1.5

1.10

1.15

1.20

1.25

1.30

1.35

1.40

1.45

The Gerontologist
cite as: Gerontologist, 2016, Vol. 00, No. 00, 1-10
doi:10.1093/geront/gnw011

< THE
O @ GERONTOLOGICAL s S

SOCIETY OF AMERICA®

Research Article

Geriatric Conditions in a Population-Based Sample of
Older Homeless Adults

Rebecca T. Brown, MD, MPH,'? Kaveh Hemati, BA,® Elise D. Riley, PhD,
ChristopherT. Lee, MD, MPH, MSc,? Claudia Ponath, MA °Lina Tieu, MPH,* David Guzman,
MSPH,* and Margot B. Kushel, MD®

Division of Geriatrics, University of California, San Francisco. San Francisco VA Medical Center, California. *School of
Medicine, Stony Brook University, New York. *Division of HIV/AIDS, San Francisco General Hospital, University of California.
SDivision of General Internal Medicine, San Francisco General Hospital, University of California.

*Address correspondence should be addressed to Rebecca T. Brown, MD, MPH, Division of Geriatrics, University of California, 4150 Clement
Street, UCSF Box VA-181G, San Francisco, CA 94121. E-mail: rebecca.brown@ucsf.edu

Received August 20, 2015; Accepted November 17, 2015

Decision Editor: Rachel Pruchno, PhD

Abstract

Purpose of the Study: Older homeless adults living in shelters have high rates of geriatric conditions, which may increase
their risk for acute care use and nursing home placement. However, a minority of homeless adults stay in shelters and the
prevalence of geriatric conditions among homeless adults living in other environments is unknown. We determined the
prevalence of common geriatric conditions in a cohort of older homeless adults, and whether the prevalence of these condi-
tions differs across living environments.

Design and Methods: We interviewed 350 homeless adults, aged 50 and older, recruited via population-based sampling in
Oakland, CA. We evaluated participants for common geriatric conditions. We assessed living environment using a 6-month
follow-back residential calendar, and used cluster analysis to identify participants’ primary living environment over the
prior 6 months.

Results: Participants stayed in 4 primary environments: unsheltered locations (7 = 162), multiple locations including shel-
ters and hotels (7 = 88), intermittently with family/friends (# = 57), and, in a recently homeless group, rental housing
(n = 43). Overall, 38.9% of participants reported difficulty performing 1 or more activities of daily living, 33.7% reported
any falls in the past 6 months, 25.8% had cognitive impairment, 45.1% had vision impairment, and 48.0% screened posi-
tive for urinary incontinence. The prevalence of geriatric conditions did not differ significantly across living environments.
Implications: Geriatric conditions were common among older homeless adults living in diverse environments, and the
prevalence of these conditions was higher than that seen in housed adults 20 years older. Services that address geriatric
conditions are needed for older homeless adults living across varied environments.

Key Words: Homeless persons, Functional status, Sensory impairment, Cognitive impairment, Epidemiology

Introduction compared to 11% in 1990 (Hahn et al., 2006). Homeless

The median age of the U.S. homeless population is increas- people are thought to experience “accelerated aging” relative

ing (Hahn, Kushel, Bangsberg, Riley, & Moss, 2006). to the general population (Cohen, 1999; Gelberg, Linn, &

Currently, half of single homeless adults are aged 50 and Mayer-Oakes, 1990). Homeless adults have disproportion-

older (Culhane, Metraux, Byrne, Stino, & Bainbridge, 2013), ately high rates of chronic illnesses and poor health status
(Garibaldi, Conde-Martel, & O’Toole, 2005; Gelberg, Linn,
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& Mayer-Oakes, 1990; Kimbler, DeWees, & Harris, 2015),
premature age-adjusted mortality rates (Baggett et al., 2013;
Hwang, Orav, O’Connell, Lebow, & Brennan, 1997), and
high rates of geriatric conditions in individuals in their 50s
and early 60s (Brown, Kiely, Bharel, & Mitchell, 2012).

Geriatric conditions, such as functional impairment, falls,
and urinary incontinence, typically first occur in housed
adults aged 75 and older (Inouye, Studenski, Tinetti, &
Kuchel, 2007) and are strongly associated with adverse
health outcomes including acute care use, institutionalization,
and death (Inouye et al., 1998; Inouye, Studenski, Tinetti, &
Kuchel, 2007; Tschanz et al., 2004). Environmental factors
play a central role in older adults’ ability to adapt to these
conditions. Older adults who live in stable housing may be
able to modify their environment to adapt to geriatric impair-
ments (Szanton et al., 2011; Wahl, Fange, Oswald, Gitlin, &
Iwarsson, 2009). In contrast, older homeless adults may have
great difficulty changing their environment, leading to a mis-
match between their abilities and environment. As suggested
by Lawton and Nahemow’s environmental press model, this
mismatch may make it more difficult to function indepen-
dently, and may be most severe in older homeless adults living
in more demanding environments, such as individuals staying
in unsheltered places or moving frequently between different
locations (Kushel, 2012; Lawton & Nahemow, 1973).

In previous work, we found that geriatric conditions were
common among older homeless adults recruited from home-
less shelters (Brown et al., 2012). However, this study did not
sample unsheltered individuals or those living temporarily
with family or friends. These individuals make up the major-
ity of homeless people nationally (Opening Doors: Federal
Strategic Plan to Prevent and End Homelessness Update
2013, 2014) and may be at high risk for poor outcomes
associated with geriatric conditions (Bamberger & Dobbins,
2014; Nyamathi, Leake, & Gelberg, 2000). Understanding
how the prevalence of geriatric conditions varies among
homeless persons living in differing environments is critical
for targeting limited resources and planning appropriate ser-
vices and programs for older homeless adults. Therefore, we
examined the prevalence of common geriatric conditions in a
population-based sample of older homeless adults, and deter-
mined whether the prevalence of geriatric conditions differed
by living environment. We hypothesized that the prevalence
of geriatric conditions would be higher among homeless
individuals living in more demanding environments, such
as unsheltered places, as these individuals may experience a
larger mismatch between their abilities and environment.

Design and Methods

Design Overview

We interviewed homeless adults, aged 50 and older,
recruited via population-based sampling in Oakland,
CA. These interviews were part of a cohort study, Health
Outcomes in People Experiencing Homelessness in Older
Middle agE (HOPE HOME). We developed the study meth-
ods in consultation with a community advisory board. The

institutional review board of the University of California,
San Francisco, approved the study.

Sample and Recruitment

Similar to our prior research with homeless adults living in San
Francisco (Weiser et al., 2013), we sampled homeless individ-
uals from low cost meal programs and shelters. We extended
the sampling frame to include recycling centers and places
where unsheltered people stayed. Sampling sites included all
overnight homeless shelters in Oakland that served single
adults over age 25 (n = 5), all low-cost meal programs that
served homeless individuals at least 3 meals per week (2 = 5), a
recycling center, and places where unsheltered homeless adults
stayed. For the latter, we randomly selected days to accom-
pany an outreach team that served unsheltered homeless peo-
ple. We set total sampling goals for each sampling frame based
on best estimates of the number of unique individuals who
visited that site, or were unsheltered, annually. The study team
randomly selected individuals at each site to meet these sam-
pling goals. Individuals who met a brief eligibility screen were
invited to participate in an enrollment interview.

The study team conducted enrollment and baseline inter-
views from July 2013 to June 2014 at St. Mary’s Center, a
non-profit community-based center in Oakland that serves low-
income older adults. Individuals were eligible to participate if
they were aged 50 or older, able to communicate in English, and
currently homeless as defined in the federal Homeless Emergency
Assistance and Rapid Transitions to Housing (HEARTH) Act
(Homeless Emergency Assistance and Rapid Transition to
Housing Act of 2009). Individuals who were unable to commu-
nicate due to severe hearing impairment were excluded.

After determining eligibility, study staff used a teach-back
method to obtain informed consent (Dunn & Jeste, 2001)
and excluded individuals unable to provide consent. Study
staff conducted in-depth structured baseline interviews with
eligible participants. Individuals received a $25 gift card for
completing the eligibility and baseline interviews.

Of 1,412 people approached for eligibility screening,
536 met preliminary eligibility criteria and were sched-
uled for an enrollment interview (Figure 1). Another 505
were ineligible, and 335 declined to participate before we
assessed eligibility. Of 536 people scheduled for an enroll-
ment interview, 350 attended and were enrolled, 4 were
ineligible, 7 declined, and 175 did not attend. People who
declined to participate or did not attend the interview were
similar to enrolled participants by sex, but were more likely
to be African-American by observed race/ethnicity (82.3 vs.
79.7%, p =.04) and more likely to be recruited from meal
programs (55.3 vs. 49.1%) and from unsheltered areas or
recycling centers (20.1 vs. 15.7%, overall p = .003).

Measures

Geriatric Conditions
Participants reported if they had difficulty performing 5
activities of daily living (ADLs; bathing, dressing, eating,
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—)[ Unable to Consent (1) ]

Figure 1. Flow-chart of recruitment of 350 older homeless adults. This figure shows the number of individuals approached, assessed for eligibility,
and enrolled in the study, noting specific reasons for inability to enroll. Values represent the number of individuals in each group. Participants who
declined after being approached (335) declined before being assessed for eligibility. Therefore, the number of participants who were ineligible for the

study may have been higher than the numbers presented in this table.

transferring, toileting) (Katz, 1983), and six instrumental
activities of daily living (IADLs; taking transportation,
managing medications, managing money, applying for ben-
efits, setting up a job interview, finding a lawyer) (Sullivan,
Dumenci, Burnam, & Koegel, 2001). We assessed IADLs
using the Brief Instrumental Functioning Scale, a validated
instrument developed for use in homeless persons (Sullivan,
Dumenci, Burnam, & Koegel, 2001). We defined ADL
impairment as difficulty performing 1 or more ADLs; we
defined TADL impairment similarly.

We defined mobility impairment as self-reported dif-
ficulty walking across a room (Katz, 1983). Participants
reported how many times they had fallen over the past
6 months and whether they had required medical treatment
(Health and Retirement Survey (HRS), 2012).

We assessed cognition using the Modified Mini-Mental
State Examination (Bland & Newman, 2001). A licensed
neuropsychologist trained research staff to administer this
instrument and observed random interviews to ensure
adherence to the protocol. We defined cognitive impair-
ment as a score below the 7th percentile (i.e., 1.5 standard
deviations below a reference cohort mean) or inability to
complete the assessment (Bland & Newman, 2001; Bravo
& Hebert, 1997).

We defined visual impairment as a corrected visual
acuity worse than 20/40 on a Snellen chart (“Screening
for impaired visual acuity in older adults: U.S. Preventive
Services Task Force recommendation statement,” 2009).

We defined hearing impairment as self-reported difficulty
hearing (Moyer, 2012). Participants reported if they used
a hearing aid. We assessed urinary incontinence using
the three Incontinence Questions adapted for a 6-month
period (incontinence defined as reporting having leaked
urine during the prior 6 months) (Brown et al., 2006).
We assessed depressive symptoms using the Center for
Epidemiologic Studies Depression Scale (range 0-60;
symptoms of major depression defined as a score >16)
(Radloff, 1977).

Living Environment

We assessed living environment using a follow-back
residential calendar (Tsemberis, McHugo, Williams,
Hanrahan, & Stefancic, 2007). Each participant reported
where he or she had stayed over the previous 6 months
and the number of days spent in each location, including
homeless shelters, unsheltered places, housing belonging to
family/friends, transitional housing, hotels or single room
occupancy units, rented rooms or apartments, homes they
owned, medical facilities, drug treatment facilities, and jail
or prison. We identified each participant’s primary living
environment using cluster analysis.

Participants also reported where they had stayed each
night during the 2 weeks before the interview and the date
when they last had stable housing, defined as living in non-
institutional housing for at least 12 months.
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Participant Characteristics

Sociodemographic Variables

Sociodemographic characteristics included age, gender,
race/ethnicity (African-American, white, Latino, multi-
racial/other), marital/partner status, and highest level of
education. Participants reported the age at which they first
experienced homelessness as an adult.

Health Status

We assessed self-rated general health (fair or poor versus
good, very good, or excellent) (Ware, Kosinski, & Keller,
1996). Participants reported if a health care provider
had ever told them that they had hypertension, coronary
artery disease or myocardial infarction, congestive heart
failure, stroke, diabetes, chronic obstructive pulmonary
disease or asthma, arthritis, or HIV/AIDS (National
Health and Nutrition Examination Survey (NHANES),
2009).

We assessed history of mental health problems using
measures adapted from the National Survey of Homeless
Assistance Providers and Clients (Burt et al., 1999) and
the Addiction Severity Index (McLellan et al., 1992).
Participants reported if they had ever experienced seri-
ous anxiety, depression, difficulty controlling violent
behavior, hallucinations that were not a result of sub-
stance use; had attempted suicide; or had been pre-
scribed medication by a doctor for psychiatric problems.
We defined a history of mental health problems as hav-
ing experienced any of these issues (Burt et al., 1999).
Participants reported if they had ever been hospitalized
for a psychiatric problem.

Health-Related Behaviors

Participants reported their history of cigarette smoking
using questions from the California Tobacco Survey (never
smoker, former, current) (Al-Delaimy, Edland, Pierce,
Mills, & White, 2011). We defined a history of alcohol
use problems as reporting drinking to get drunk three or
more times a week, and a history of drug use problems
as reporting using drugs three or more times a week (Burt
et al., 1999). We assessed alcohol use disorders in the past
6 months using the Alcohol Use Disorders Identification
Test adapted for a 6-month period (range, 0-20; alcohol
problem defined as a score >8) (Babor, Higgins-Biddle,
Saunders, & Monteiro, 2001). We assessed illicit drug use
in the past 6 months using the World Health Organization
Alcohol, Smoking, and Substance Involvement Screening
Test adapted for a 6-month period (range 0-39; drug
problem defined as a score 24 for use of either cocaine,
amphetamines, or opioids) (Humeniuk, Henry-Edwards,
Ali, Poznyak, & Monteiro, 2010).

Health Care Access
Participants reported if they had a regular location to
obtain health care other than the emergency department

(National Health Interview Survey (NHIS, 2012). Adult
Access to Health Care and Utilization. 2012).

Statistical Analyses

We described geriatric conditions and participant charac-
teristics using descriptive statistics. To identify the primary
environment where each participant stayed, we used clus-
ter analysis, which identifies existing patterns within data
to generate similar groups of participants (Everitt, Landau,
Leese, & Stahl, 2011; Kohn et al., 2010; Lee et al., 2016).
Participants were assigned to a housing group based on the
total number of days they reported staying in each location
over the previous 6 months. For those with recent home-
lessness, these locations could include places where they
had been housed.

We chose to use cluster analysis rather than other
methods of categorizing the data for several reasons. In
an effort to best approximate a sample of older adults
experiencing homelessness in Oakland, our study sampled
homeless individuals from homeless shelters, unsheltered
places, meal lines, and recycling centers. Similarly, we used
a follow-back residential calendar to capture variability
in living environment over a 6-month period, rather than
assessing living environment cross-sectionally based on an
individual’s location at the time of recruitment. Rather than
categorizing this complex data using a priori living envi-
ronment categories determined based on studies with nar-
rower sampling frames, we used cluster analysis to identify
naturally occurring groups within the data that we might
not have otherwise predicted.

We used two cluster methods to identify living environ-
ment groups. For our primary analysis, we used Ward’s
linkage to minimize the sum of squares difference within
groups (Ward, 1963). We performed visual analysis of a
dendrogram representing the data structure to select an
optimal number of clusters, and used bivariable matrices
to confirm that we could identify natural groupings. We
then verified these cluster classifications using k-medians
cluster analysis for a set number of 3-8 clusters (Calinski &
Harabasz, 1974; Hair, Black, Babin, & Anderson, 1987). To
measure the distinctness of the groups generated by these
two cluster methods, we used the pseudo-t*> and pseudo-
F stopping rules (Calinski & Harabasz, 1974). To confirm
that there were significant distinctions between groups, we
performed one-way ANOVA.

To test for differences in geriatric conditions and par-
ticipant characteristics across housing groups, we used the
Kruskal-Wallis test of medians and chi-square tests for cat-
egorical variables.

We used multivariable logistic regression models to
determine how the association of living environment with
each geriatric condition changed after adjusting for key
factors including age, sex, alcohol, and drug use prob-
lems. Where differences in association were found, we
wished to assess whether they were reflective of underlying
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vulnerabilities in the population or whether they persisted
even after adjustment. We used separate models for each
condition and treated living environment as an indicator
variable in which one group was the referent. We consid-
ered sex as a potential effect modifier of the association
between environment and each geriatric condition, as men
are more likely to live in unsheltered environments than are
women (North & Smith, 1993).

As living environment may reflect the length of time an
individual has been homeless, we conducted separate unad-
justed logistic regression analyses substituting time since
last stable housing (modeled as a linear variable) in place
of environment. Analyses were conducted using SAS ver-
sion 9.2 (SAS Institute, Cary, North Carolina) and Stata
version 11 (StataCorp).

Results

Participant Characteristics
The median age of the cohort was 58 years (IQR, 54, 61),
77.1% were male, and 79.7% were African American
(Table 1). Nearly half (43.6%) experienced their first epi-
sode of adult homelessness at age 50 or older. The majority
of participants (55.7%) reported poor or fair health status;
chronic medical conditions were common. Nearly three-
quarters (71.3%) had a history of mental health problems.
Most participants smoked tobacco (65.4%) and more than
half had a lifetime alcohol and/or drug use problem.
Participant characteristics including health status and
health-related behaviors did not differ significantly across
housing groups, with the exception of sex, having a first
episode of adult homelessness at age 50 or older, and hav-
ing a regular location to obtain health care (Table 1).

Living Environment Based on Cluster Analysis

Cluster analysis of the locations where participants stayed
over the previous 6 months yielded 4 groupings, as previ-
ously reported (Lee et al., 2016). The first group of partici-
pants spent most of their time unsheltered (“unsheltered,”
n = 162). The second moved between multiple locations
including homeless shelters, unsheltered places, hotels, and
jails (“multiple location users,” 7 = 88). The third spent
most of their time staying with family and/or friends
(“cohabiters,” = 57). The fourth group had only recently
become homeless, and prior to becoming homeless had
spent most of their time in rental housing (“recently home-
less,” n = 43).

Unsheltered participants spent on average 85.6% of
nights unsheltered; multiple location users spent 39.4%
of their nights in shelters, 15.8% unsheltered, 13.2% in
hotels, and 8.1% in jail/prison; cohabiters spent 71.2%
of nights staying with family/friends; and recently home-
less individuals spent 80.2% of nights in rental housing.
Additional group characteristics are reported elsewhere
(Lee et al., 2016).

At the time of the interview, 46.9% of participants
reported that they had stayed exclusively in an unsheltered
location over the previous 2 weeks, 33.1% had stayed
exclusively in a homeless shelter, 8.0% had stayed in both
a homeless shelter and an unsheltered location, 2.9% had
stayed in transitional housing, 2.6% had stayed with fam-
ily/friends, 1% had stayed in a hotel, and, in recently home-
less individuals, 6.0% had stayed in their own apartment
or house. The median time since participants had stable
housing was 2.1 years (IQR, 0.6, 5.8).

Geriatric Conditions Overall and by Living
Environment

Over a third of participants (38.9%) reported difficulty
performing 1 or more ADLs and 49.4% reported difficulty
performing 1 or more IADLs (Table 2). Nearly one-fifth
(17.1%) had difficulty performing three or more ADLs.
More than one-quarter of participants (26.9%) reported
difficulty walking, and 33.7% reported one or more falls in
the past 6 months; 14.3% fell three or more times. Of par-
ticipants who reported falling, one-third required medical
treatment. One-quarter of participants (25.8%) screened
positive for cognitive impairment. Visual impairment was
present among 45.1% of participants and hearing impair-
ment was reported by 35.6%, yet only three participants
had a hearing aid. Nearly half of participants (48.0%)
screened positive for urinary incontinence and 38.3%
reported symptoms of major depression.

The prevalence of each geriatric condition did not
differ significantly across housing groups. The excep-
tion was vision impairment, which was more preva-
lent in unsheltered participants than in other groups
(p =.04, Table 2; standardized residual for unsheltered
group, 2.80).

In analyses to determine if age, sex, or substance use
problems confounded the relationship between environ-
ment and each geriatric condition, the odds of each condi-
tion changed less than 10% after adding these variables
to the model (data not shown). In analyses to determine
if sex modified the association between environment and
geriatric conditions, the interaction term for sex and envi-
ronment was significant only in the model for ADL impair-
ment (unadjusted p for interaction =.04; p adjusted for age,
sex, and substance use = .01). Based on the adjusted model
including the interaction term, we estimated odds ratios for
ADL impairment in women (versus men) in each environ-
ment. Women renters, cohabiters, and multiple location
users had a higher odds of ADL impairment than men,
although the odds ratios for women renters and cohab-
iters crossed 1. Unsheltered women had a lower odds of
ADL impairment than men, though the odds ratio crossed
1 (data not shown).

Duration of time since last stable housing was not sig-
nificantly associated with the presence of each geriatric
condition (data not shown).
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Table 2. Comparison of Geriatric Conditions Among Older Homeless Adults in Oakland, CA (N = 350), by Living Environment

Geriatric conditions, No. (%) Total Unsheltered Multiple location Cohabiters Recently p value?
(n =350) (n=162) users (7 = 88) (n=357) homeless (7 = 43)
ADL impairment®* 136 (38.9) 64 (29.5) 36 (40.9) 25 (43.9) 11 (25.6) .26
IADL impairment™! 173 (49.4) 85 (52.5) 48 (54.6) 23 (40.4) 17 (39.5) 17
Mobility impairment* 94 (26.9) 42 (25.9) 25 (28.4) 18 (31.6) 9 (20.9) .66
One or more falls in past 6 months' 118 (33.7) 55(34.0) 35(39.8) 17 (29.8) 11 (25.6) .38
Cognitive impairment® 90 (25.8) 46 (28.6) 25 (28.4) 11 (19.3) 8 (18.6) A48
Visual impairment® 150 (45.1) 82 (53.3) 30 (35.7) 23 (42.6) 15 (36.6) 04
Hearing impairment 124 (35.6) 60 (37.3) 29 (33.0) 22 (39.3) 13 (30.2) 72
Urinary incontinence* 167 (48.0) 75 (46.6) 45 (51.7) 30 (52.6) 17 (39.5) .50
Depression! 133(38.3) 61 (38.1) 33 (37.9) 23 (40.4) 16 (37.2) 82

“Type 3 Wald chi square P value for effect of the housing group variable.
PADL, activities of daily living; IADL, instrumental activities of daily living.

‘ADL impairment defined as self-reported difficulty performing one or more ADLs.

YJADL impairment defined as self-reported difficulty performing one or more IADLs.

“Mobility impairment defined as self-reported difficulty walking across a room.
fFalls were self-reported.

sCognitive impairment defined as a Modified Mini-Mental State Examination score below the 7th percentile (i.e., 1.5 standard deviations below the demograph-

ically-adjusted cohort mean).

"Visual impairment defined as a corrected visual acuity worse than 20/40 on a Snellen chart.

The standardized residuals for the 4 living environment groups were 2.80 for unsheltered, -1.99 for multiple location users, -0.40 for cohabiters, and -1.16 for

recently homeless.
Hearing impairment defined as self-reported difficulty hearing.
Urinary incontinence assessed using the three Incontinence Questions.

'Symptoms of major depression defined as a Center for Epidemiologic Studies Scale score of >16 (range, 0-60; higher scores indicate more problems).

Implications

We found that the prevalence of geriatric conditions was
high in a population-based sample of older homeless adults.
Despite a median age of 58 years, participants had rates of
geriatric conditions similar to or higher than adults in the
general population with a median age of nearly 80 years
(Kelsey et al., 2010; Leveille et al., 2008). Our findings
are consistent with earlier research showing that geriatric
conditions are common in older homeless people recruited
from homeless shelters (Brown et al., 2012), but extend
this earlier work through population-based sampling that
includes people who meet the federal HEARTH defini-
tion of homelessness (Homeless Emergency Assistance and
Rapid Transition to Housing Act of 2009). We did not
find differences in the prevalence of geriatric conditions
across different environments, contrary to our hypothesis
(Nyamathi, Leake, & Gelberg, 2000). Our findings suggest
that services to address geriatric conditions are needed for
older homeless adults living in a range of environments.
Consistent with previous work (Brown et al., 2012), we
found that despite this cohort’s relatively younger age, the
prevalence of most geriatric conditions was higher com-
pared to both the general older population and the older
population living in poverty. Compared to a population-
based cohort of adults with a median age of 79 years, rates
of several conditions were higher in the older homeless
cohort, including ADL impairment (38.9% older home-
less vs. 22.6% general older population), IADL impair-
ment (49.4% vs. 40.4%), cognitive impairment (25.8% vs.

12.0%), visual impairment (45.1% vs. 13.8%), and uri-
nary incontinence (48.0% vs. 41.1%) (Brown et al., 2012;
Kelsey et al., 2010, Leveille et al., 2008). Although few
data are available on the prevalence of geriatric conditions
in older adults living in poverty, results from a cohort of
community-dwelling adults aged 65 and older (mean age
71.7 years) with income less than 200% of the federal pov-
erty level are similar. Older homeless adults had a higher
prevalence of falls (33.7% older homeless adults vs. 21.9%
older adults living in poverty), visual impairment (45.1%
vs. 12.0%), urinary incontinence (48.0% vs. 29.5%), and
depression (38.3% vs. 11.3%) (Counsell et al., 2007).
While the overall prevalence of geriatric conditions in
the cohort was disproportionately high compared to older
individuals in the general population, the prevalence of
geriatric conditions did not differ across living environ-
ments. The similar prevalence of geriatric conditions in
each environment may reflect several factors. First, it is
possible that we lacked power to detect a difference in
prevalence due to the relatively small size of the environ-
ment subgroups. However, relatively small differences in
prevalence are unlikely to be important for clinical prac-
tice or policy, and geriatric conditions were prevalent in
all subgroups. Second, older homeless people who develop
geriatric conditions that are influenced by the person-envi-
ronment interaction may seek the environment that best
fits their abilities, resulting in a “leveling” of the prevalence
of geriatric conditions across environments. Survival bias
may contribute to this leveling, as older people who are
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unsheltered and have geriatric conditions may be more
likely to be admitted to nursing homes or to die. Finally,
the prevalence of key risk factors for geriatric conditions
was similar across environments; the similar distribution
of risk factors may contribute to the similar prevalence of
geriatric conditions.

Different homeless environments pose different chal-
lenges in managing geriatric conditions. Adaptive equipment
such as glasses or walkers may be lost, damaged, or stolen
in any environment, but this risk may be highest in unshel-
tered environments. These challenges may have contributed
to the significantly higher prevalence of vision impairment in
unsheltered people; differing access to regular medical care
may have also played a role. Our finding that sex modified
the association of living environment and ADL impairment
may reflect a greater tendency for women with ADL impair-
ment to seek out sheltered environments versus men.

The high prevalence of geriatric conditions in home-
less people living in diverse environments has implications
for planning services and care. In the general population,
approaches to managing geriatric conditions include reha-
bilitation, environmental modification, and addressing
polypharmacy; such interventions reduce adverse outcomes
associated with geriatric conditions, including acute care
use and institutionalization (Counsell et al., 2007; Gill
et al., 2002; Tinetti et al., 1994). However, these interven-
tions are difficult to implement in the environments in
which homeless individuals live. This difficulty points to
the need for broader solutions that address both geriatric
conditions and homelessness.

Permanent supportive housing, defined as subsidized
housing with closely linked or on-site supportive services,
maintains housing and may reduce acute care utilization
among homeless adults (Sadowski, Kee, VanderWeele,
& Buchanan, 2009; Stergiopoulos & Herrmann, 2003;
Stergiopoulos et al., 2015). Currently, many older homeless
adults who have functional impairment and other geriat-
ric conditions may be placed in nursing homes due to a
lack of other appropriate options (Bamberger & Dobbins,
2014). However, permanent supportive housing may be
able to meet the needs of the aging homeless population,
with modifications including personal care attendants and
environmental adaptations. Further study is needed to
determine if such adapted housing programs could allow
formerly homeless individuals to age in place, delaying or
preventing the need for nursing home care.

This study has several limitations. We excluded individu-
als with severe hearing impairment (1 = 4) and those unable
to provide informed consent (17 = 5), potentially leading to
an underestimation of the prevalence of hearing and cogni-
tive impairment. Measures of function may not appropri-
ately measure function in vulnerable groups (Tennant et al.,
2004). However, we used an IADL assessment tool specifi-
cally developed for use in homeless populations (Sullivan
et al., 2001). We assessed living environment over the prior
6 months using self-reports, which may be less accurate

among persons with cognitive impairment. However, we
employed a follow-back residential calendar technique
validated for use in homeless populations (Tsemberis et al.,
2007). Because the study was conducted in one city, our
findings may not be generalizable to other areas. However,
participant characteristics were similar to those in nation-
ally representative data (Opening Doors: Federal Strategic
Plan to Prevent and End Homelessness Update 2013,2014).

As the population of older homeless adults continues
to grow, developing appropriate services for this group is
increasingly important. These services must address the
high prevalence of geriatric conditions in older homeless
adults living across a range of environments. Housing pro-
grams that incorporate interventions to address geriatric
conditions provide a promising model of care for this vul-
nerable and growing population.
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