults
who are non-Hispanic Black is growing rapidly compared with non-Hispanic White men.?*

It is notable that the beginning of the increase in opioid overdose deaths among older
non-Hispanic Black men coincides with what the Centers for Disease Control and Prevention®* has
identified as the third wave in the opioid epidemic characterized by the increased presence of
fentanyl, a powerful synthetic opioid in the drug supply. However, it is unclear why other older adult
subgroups did not experience concomitant increases in opioid overdose rates. These differences
could be, among other factors, related to differences in the characteristics of the drug supply
accessed by subgroups and/or whether substances contributing to the overdose were illicit or
prescription. Further investigation is needed to elucidate the reasons behind these disparities.

Both racism and ageism may be associated with these disparities. In terms of racism, many
potential factors could contribute to higher fatality rates among the non-Hispanic Black population
in general and among men in particular. These factors include the consequences of structural
racism,2>2® such as disparate access to SUD treatment?’; bias in pain treatment®®
concentration in low-resource communities with limited access to good schools, health care, and
healthy foods?°; medical mistrust>°; and racially biased drug policies.3' In addition, factors associated
with ageism and aging complicate our understanding of these trends.

The US Preventive Services Task Force recommends screening adults of all ages for unhealthy
alcohol and drug use.>2 However, screening for substance misuse among older adults is often
lacking.>® Several factors may contribute to this lack of screening, but ageism in particular reflects
widely held beliefs among clinicians and the public that older adults do not develop or
experience SUD.33-3°

Another factor may be mistaken attribution of signs of SUD, such as declines in physiological
and mental functioning to the process of aging.>3 Alternatively, aging-related changes in functioning

; residential

may mask signs of SUD.3* In addition, the stigma of SUD, which may be more acute among older
adults,3® may cause them to hide or fail to disclose substance misuse to clinicians.>3

Medications for OUD are well established as effective in treating OUD and preventing overdose
deaths.3” However, less than 10% of older adults admitted for treatment report these medications
as part of their OUD treatment plan.3® Buprenorphine hydrochloride is the most commonly
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prescribed agonist for SUD, and it offers distinct advantages for older adults compared with
alternatives methadone hydrochloride and naltrexone hydrochloride.3® Prescriptions for
buprenorphine have grown between 2009 and 2018 for adults aged 55 to 80 years,*° but rates of
buprenorphine use are still low among older adults seeking OUD treatment.8

The news is not all bleak for older adults with SUD. Because older adults use health care more
often than younger adults,?® and owing to recent changes in health care coverage (including the
Affordable Care Act and Medicaid expansion) that have made health care more accessible to all,
opportunities for SUD screening in health care settings are increasing. To take advantage of this
opportunity, expanded training is needed for physicians, advanced nurse practitioners, nurses, home
health care workers, and other clinicians as well as other elder support service professionals who
supply meal home delivery and transportation services. In addition, training in recognition of the
signs of SUD in older adults, referral to SUD screening, and implementation of SUD screening as
recommended by the US Prevention Task Force are needed.3?

There is evidence, at least for alcohol use disorder, that older adults are amenable to alcohol use
treatment, particularly if age-specific services are available.> However, it is not clear whether this
acceptance of treatment is transferrable to older adults with nonalcohol SUDs.

Once in treatment, older persons with SUD are more often successful in their recovery,
compared with middle-aged and younger adults.*' One possible reason for this increased success
compared with younger persons may be related to cognitive functions and social emotional
intelligence traits associated with aging.*""*? Traits such as wisdom, complex decision-making skills,
emotional regulation, and self-reflection may increase the likelihood of successful completion of SUD
treatment. However, evidence suggests that cognitive impairment is common among older adults
with SUD,*® and as a result, many older adults may not experience the cognitive or emotional
advantages of being an older adult in SUD treatment.

The uniqueness of older adults with SUD suggests that for SUD treatment, as with most forms
of health care, a one-size-fits-all model is not likely to provide optimum success. Some evidence
suggests that older adults are more successful with higher-dosage treatment models, but more
information is needed to match older adult needs with treatment modalities.*>** Treatment for SUD
must take into account issues unique to older adults, and more specifically among older non-Hispanic
Black men with SUD. For example, it has been reported that older adults are less comfortable
attending group therapy than younger adults.** It is speculated that this difference may be duein
part to generational prohibitions against discussing trauma and internalized stigma regarding
substance misuse.2 Specific to non-Hispanic Black men, issues of mistrust and experiences of racism
will need to inform treatment models. This may require use of credible messengers (eg, those with
similar lived experience) to achieve outreach and treatment goals. We use the concept of a credible
messenger adapted from the Cure Violence prevention program model.*® Credible messengers can
relate to the target population. They are considered credible because they are a part of the
community being served, can relate to high-risk individuals, are respected by high-risk individuals,
and have the ability to engage, connect, and empathize with them. In most cases, credible
messengers have relevant lived experience and are therefore seen as having "been there and done
that" with regard to risk behaviors, which allows them to reach the target population in ways that
others cannot. Both outreach workers and violence interrupters should be credible messengers,
allowing them to reach the target population in ways that others cannot. Other considerations for
tailoring SUD treatment for older adults include the medical complexity of older adults who
disproportionately experience physical health comorbidities and polypharmacy, which may interact
with their SUD recovery, accessibility for those with limited mobility, transportation needs, and
accommodations for hearing and vision impairments>¢-3°

Our findings on sex and racial and ethnic disparities in opioid overdose deaths among older
adults offer a starting point for further investigation. Further research is needed to address the
reasons behind the increase in opioid overdose deaths in older adults and the factors associated with
racial disparities. For example, more information is needed regarding older non-Hispanic Black men
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who die due to opioid overdose, including substance misuse history, presence of a diagnosed SUD,
past treatment episodes,*’ presence of medical conditions, social isolation, and mental health
disorders. This information can help to inform intervention, treatment, and prevention approaches
for older adults with SUD.

Limitations

This study has some limitations. As a retrospective study, it uses data from death certificate and
medical examiner reports, which may include inaccuracies. In addition, these individuals may have
multiple causes of death beyond opioids not considered in this study. Last, we lack detailed clinical,
circumstantial, and fatal incident variables that could better characterize the context of these deaths.

Conclusions

This longitudinal cross-sectional study found that opioid overdose fatality rates for US adults 55 years
and older increased substantially since 1999. That burden was experienced differentially by sex and
race and ethnicity. In recent years, risk was most concentrated among non-Hispanic Black men.
Beginning in 2013, the rate of opioid overdose deaths for non-Hispanic Black men was substantially
higher than the overall rate for persons 55 years and older and the rates for other subgroups that
were examined in this study.

ARTICLE INFORMATION
Accepted for Publication: November 5, 2021.

Published: January 11, 2022. doi:10.1001/jamanetworkopen.2021.42982

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2022 Mason M
et al. JAMA Network Open.

Corresponding Author: Maryann Mason, PhD, Department of Emergency Medicine, Buehler Center for Health
Policy and Economics, Feinberg School of Medicine, Northwestern University, 420 E Superior St, 9th Floor,
Chicago, IL 60611 (maryann-mason@northwestern.edu).

Author Affiliations: Department of Emergency Medicine, Northwestern University Feinberg School of Medicine,
Chicago, lllinois (Mason, Kim, Post); Buehler Center for Health Policy and Economics, Northwestern University,
Chicago, lllinois (Mason, Post); currently an undergraduate student at Northwestern University, Weinberg College
of Arts and Sciences, Evanston, lllinois (Soliman); Center for Health Services and Outcomes Research,
Northwestern University Feinberg School of Medicine, Chicago, lllinois (Kim); Associate Editor, JAMA Network
Open (Kim).

Author Contributions: Dr Mason had full access to all the data in the study and takes responsibility for the
integrity of the data and the accuracy of the data analysis.

Concept and design: Mason, Post.

Acquisition, analysis, or interpretation of data: Mason, Soliman, Kim.

Drafting of the manuscript: Mason, Soliman.

Critical revision of the manuscript for important intellectual content: Mason, Kim, Post.
Statistical analysis: Mason, Soliman.

Administrative, technical, or material support: Post.

Supervision: Mason.

Conflict of Interest Disclosures: Dr Kim is an Associate Editor at JAMA Network Open. No other disclosures were
reported.

Funding/Support: This study was supported through the DWE Smith MD Gerontology Research Fund
(Ms Soliman).

Role of the Funder/Sponsor: The sponsor had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

[5 JAMA Network Open. 2022;5(1):e2142982. doi:10.1001/jamanetworkopen.2021.42982 January 11,2022 7/9

Downloaded From: https://jamanetwor k.com/ Non-Human Traffic (NHT) by Randall Webber on 01/12/2022


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.42982&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.42982
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.42982
mailto:maryann-mason@northwestern.edu

JAMA Network Open | Substance Use and Addiction Disparities in Opioid Overdose Deaths by Sex and Race and Ethnicity Among Older Adults

REFERENCES
1. Olfson M, Rossen LM, Wall MM, Houry D, Blanco C. Trends in intentional and unintentional opioid overdose
deaths in the United States, 2000-2017. JAMA. 2019;322(23):2340-2342. doi:10.1001/jama.2019.16566

2. Jones GH, Bruera E, Abdi S, Kantarjian HM. The opioid epidemic in the United States—overview, origins, and
potential solutions. Cancer. 2018;124(22):4279-4286. doi:10.1002/cncr.31713

3. Rudd RAAN, Aleshire N, Zibbell JE, Gladden RM. Increases in drug and opioid overdose deaths—United States,
2000-2014. MMWR Morb Mortal Wkly Rep. 2016;64(50-51):1378-1382. doi:10.15585/mmwr.mm6450a3

4. Kuerbis A, Sacco P, Blazer DG, Moore AA. Substance abuse among older adults. Clin Geriatr Med. 2014;30(3):
629-654. doi:10.1016/j.cger.2014.04.008

5. Carew AM, Comiskey C. Treatment for opioid use and outcomes in older adults: a systematic literature review.
Drug Alcohol Depend. 2018;182:48-57. doi:10.1016/j.drugalcdep.2017.10.007

6. Post LA, Swierenga SJ, Oehmke J, et al. The implications of an aging population structure. Int J Interdisciplinary
Social Sci. 2006;1(2):47-58. doi:10.18848/1833-1882/CGP/v01i02/52353

7. Zullo AR, Dako KJ, Moyo P, et al. Prevention, Diagnosis, and Management of Opioids, Opioid Misuse, and Opioid
Use Disorder in Older Adults. Technical Brief No. 37. Agency for Healthcare Research and Quality; 2020. doi:10.23970/
AHRQEPCTB37

8. Carter MW, Yang BK, Davenport M, Kabel A. Increasing rates of opioid misuse among older adults visiting
emergency departments. Innov Aging. 2019;3(1):igz002. doi:10.1093/geroni/igz002

9. Cochran G, Rosen D, McCarthy RM, Engel RJ. Risk factors for symptoms of prescription opioid misuse: do older
adults differ from younger adult patients? J Gerontol Soc Work. 2017;60(6-7):443-457. doi:10.1080/01634372.
20171327469

10. Lin WC, Zhang J, Leung GY, Clark RE. Chronic physical conditions in older adults with mental illness and/ or
substance use disorders. J Am Geriatr Soc. 2011;59(10):1913-1921. doi:10.1111/j.1532-5415.2011.03588.x

11. Oh G, Abner EL, Fardo DW, Freeman PR, Moga DC. Patterns and predictors of chronic opioid use in older adults:
aretrospective cohort study. PLoS One. 2019;14(1):e0210341. doi:10.1371/journal.pone.0210341

12. Chang YP. Factors associated with prescription opioid misuse in adults aged 50 or older. Nurs Outlook. 2018;
66(2):112-120. doi:10.1016/j.outlook.2017.10.007

13. Larney S, Bohnert ASB, Ganoczy D, et al. Mortality among older adults with opioid use disorders in the
Veteran's Health Administration, 2000-2011. Drug Alcohol Depend. 2015;147:32-37. doi:10.1016/j.drugalcdep.
2014.12.019

14. Smith HS. Opioid metabolism. Mayo Clin Proc. 2009;84(7):613-624. doi:10.1016/S0025-6196(11)60750-7
15. Barry HE, Cooper JA, Ryan C, et al. Potentially inappropriate prescribing among people with dementia in
primary care: a retrospective cross-sectional study using the Enhanced Prescribing Database. J Alzheimers Dis.
2016;52(4):1503-1513. doi:10.3233/JAD-151177

16. National Academies of Sciences, Engineering, and Medicine. Social Isolation and Loneliness in Older Adults:
Opportunities for the Health Care System. National Academies Press; 2020. doi:10.17226/25663

17. Case A, Deaton A, Stone AA. Decoding the mystery of American pain reveals a warning for the future. Proc Nat/
Acad Sci US A. 2020;117(40):24785-24789. doi:10.1073/pnas.2012350117

18. Seim L, Vijapura P, Pagali S, Burton MC. Common substance use disorders in older adults. Hosp Pract (1995).
2020;48(sup1)(suppl 1):48-55. doi:10.1080/21548331.2020.1733287

19. Hedegaard H, Minifio AM, Warner M. Drug overdose deaths in the United States, 1999-2019. NCHS Data Brief.
2020;(394):1-8.

20. Centers for Disease Control and Prevention. About multiple cause of death 1999-2019. CDC WONDER. 2020.
Accessed November 12, 2021. https://wonder.cdc.gov/mcd-icd10.html

21. Centers for Disease Control and Prevention. Underlying cause of death 1999-2019. CDC WONDER. 2020.
Accessed August 26. 2021. https://wonder.cdc.gov/wonder/help/ucd.html

22. Substance Abuse and Mental Health Services Administration. Using International Classification of Diseases
(ICD) codes to assess opioid-related overdose deaths. SAMSHA Center for the Application of Preventive
Technologies. June 2018. Accessed December 2, 2021. https://mnprc.org/wp-content/uploads/2019/01/using-icd-
10-codes-to-assess-opioid-related-overdose-deaths.pdf

23. Fulmer T, Reuben DB, Auerbach, Fick DM, Galambos C, Johnson KS. Actualizing better health and health care
for older adults. Health Aff (Millwood). 2021;40(2):219-225. doi:10.1377/hlthaff.2020.01470

24. Centers for Disease Control and Prevention. Opioids: understanding the epidemic. Reviewed March 17, 2021.
Accessed November 4, 2021. https://www.cdc.gov/opioids/basics/epidemic.html

[5 JAMA Network Open. 2022;5(1):e2142982. doi:10.1001/jamanetworkopen.2021.42982 January 11,2022 8/9

Downloaded From: https://jamanetwor k.com/ Non-Human Traffic (NHT) by Randall Webber on 01/12/2022


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2019.16566&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.42982
https://dx.doi.org/10.1002/cncr.31713
https://dx.doi.org/10.15585/mmwr.mm6450a3
https://dx.doi.org/10.1016/j.cger.2014.04.008
https://dx.doi.org/10.1016/j.drugalcdep.2017.10.007
https://dx.doi.org/10.18848/1833-1882/CGP/v01i02/52353
https://dx.doi.org/10.23970/AHRQEPCTB37
https://dx.doi.org/10.23970/AHRQEPCTB37
https://dx.doi.org/10.1093/geroni/igz002
https://dx.doi.org/10.1080/01634372.2017.1327469
https://dx.doi.org/10.1080/01634372.2017.1327469
https://dx.doi.org/10.1111/j.1532-5415.2011.03588.x
https://dx.doi.org/10.1371/journal.pone.0210341
https://dx.doi.org/10.1016/j.outlook.2017.10.007
https://dx.doi.org/10.1016/j.drugalcdep.2014.12.019
https://dx.doi.org/10.1016/j.drugalcdep.2014.12.019
https://dx.doi.org/10.1016/S0025-6196(11)60750-7
https://dx.doi.org/10.3233/JAD-151177
https://dx.doi.org/10.1073/pnas.2012350117
https://dx.doi.org/10.1080/21548331.2020.1733287
https://www.ncbi.nlm.nih.gov/pubmed/33395384
https://www.ncbi.nlm.nih.gov/pubmed/33395384
https://wonder.cdc.gov/mcd-icd10.html
https://wonder.cdc.gov/wonder/help/ucd.html
https://mnprc.org/wp-content/uploads/2019/01/using-icd-10-codes-to-assess-opioid-related-overdose-deaths.pdf
https://mnprc.org/wp-content/uploads/2019/01/using-icd-10-codes-to-assess-opioid-related-overdose-deaths.pdf
https://dx.doi.org/10.1377/hlthaff.2020.01470
https://www.cdc.gov/opioids/basics/epidemic.html

JAMA Network Open | Substance Use and Addiction Disparities in Opioid Overdose Deaths by Sex and Race and Ethnicity Among Older Adults

25. Phelan JC, Link BG. Is racism a fundamental cause of inequalities in health? Ann Rev Sociol. 2015;41(1):311-330.
doi:10.1146/annurev-soc-073014-112305

26. Skewes MC, Blume AW. Understanding the link between racial trauma and substance use among American
Indians. Am Psychol. 2019;74(1):88-100. doi:10.1037/amp0O000331

27. Lagisetty PA, Ross R, Bohnert A, Clay M, Maust DT. Buprenorphine treatment divide by race/ethnicity and
payment. JAMA Psychiatry. 2019;76(9):979-981. doi:10.1001/jamapsychiatry.2019.0876

28. Bonham VL. Race, ethnicity, and pain treatment: striving to understand the causes and solutions to the
disparities in pain treatment. J Law Med Ethics. 2001;29(1):52-68. doi:10.1111/j.1748-720X.2001.tb00039.x

29. Firebaugh G, Acciai F. For Blacks in America, the gap in neighborhood poverty has declined faster than
segregation. Proc Natl Acad Sci U S A. 2016;113(47):13372-13377. doi:10.1073/pnas.1607220113

30. Boulware LE, Cooper LA, Ratner LE, LaVeist TA, Powe NR. Race and trust in the health care system. Public
Health Rep. 2003;118(4):358-365. doi:10.1016/S0033-3549(04)50262-5

31. Provine DM. Race and inequality in the war on drugs. Ann Rev Law Social Sci. 2011;7(1):41-60. doi:10.1146/annurev-
lawsocsci-102510-105445

32. Krist AH, Davidson KW, Mangione CM, et al; US Preventive Services Task Force. Screening for unhealthy drug
use: US Preventive Services Task Force recommendation statement. JAMA. 2020;323(22):2301-2309. doi:10.
1001/jama.2020.8020

33. Substance Abuse and Mental Health Services Administration. Treating Substance Use Disorder in Older Adults.
Substance Abuse and Mental Health Services Administration; 2020.

34. Han BH, Sherman SE, Palamar JJ. Prescription opioid misuse among middle-aged and older adults in the
United States, 2015-2016. Prev Med. 2019;121:94-98. doi:10.1016/j.ypmed.2019.02.018

35. Han BH, Moore AA. Prevention and screening of unhealthy substance use by older adults. Clin Geriatr Med.
2018;34(1):117-129. doi:10.1016/j.cger.2017.08.005

36. Substance Abuse and Mental Health Services Administration. Substance Use Treatment for Older Adults.
Updated April 30, 2020. Accessed September 17, 2020. https://www.samhsa.gov/homelessness-programs-
resources/hpr-resources/substance-use-treatment-older-adults

37. Wakeman SE, Larochelle MR, Ameli O, et al. Comparative effectiveness of different treatment pathways for
opioid use disorder. JAMA Netw Open. 2020;3(2):e1920622. doi:10.1001/jamanetworkopen.2019.20622

38. Chhatre S, Cook R, Mallik E, Jayadevappa R. Trends in substance use admissions among older adults. BMC
Health Serv Res. 2017;17(1):584. doi:10.1186/512913-017-2538-z

39. Joshi P, Shah NK, Kirane HD. Medication-assisted treatment for opioid use disorder in older adults: an
emerging role for the geriatric psychiatrist. Am J Geriatr Psychiatry. 2019;27(4):455-457. doi:10.1016/].jagp.2018.
12.026

40. Olfson M, Zhang VS, Schoenbaum M, King M. Trends in buprenorphine treatment in the United States, 2009-
2018. JAMA. 2020;323(3):276-277. doi:10.1001/jama.2019.18913

41. Satre DD, Mertens JR, Aredn PA, Weisner C. Five-year alcohol and drug treatment outcomes of older adults
versus middle-aged and younger adults in a managed care program. Addiction. 2004;99(10):1286-1297. doi:10.
1111/j1360-0443.2004.00831.x

42. Jeste DV, Lee EE. The emerging empirical science of wisdom: definition, measurement, neurobiology,
longevity, and interventions. Harv Rev Psychiatry. 2019;27(3):127-140. doi:10.1097/HRP.0000000000000205

43. Monds LA, Ridley NJ, Rivas C, Withall A, Draper B, Lintzeris N. Cognition and adaptive functioning in older
people attending drug and alcohol services. Int Psychogeriatr. 2017;29(5):815-823. doi:10.1017/
51041610216002428

44. Kuerbis A, Sacco P. A review of existing treatments for substance abuse among the elderly and
recommendations for future directions. Subst Abuse. 2013;7:13-37. doi:10.4137/SART.S7865

45. Sahker E, Schultz SK, Arndt S. Treatment of substance use disorders in older adults: implications for care
delivery. J Am Geriatr Soc. 2015;63(11):2317-2323. doi:10.1111/jgs.13706

46. John Jay College of Criminal Justice Research and Evaluation Center. Cure Violence glossary. April 17, 2015.
Accessed December 2, 2021. https://johnjayrec.nyc/2015/04/17/cvglossary/

47. Huhn AS, Strain EC, Tompkins DA, Dunn KE. A hidden aspect of the US opioid crisis: rise in first-time treatment
admissions for older adults with opioid use disorder. Drug Alcohol Depend. 2018;193:142-147. doi:10.1016/j.
drugalcdep.2018.10.002

[5 JAMA Network Open. 2022;5(1):e2142982. doi:10.1001/jamanetworkopen.2021.42982 January 11,2022 9/9

Downloaded From: https://jamanetwor k.com/ Non-Human Traffic (NHT) by Randall Webber on 01/12/2022


https://dx.doi.org/10.1146/annurev-soc-073014-112305
https://dx.doi.org/10.1037/amp0000331
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2019.0876&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.42982
https://dx.doi.org/10.1111/j.1748-720X.2001.tb00039.x
https://dx.doi.org/10.1073/pnas.1607220113
https://dx.doi.org/10.1016/S0033-3549(04)50262-5
https://dx.doi.org/10.1146/annurev-lawsocsci-102510-105445
https://dx.doi.org/10.1146/annurev-lawsocsci-102510-105445
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2020.8020&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.42982
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2020.8020&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.42982
https://dx.doi.org/10.1016/j.ypmed.2019.02.018
https://dx.doi.org/10.1016/j.cger.2017.08.005
https://www.samhsa.gov/homelessness-programs-resources/hpr-resources/substance-use-treatment-older-adults
https://www.samhsa.gov/homelessness-programs-resources/hpr-resources/substance-use-treatment-older-adults
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2019.20622&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.42982
https://dx.doi.org/10.1186/s12913-017-2538-z
https://dx.doi.org/10.1016/j.jagp.2018.12.026
https://dx.doi.org/10.1016/j.jagp.2018.12.026
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2019.18913&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.42982
https://dx.doi.org/10.1111/j.1360-0443.2004.00831.x
https://dx.doi.org/10.1111/j.1360-0443.2004.00831.x
https://dx.doi.org/10.1097/HRP.0000000000000205
https://dx.doi.org/10.1017/S1041610216002428
https://dx.doi.org/10.1017/S1041610216002428
https://dx.doi.org/10.4137/SART.S7865
https://dx.doi.org/10.1111/jgs.13706
https://johnjayrec.nyc/2015/04/17/cvglossary/
https://dx.doi.org/10.1016/j.drugalcdep.2018.10.002
https://dx.doi.org/10.1016/j.drugalcdep.2018.10.002

