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Older incarcerated individuals comprise the fastest growing demographic in theUSprison system.Unhealthy lifestyles
among incarcerated individuals and inadequate health care lead to earlier onset and more rapid progression of many
chronic conditions that are prevalent among community-living older adults. There are limited peer-reviewed epidemio-
logic data in this area; however, there is growing interest in identifying strategies for housing aging incarcerated indivi-
duals, delivering appropriate health care in prisons, and coordinating after-release health care. In this systematic review,
we summarize the epidemiologic evidence of the health challenges facing the aging US prison population. Our compre-
hensive literature search focused on health outcomes, including diseases, comorbid conditions,mental health, cognition,
and mobility. From 12,486 articles identified from the literature search, we reviewed 21 studies published between 2007
and 2017. All the studies were observational and cross-sectional, and most (n = 17) were based on regional samples.
Sample sizes varied widely, ranging from 25 to 14,499 incarcerated people (median, 258). In general, compared with
their younger counterparts, older incarcerated individuals reported high rates of diabetes mellitus, cardiovascular condi-
tions, and liver disease. Mental health problemswere common, especially anxiety, fear of desire for death or suicide, and
depression. Activities of daily living were challenging for up to one-fifth of the population. We found no empirical data on
cognition among older incarcerated individuals. The findings of this review reveal few empirical data in this area and high-
light the need for new data to drive policy and practice patterns that address critical health issues related to the aging
prison population.
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Abbreviations: ADL, activities of daily living; PADL, prison activities of daily living.

INTRODUCTION

The US detention system is possibly the largest in the world,
housing more than 2.3 million people in approximately 6,000
state and federal prisons, juvenile correctional facilities, local jails,
Indian country jails, military prisons, immigration detention facili-
ties, civil commitment centers, and prisons in US territories (1).
Among that total, approximately 1,527,000 (66%) are housed in
the state and federal prisons (2). Prisons house incarcerated people
for longer terms than jails, which are designed to house incarcer-
ated people temporarily or for a short time while awaiting trial or
serving a short sentence. Incarcerated individuals age 50 years
and older constitute approximately 16% of the state and federal
prison population (3) and this number is expected to increase,
given the aging of the population, longer sentences, and reduction
of parole or early release because of more stringent “tough on
crime” laws (4). Older incarcerated individuals require a different
level of care than do younger incarcerated individuals, because of

increased comorbidity burden and physical and cognitive dis-
abilities (5). Accordingly, our goal in this systematic search and
review was to summarize the literature describing the health sta-
tus of older, incarcerated individuals in state and federal prisons
in the United States.

As in the general US population, older incarcerated individuals
make up the fastest growing demographic in the US prison sys-
tem. Various estimates predict that the number of older incarcer-
ated individuals increased by 79% between 2000 and 2009 (6, 7)
and 282% from 1995 to 2010 (4). In 2011, there were 14 times as
many incarcerated individuals who were at least 55 years old in
the US as in 1981, and it has been estimated that by 2030, incar-
cerated individuals aged 55 years or older will constitute more
than one-third of the entire prison population (3, 4, 8). In 1990,
after the release of a Department of Justice report on prisoner de-
mographics, a primetime news correspondent stated that absent
intervention, American prisons would become “maximum
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security nursing homes” (9). Nearly 25 years later, this remark
proved prescient when the National Academy of Science, in its
landmark report on mass incarceration, lamented a present in
which “prisons increasingly are becoming a critical delivery
site for nursing home-level care” (10).

One of the challenges in assessing and understanding aging in
prison is determining the appropriate cutoff to define “old age.”
Although 65 years is the conventional cutoff used to define older
age in the general US population, unhealthy lifestyles and inade-
quate health care often accelerate the onset and progression of
many chronic conditions associated with aging; thus, old age in
prison typically commences at ages 50 or 55 years (5, 8, 11, 12).

The US Department of Justice’s Bureau of Justice Statistics
periodically generates a prison and jail census and other reports
on incarcerated populations, which include limited health-related
information. Data from the 2011–2012 National Prisoner Survey
(13) indicate that 50% of all US federal incarcerated individuals
report ever having 1 or more chronic medical conditions, includ-
ing cancer, hypertension, or history of stroke, diabetes, heart
disease, kidney disease, arthritis, asthma, or cirrhosis. Accord-
ing to the Bureau of Justice Statistics’ “Medical Problems of
Prisoners,” a 2004 survey of prisoners in state and federal cor-
rectional facilities providing self-reported prevalence rates of
medical problems (14), 64.3% of state and federal incarcerated
individuals age 45 years or older reported having a current
medical problem. The most prevalent reported medical problems
were arthritis (30.5%), hypertension (29.5%), heart problems
(13.1%), tuberculosis (13.0%), diabetes (12.1%), and hepatitis
(9.8%). According to the same report, 37.5% of incarcerated indi-
viduals reported having a chronic impairment or condition, includ-
ing the following: vision (17.4%), learning (13.3%), hearing
(11.4%), mobility (6.1%), mental (5.0%), and/or speech (3.5%)
(14). Together, these reports indicate that the health data available
from the US Department of Justice are limited to semiperio-
dic self-reports of symptoms and diagnoses, and are inconsis-
tently stratified by standard age categories; and that there is sparse
reporting of cognition and mobility data—2 primary metrics
of aging.

In this review, we sought to profile the health status of older
incarcerated individuals in state and federal prisons via a compre-
hensive review of the peer-reviewed, original research over
the last 10 years. To be consistent with the gerontological lit-
erature, we chose to focus on the major challenges facing the
community-dwelling aging population: chronic diseases or
conditions, comorbid conditions, mental health, cognition,
and mobility.

METHODS

Reporting in this review conforms to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines (15).

Eligibility criteria

The focus of the systematic search was the health of older
incarcerated individuals in US state and federal prison popu-
lations. We did not include articles related to jailed or civilly

detained populations, which typically comprise individuals with
shorter-term sentences; these facilities are run by local law
enforcement agencies. Confining our review to prisons provided
somewhat greater homogeneity in sentence length, health care,
daily schedules and extracurricular programming, and nutrition.
To be included, articles had to provide information on the age of
the prison population being studied and include older adults
(age 50 years or older); present health-related data collected via
primary or secondary data collection methods (i.e., no anecdotal
reports, commentaries, or editorials); have English-language
availability; be a US-based sample; and have been published
within 10 years of review (June 2017) to maximize consis-
tency with the demographics of the current older prison pop-
ulation. Furthermore, we chose to focus on specific health
diseases and conditions that are broadly relevant for older adults,
namely, chronic diseases, comorbid conditions; mental health;
cognition; andmobility. Thus, we excluded studies that focused
solely on other important aspects of health care or outcomes of
incarceration, including, but not limited to, factors associated
with incarceration, medication prescribing, hospice care, parolee
access to health care, emergency department use, homelessness,
or death rates.

Search strategy

In collaboration with a trained information scientist, we con-
ducted a systematic search of electronic databases, includingOvid
Medline (which has an adjacency feature that PubMed does not
have), Cochrane, Embase, Sociological Abstracts (Proquest), and
Criminal Justice Abstracts, using search terms related to older age
and prisoners (e.g., prison, inmate, incarceration). Date, language,
and outcome restrictions were not used in the electronic search
but were imposed during review. The last search was conducted
on June 7, 2017. The Web Appendix (available at https://
academic.oup.com/aje) details the full list of search terms.

Data analysis

Reviewers extracted characteristics of each article, including
the year of study publication; year of data collection (allowing
us to determine the age of the data at publication); sample size
of older incarcerated individuals; mean, minimum, and maxi-
mum age of the incarcerated individuals; number of facilities
sampled; whether analyses were adjusted or stratified for con-
trol covariates; and study outcomes (Table 1). We developed
tables to summarize this information. Because of the heteroge-
neity of study outcomes and analytic plans, meta-analysis was
not attempted.

RESULTS

Data extraction

Our initial search yielded 12,486 articles, which were screened
by title for inclusion in this review according to specified eligibil-
ity criteria. A total of 500 abstracts (4%) were then independently
reviewed by 2 reviewers. Reviewers chose to include an article
for the review, exclude it, or retain it to be used for background
reference only. Of the 500 abstracts reviewed, the reviewer pair
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agreed on the disposition of 433 articles (87%). Disagreements
between reviewers were resolved via group consensus; most dis-
agreements involvedwhether to exclude or use an article for back-
ground information only. The inter-rater reliability was high, with
an intraclass correlation coefficient (type 1, 4) of 0.74 (16). From
the 500 abstracts, 85 were selected for full-text review; an addi-
tional 64 articles were excluded, primarily due to the lack of origi-
nal data, resulting in a total of 21 articles included in this review.

The average mean age of incarcerated persons across stud-
ies was 57.8 years, and mean ages ranged from 52 to 72 years
(Table 2). Samples comprised primarily men, with the excep-
tion of 2 studies that focused on women in prison (17, 18). The
number of facilities included in studies ranged from 1 to 326
(median, 4 facilities). Studies were published, on average,
approximately 5 years after the data being reported were col-
lected (range, 1 to 12 years). Study outcomes are listed in Table 3.

Chronic diseases and comorbid conditions

Older incarcerated individuals are more likely than their
younger counterparts to have chronic health conditions, includ-
ing hypertension, diabetes mellitus, liver disease, arthritis,
cancer, emphysema, decreased kidney function, and heart
conditions (8, 19, 20). In their study of 759 newly admitted
incarcerated individuals in 2 maximum security prisons in
NewYork, Bai et al. (21) reported high rates of diabetes mellitus,
cardiovascular conditions, liver disease, asthma, and sexually
transmitted diseases among incarcerated individuals age 40
years and older (34% of their sample). In their study of 458
incarcerated women in Georgia age 50 years and older, Leigey
and Johnston (17) reported that 34% were overweight and 36%
were obese, although this was not substantially different from
the rates found in the general population (22). Older incarcerated
women report, on average, 4 having chronic medical conditions
and receiving 5 daily medications (18, 23). In their study of 327
incarcerated women (mean age, 56 years), Aday and Farney (24)
found that the most common chronic illnesses mentioned were
arthritis (61%), hypertension (53%), menopause issues (30%),
digestive disorders and ulcers (29%), and heart conditions (26%);
furthermore, 66% reported a hearing problem and 84% reported a
vision problem. As expected, comorbid conditions are com-
mon among older incarcerated individuals.

Mental health

Among incarcerated individuals age 55 years and older,
approximately 8%–19% have a psychiatric disorder (25). In
fact, correctional facilities are commonly considered the larg-
est mental health service providers in the United States (26–28).
In our review, most studies of mental health outcomes were
association studies designed to identify groups at elevated risk
for treatment or to elucidate mechanisms underlying relation-
ships for potential intervention work. The most commonmental
health outcomes studied in the empirical literature included anxi-
ety, depression, and fear of or desire for death or suicide.

With respect to depression, anxiety, and related mood disor-
ders, Barry et al. (29) reported that alcohol dependence before
imprisonment and poor self-rated health were associated with
suicidal ideation; however, Gates et al. (30) reported that com-
pared with incarcerated individuals younger than 45 years, older
incarcerated individuals had lower odds of a history of substance
use (Table 2). Deaton et al. (18), using quantitative and qualita-
tive methods, found that poor physical and mental health were
related to elevated anxiety about death; furthermore, they found
that these concerns about death stemmed from perceived lack of
adequate health care and perceived indifference of prison staff to
instances of injury and illness. In their study, Aday and Farney
(24) found that a substantial number of women reported high or
severe levels of depression (46%), anxiety (43%), and interper-
sonal sensitivity (42%), which are indicative of hypervigilance,
distrust, and posttraumatic stress. One-half of the women re-
ported a history of sexual or physical abuse andmore than three-
quarters (78%) reported a fear of getting sick and dying while in
prison. The majority (64%) reported their physical health to be
fair or poor, 30% reported good health, and 6% reported excel-
lent health (24).

Allen et al. (31) found less depression and anxiety among
incarcerated individuals who had more spiritual experiences;
the latter were associated with more years of incarceration.
In a follow-up study, Allen et al. (32) examined religious cop-
ing as a moderator of the relationship among physical limita-
tions, depression, and desire for hastened death, and found that
greater positive religious coping was associated with less
depression, whereas more physical functioning coupled with
greater negative religious coping was associated with a height-
ened desire for hastened death. The same group of researchers

Table 1. Summary Characteristics of Included Studies (n = 21), 2007–2017

Characteristic No. of StudiesWith Available Data Mean MinimumValue MaximumValue

Year of data collection 17 2008.2 2004 2015

Year of study publication 20 2012.7 2008 2017

Age of data at publication, years 19 4.7 1 12

Sample size, no. of subjects 21 258.0 25 14,499

Mean age, years 20 57.7 52 71.5

Minimum age, years 21 48.3 39 55

Maximum age, years 21 79.7 64 100

No. of facilities 21 47.4 1 326
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(33) also evaluated preferences for end-of-life care, reporting
that ethnic minority incarcerated individuals who did not have a
life sentence and who had greater anxiety about death, had a
greater desire for a feeding tube, whereas white incarcerated in-
dividuals were more likely to seek palliative care. Merten et al.
(34), using data collected in 2005 from 261 incarcerated indivi-
duals ages 45–80 years, found that loneliness and lower valua-
tion of life were associated with greater depressed mood, which,
in turn, was associated with more medical comorbidity. Using
the same data set of 261 incarcerated individuals, Bishop et al.
(35) reported a different age range and year of data collection,
and found that less spirituality, loneliness, and depressed mood
were each associated with less forgiveness and poorer self-rated
health. Maschi et al. (36) found that a variety of stronger coping
resources, was protective against stressful life experiences and
poor subjectivewell-being among older incarcerated individuals.

Loeb et al. (37) found that levels of self-efficacy did not differ
between a sample of older incarcerated individuals and a group
of even older community-dwelling individuals; the authors spec-
ulated that incarcerated individuals engage less often in health
promotion because of lack of awareness of available programs.

Cognition

In our systematic review, we identified no published stud-
ies in which a primary outcome was cognitive functioning or
dementia. Prevalence estimates of dementia in prisons, from
surveys older than 10 years or from studies otherwise ineligible
for our review, range widely, from 1% to 30%; these studies are
limited by small sample sizes, selection bias, and failure to use
standardized screening instruments (38–41). Making inferences
from the general population, common dementia risk factors
such as advanced age, traumatic brain injury, low educational
attainment, and substance abuse suggest a potentially high prev-
alence of and risk for cognitive impairment among older incar-
cerated individuals.

Mobility

In the general community population, preserving mobility is
essential to maintaining independent living. Difficulty with activi-
ties of daily living (ADL) include inability to bathe, dress, transfer
from a bed to a chair, feed oneself, or use the toilet (42). Aging

Table 2. Detailed Characteristics of Each Study Included in the Review (n = 21), 2007–2017

First Author, Year
(Reference No.)

Primary Data
Collection

Year of Data
Collection

Year of Study
Publication

Cross-
Sectional

Data

No. in
Sample

Mean
Age,
Years

Minimum
Age, Years

Maximum
Age

Male
Sex,
No.

Male
Sex,
%

Aday, 2014 (24) Yes Not
reported

1 Yes 327 56 50 77 0 0

Binswanger, 2009 (20) No 2004 5 Yes 1,474 57.5 50 65 1,132 77a

Bishop, 2011 (78) Yes 2006 5 Yes 261 57.59 45 82 261 100

Nowotny, 2016 (79) No 2004 12 Yes 14,499 56.28 50 84 14,499 100

Bai, 2015 (21) Yes 2011 4 Yes 255 52 40 64 130 51a

Loeb, 2011 (80) Yes 2009 2 Yes 42 55.8 50 68 42 100

Leigey, 2015 (17) Yes 2013 2 Yes 458 56 50 95 0 0

Allen, 2013 (32) Yes 2005 8 Yes 94 57.7 45 84 94 100

Allen, 2008 (31) Yes 2005 3 Yes 73 63.7 50 84 73 100

Barry, 2016 (29) Yes 2014 2 Yes 124 56.4 50 83 78 63

Bishop, 2014 (35) Yes 2006 8 Yes 261 57.6 45 82 261 100

Deaton, 2009 (18) Yes Not
reported

Yes 327 56.6 50 78 0 0

Gates, 2017 (30) Yes 2011 6 Yes 2,940 52.8 45 67 2,649 90a

Liem, 2013 (81) Yes 2012 1 Yes 25 55.8 39 70 23 92

Merten, 2012 (34) Yes 2005 7 Yes 261 57.6 45 80 261 100

Maschi, 2015 (36) Yes 2010 5 Yes 677 57.8 50 100 626 92

Loeb, 2008 (37) Yes Not
reported

Yes 51 57.3 50 71 51 100

Phillips, 2009 (33) Yes 2005 4 Yes 73 62 55 84 72 99

Barry, 2016 (82) Yes 2015 1 Yes 167 57.2 50 83 110 66

Filinson, 2014 (44) Yes Not
reported

Yes 67 71.5 55 88 67 100

Leigey, 2012 (45) Yes 2004 8 Yes 1,139 56 50 84 997 88

a The number of men was extrapolated on the basis of the full sample and percentage of men, because the study did not report the number of old-
er men studied.
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incarcerated individualsmustmaintain the ability to perform these
tasks, as well as those specific to life in prison (prison activities of
daily living (PADL)). These tasks include dropping to the floor
for alarms, standing for count, walking while handcuffed, getting
to the dining hall for meals, hearing orders from staff, and climb-
ing on and off the top bunk (43).

Estimates of the prevalence of PADL disability vary widely.
In a recent study of older incarcerated individuals in Connecticut
prisons, 12.6% of incarcerated individuals reported difficulty
with mobility and 7.8% reported disability with 1 or more ADL
(29). In another study of older incarcerated individuals based in
the northeastern United States, 21% reported difficulty with 1 or
more PADL (43). Incarcerated women are generally more likely
to report difficulty with ADL or PADL compared with men (29,
44). Using data from the Bureau of Justice Statistics, Leigey,
et al. (45) estimated that 11.5% of older incarcerated women
needed help with 1 or more daily activities, compared with 8.7%
of men. The hierarchy of disability with PADL tended to be as
follows: 1) hearing orders from the staff (59%), 2) dropping to
the floor for alarms (57%), 3) standing for count (35%), and

4) getting to the dining hall formeals (31%) (42). Aday and Farney
(24) found that most women reported problems walking inde-
pendently (89%), problems with stairs (66%), needing ground-
level housing (49%), and needing a lower-level bunk (86%).

Although efforts to improve PADL are possible, efforts to pre-
vent disability are generally nonexistent and accommodations for
PADLvarywidely by facility, includingmodifications to physical
space (43). Less than half of older incarcerated individuals report
consistent engagement in physical activity; Leigey et al. (45) esti-
mated that only 33.8% of women and 48.0% of men reported
engaging in physical activity within the previous 24 hours. Often,
correctional officials may hesitate to provide older incarcerated
individuals with assistive devices (e.g., walkers, canes), because
they may also be used or perceived as a weapon. As such, some
incarcerated individuals report missing meals because they are
unable to get to the dining hall in time (43). Although newer pris-
ons are compliant with the Americans with Disabilities Act and,
hence, provide standard assistive modifications, the prevalence of
bathroom modifications (i.e., shower or toilet handrails) to assist
with basic ADL in older prisons is unknown. Older incarcerated

Table 3. Study Outcomes of Each Study Included in the Review (n = 21), 2007–2017

Citation No. of Facilities Sample
Representation StudyOutcomes Statistical Adjustment

in Analysis

Aday, 2014 (24) 7 Regional Health status, mental health symptoms No

Binswanger, 2009 (20) 326 National Hypertension, diabetes, obesity, angina, myocardial
infarction, arthritis, cancer, cervical cancer,
hepatitis

Yes

Bishop, 2011 (78) 10 Regional Comorbidity index Yes

Nowotny, 2016 (79) 287 National Comorbidity index, alcohol, disabilities, mental/
behavioral health

Yes

Bai, 2015 (21) 2 Regional Comorbidity index Yes

Loeb, 2011 (80) 1 Regional

Leigey, 2015 (17) 31 National Bodymass index Yes

Allen, 2013 (32) 1 Regional Depression, desire for a hastened death Yes

Allen, 2008 (31) 1 Regional Depression, desire for a hastened death, anxiety Yes

Barry, 2016 (29) 3 Regional Suicidal ideation Yes

Bishop, 2014 (35) 10 Regional (OK) Forgiveness, perceived health Yes

Deaton, 2009 (18) 5 National Anxiety Yes

Gates, 2017 (30) 99a Regional (KY) Substance use disorder, cardiovascular disease,
dementia, depression, hepatitis C virus,
hypertension, osteoporosis

Yes

Liem, 2013 (81) 1 Regional Post-traumatic stress disorder No

Merten, 2012 (34) 8 Regional (OK) Number of health conditions, loneliness, depressed
mood, valuation of life

Yes

Maschi, 2015 (36) 99a Regional (NY) Trauma and stressful life events

Loeb, 2008 (37) 1 Regional (PA) Self-efficacy, health status

Phillips, 2009 (33) 1 Regional (AL) Brief symptom inventory, Death Anxiety Scale,
preference for type of end of life care

Barry, 2016 (82) 3 Regional (CT) Depression, suicide Yes

Filinson, 2014 (44) 1 Regional Prison activities of daily living No

Leigey, 2012 (45) 99a National Physical health, mental health Yes

Abbreviations: AL, Alabama; CT, Connecticut; KY, Kentucky; NY, NewYork; OK, Oklahoma; PA, Pennsylvania.
a If data frommany facilities were included but the number of facilities was not specifically stated, the number is given as 99.
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individuals with deficits in PADL also tended to report have hear-
ing and/or visual impairments, and to take more medications
because of overall poor health (44), all of which may accentuate
difficulties withmobility.

DISCUSSION

Our systematic review identified 20 studies published within
the last 10 years that reported original data about health charac-
teristics of older incarcerated individuals in US state or federal
prisons. These studies show, based on limited samples, that this
population reports more chronic diseases, comorbid conditions,
mental health issues, and mobility challenges than their younger
counterparts. We found no empirical data on cognitive status of
older prisoners. Periodic reports issued from the US Department
of Justice also document only limited data on health status.

The dearth of original, empirical data collection on aging
incarcerated individuals is not surprising. Ahalt et al. (46) re-
viewed National Institutes of Health grants issued between 2008
and 2012, and found that less than 0.1% of grants addressed the
health of criminal justice–involved populations and that the over-
whelming majority of these grants were for studies involving
HIV and substance abuse; the authors did not examine the
proportion of grants that were focused on older incarcerated
individuals. Given that the realization of the needs of older incar-
cerated individuals is fairly recent, creating new, or modify-
ing existent, validated prison health instruments and increasing
data collection efforts are warranted (47, 48).

Despite the implications of the growing number of older incar-
cerated individuals for health and society, little has been done to
research solutions. Greater than 95% of incarcerated individuals
are eventually released to the community (49); however, reentry
planning for older incarcerated individuals is sparse and the out-
look is grim, given that many are released to urban communities
characterized by health disparities and inadequate health care re-
sources (50). Earlier identification, prevention, and treatment of
physical health, mental health, and substance abuse problems
while incarceratedmaymitigate burden on the health care system
upon prisoner release, as well as reduce recidivism and re-arrest
rates (51–55).

The costs associated with caring for the aging US incarcer-
ated population are high and increasing. In 2015, total annual
prison spending for health care was estimated at $8.1 billion,
much of which was largely attributed to the aging segment of
the population (56–59). Older prisoners’ higher rates of dis-
ability contribute to overall health care costs estimated at 3–9
times greater than that of younger inmates (8, 20, 50). Increases
in health care expenditures have been reported. In its 2005 audit
report, the Federal Bureau of Prisons reported a $210.87 million
increase for total health care costs between 2000 and 2004;
the largest drivers were hospital care, physician and clinical
services, and prescription medications (59). In its 2007 audit
report, the Federal Bureau of Prisons allocated approximately
$737 million for inmate health care (60) Although better prison
health care may be difficult to justify in prison budgets, better
care ultimately may save taxpayer dollars when the 95% of in-
mates who are eventually released from prison (49) return to
their communities.

There are challenges to understanding the burden and manage-
ment of chronic diseases among older adults incarcerated in state
and federal prisons. One challenge is the survey methods
and tools used by both federal and academic researchers. Valid-
ated or uniform health screening tools were not used in most
of the studies we reviewed. For example, from their systematic
review,Martin et al. (61) identified 22 correctional mental health
screening instruments, of which only 6 had published replication
studies using separate samples. Of those 6, none was designed
to measure cognitive impairment (62). A standardized, supple-
mental intake assessment tool for older incarcerated individuals,
perhaps one incorporating variables from the Minimum Data
Set (63) used to screen all nursing home residents, would pro-
vide vital baseline health status data and facilitate development
of an appropriate care plan. Annual or periodic standardized as-
sessments of older incarcerated individuals or brief evaluations
after a sentinel event (e.g., fall, injury, health event) of older
incarcerated individuals could be used to measure changes over
time and for advanced care planning upon probation or release
into the community.

As with any special populations, investigators who wish to
conduct ethical research in prisons must be aware of human sub-
jects review processes designed to protect incarcerated individuals
(Health andHumanServicesCommonRule (or subpart A) is sup-
plemented by the protections of subpart C) (64). Furthermore,
prison research requires heightened awareness of literacy and cog-
nitive capacity of study participants in order to develop and obtain
meaningful informed consent, make proper disclosures, and col-
lectmeaningful data (65, 66). Loss to follow-up is also challenging
for longitudinal research, because incarcerated individuals are
often relocated to solitary confinement or other prisons (67). For
example, in our review, we found no longitudinal studies pub-
lished in the last 10 years that included primary data.

Finally, although the theme of this Epidemiologic Reviews
issue is prisoner health, older adults are also incarcerated in
jails and other facilities. Future research should include jail-
based studies and be mindful of the nuances of reporting jail
findings (e.g., assessing an incarcerated individual’s status as
either a pretrial detainee or sentenced). Policy implementa-
tion at the state and federal prison level for older incarcerated
individuals should be evaluated for feasible application at
the level of the local jail.

We provide 3 considerations for future research of older incar-
cerated individuals. First, because it is commonly agreed that
aging in prison is accelerated, a universally adopted cutpoint for
what is considered older age (i.e., age 50 years) among incarcer-
ated individuals wouldmake comparisonswith the general popu-
lation more straightforward. Second, research in prison requires
heightened sensitivity to the concept of diversity in prisons (68).
In addition to the more traditional indicators of diversity such as
age, sex, gender identity, race, ethnic origin, religion, and disabil-
ity, diversity in prison also includes first-time incarcerated people
versus recidivists, individualswith shorter sentences versus longer
and death sentences, and the diversity of family relationships (68).
Thus, the aging prisoner population is particularly heterogeneous;
therefore, these diversity data should be considered in analytic
models and be reported as appropriate. Third, the current chronic
care clinic treatment model, in which incarcerated individuals are
seen for appropriate diagnostics, monitoring, and care planning at
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a frequency designed to reflect their level of control for a specified
disease (69), may be inefficient as currently implemented. For
example, a mobility-impaired 60-year-old prisoner with hyperlip-
idemia, diabetes, hepatitis C infection, and 2 stents would attend 4
chronic care clinics, typically at a minimum frequency of 4 times
per year, for each of those conditions. Those 16 visits must be
scheduled, staffed, and accompanied by a mobility assistant, if
necessary. Prison guards are often viewed as a possible liaison
for conveying health challenges, but theymay be unaware of the
severity of the condition or disability of incarcerated older adults,
as is indicated by data showing high discordance between guard
reports and prisoner self-reports of disability (70).

In addition, the increased number of comorbid conditions typ-
ically results in expanded polypharmacy and increased attendant
medication management problems, including medication inter-
ruption, administration error, missed dosing schedules, and
adverse medication reactions (71, 72). Medication-prescribing
patterns in prisons are often not standardized. In their study of
13,117 incarcerated individuals aged 55 years or older, 40% of
whom were classified with cognitive disorders, Williams et al.
(73) reported that most (89%) were prescribed at least 1 medi-
cation and a one-third were prescribed inappropriate medica-
tions, one-half of which were attributable to over-the-counter
antihistamines.

More research is needed to developmore effective and efficient
models of care (74), such as a more unified system of scheduled
monitoring supplemented by episodic care and case management
for those patients with multiple comorbid conditions who are par-
ticularly fragile and prone to preventable trips to the emergency
department (69). For example, whereas chronic care models rely-
ing on the evaluation of 1 particular disease or organ system at a
time may serve younger patients, older adults with multiple
comorbid conditions and concomitant multiple prescription
medications are ill suited to the single-disease treatment model.
Geriatricians are best trained to diagnose, treat, and cure older
patients. Case managers could be used to coordinate clinical en-
counters and reducemedication interruptions.

The definitional regulations promulgated under the Americans
with Disabilities Act, as amended in 2008, now bring myriad
PADL under their purview and older incarcerated individuals
under their protection (75). Jurisdictions and their requiredAmer-
icanswithDisabilities Act coordinators should enforce the protec-
tions guaranteed to all disabled persons in addition to those
protections designed specifically to safeguard the rights of
detained persons (§§ 35.151(k), 35.152) (76). More research
in this area will likely confirm the Department of Justice’s
multiple findings of noncompliance and, hopefully, begin
remedial measures that will benefit all disabled incarcerated
individuals in addition to those who fall into the category of
“older.”

We also need additional examination of end-of-life care among
incarcerated individuals. There is evidence that there are growing
and unique hospice care needs in prisons. In their retrospective
chart review of 79 patients, Cloyes et al. (77) found that, com-
pared with community hospice patients, prison hospice patients
were younger, more likely to be black, admitted to hospice earlier,
and stayed longer and died at a younger age. The results of this
systematic review echo the findings of a 2011 national roundtable
meeting that resulted in a comprehensive policy agenda for the
health care of older incarcerated adults (48): Namely, that old age

in prisons should be defined as age 50 years. That panel also iden-
tified the following other priority areas: train staff and health care
providers; define functional impairment; screen for dementia;
identify needs of older, incarcerated women; create uniform pol-
icies for geriatric housing units; identify release and reentry chal-
lenges; improve medical release policies; and enhance palliative
care programs (48). Our study also makes the point that diversity
data are important and should be collected at time of incarceration
and incorporated into research projects and prison census report-
ing. These findings underscore the dearth of research in this area
despite a rapidly rising, exceedingly expensive patient population.
There is a critical and immediate need for aggressive progress
toward accomplishing these priorities and a heightened attention
to research in this area.
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