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Abstract

Background—We evaluated cognitive function and factors associated with cognitive impairment
in a cohort of older homeless adults. We hypothesized that substance use and a history of
traumatic brain injury would be associated with cognitive impairment.

Methods—We recruited 350 homeless individuals aged =50 years using population-based
sampling and conducted structured interviews and neuropsychological testing. We evaluated
alcohol use with the Alcohol Use Disorder Identification Test, defining high-severity alcohol use
as a total score =16 or =4 on the alcohol dependency sub-scale. We assessed global cognition with
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the Modified Mini-Mental State Test (3MS) and processing speed and executive function with the
Trail Making Test (TMTB), defining impairment as performing 1.5 standard deviations below the
standardized mean. We used multivariable logistic regression to examine the association between
alcohol use and cognition.

Results—Participants had a median age of 58 years [IQR 54-61], 76.7% were men, and 79.9%
were African American. A quarter (25.1%) of participants met criteria for impairment on the 3MS;
32.9% met criteria for impairment on TMTB. In models adjusted for sociodemographic variables
and health conditions, high-severity alcohol use was associated with global cognitive impairment
(AOR 2.39, Cl 1.19-4.79) and executive dysfunction (AOR 3.09, Cl 1.61-5.92).

Conclusions—Older homeless adults displayed a prevalence of cognitive impairment 3—-4 times
higher than has been observed in general population adults aged 70 and older. Impaired cognition
in older homeless adults could impact access to housing programs and the treatment of health
conditions, including the treatment of alcohol use disorders.

Keywords
Cognitive impairment; Homeless persons; Alcohol misuse

1. Introduction

The median age of single homeless adults in the United States is rising, and now approaches
50 (Culhane et al., 2013 Hahn et al., 2006). Those born in the latter half of the baby boom
(1954-1963) have had an elevated risk of homelessness throughout their lives (Culhane et
al., 2013). For older homeless adults, chronic medical conditions, including geriatric
syndromes, are causally linked to healthcare utilization and mortality (Brown et al., 2016b;
Brown et al., 2012; Garibaldi et al., 2005; Gelberg et al., 1990).

Prior studies have found a high prevalence of cognitive impairment among homeless adults
(point estimates range from 4-40%) and impairment occurring at an earlier age than in the
general population (Brown et al., 2012; Buhrich et al., 2000; Burra et al., 2009; Depp et al.,
2015; Gonzalez et al., 2001; Nishio et al., 2015; Pluck et al., 2011; Spence et al., 2004).
However, the majority of these studies relied on samples either recruited from shelter
environments, which may not be representative of the homeless population overall, (Burra et
al., 2009; Spence et al., 2004) or from specific populations (e.g., persons with mental health
conditions) (Bousman et al., 2010; Seidman et al., 1997; Stergiopoulos et al., 2015). Most
studies of cognitive function in homeless adults have used global tests of cognition (e.g.,
Modified Mini Mental Status Exam [MMSE]) (Burra et al., 2009; Depp et al., 2015). Few
studies have examined specific domains, such as memory and executive function (Bousman
et al., 2010; Brown et al., 2012; Ennis et al., 2014). Executive function is defined as high-
level cognitive processing involved in the control and regulation of goal-directed behaviors
(Alvarez and Emory, 2006). Studies of homeless adults recruited from shelters identified a
high prevalence of executive dysfunction (Brown et al., 2012; Gonzalez et al., 2001;
Seidman et al., 1997; Seidman et al., 2003). Preserved executive function is essential to
making plans, prioritizing, and completing tasks and thus may be of particular importance to
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homeless adults attempting to navigate complex social services to address their basic needs
(Burra et al., 2009).

There is a poor understanding of the risk factors associated with cognitive impairment in
homeless adults. Potential explanations include comorbid conditions such as vascular
disease, substance use, traumatic brain injury (TBI), neurodevelopmental disorders, and
psychiatric disease (Backer and Howard, 2007). Alcohol misuse and TBI are known causes
of cognitive impairment in the general population (Brandt et al., 1983; Gardner et al., 2017),
but few studies have explored these risk factors among homeless adults (Seidman et al.,
2003; Topolovec-Vranic et al., 2012). We evaluated global cognitive function and executive
function in a population-based sample of homeless adults aged =50. We chose this age range
because of the high prevalence of geriatric conditions occurring in homeless adults 50 and
older (Brown et al., 2012, 2013). We examined the relationship between substance use, TBI,
and cognitive impairment, hypothesizing that high-risk substance use and a history of
traumatic brain injury (TBI) are associated with cognitive impairment.

2. Methods

2.1. Participants

During July 2013-June 2014, we enrolled a population-based sample of 350 homeless adults
from overnight shelters, homeless encampments, meal programs, and recycling centers in
Oakland, California for the Health Outcomes in People Experiencing Homelessness in Older
Middle age (HOPE HOME) study. This outreach approach expanded on prior methods
(Burnam and Koegel, 1988) to include homeless encampments and recycling centers to
ensure inclusion of unsheltered adults. We recruited individuals from all overnight homeless
shelters in Oakland that served single adults, all free and low-cost meal programs that served
homeless persons >3 prepared meals a week, a recycling center, and places where
unsheltered people stay overnight (Brown et al., 2016a; Lee et al., 2016a). Individuals were
eligible to participate if they spoke English, were homeless as defined by the federal
Homeless Emergency Assistance and Rapid Transitions to Housing (HEARTH) Act (2010),
and were aged =50. Participants provided written informed consent. We excluded individuals
who could not provide informed consent as demonstrated by an inability to state the goals
and risks of participation through a teach-back method (Carpenter et al., 2000). We excluded
individuals unable to communicate due to hearing impairment. Research assistants
documented possible intoxication with drugs or alcohol for all participants at the time of the
interview (Figure 1). Participants received a $25 dollar gift card. The institutional review
board at the University of California San Francisco approved this study.

2.2. Measures

2.2.1. Dependent variables: Neuropsychological Tests—A licensed
neuropsychologist (CWJ) trained all research assistants in the administration and scoring of
the neuropsychological tests and supervised staff to ensure fidelity.

We measured global cognitive function using the Modified Mini-Mental State Test (3MS),
an extended version of the Mini-Mental State Examination (MMSE), which assesses
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memory, concentration, orientation, and visuospatial functioning (Bland and Newman, 2001,
Teng and Chui, 1987). Scores range from 0-100; higher scores indicate better performance.
We defined impairment as a score <1.5 standard deviations (7" percentile) below age- and
education-adjusted norms (Bravo and Hebert, 1997). We used the Trail Making Test part B
(TMTB), a measure of task switching (Sanchez-Cubillo et al., 2009b) to test executive
function (Reitan, 1958; Sanchez-Cubillo et al., 2009a). The score is the amount of time (in
seconds) to complete the test up to a maximum score of 300 seconds (Wong et al., 2016).
We excluded participants unable to complete the tests (e.g., interruptions, health conditions).
We defined impairment as a score <1.5 standard deviations of age- and sex adjusted norms
(Heaton et al., 2004).

2.2.2. Independent Variables

2.2.2.1. Demographics: We collected self-reported demographic information including age,
sex, and ethnicity (Latino or not Latino), race (American Indian/Alaskan Native, Asian,
Black/African American, Native Hawaiian/other Pacific Islander, White, and other), highest
educational attainment, occupational status, and history of serving in the military in a
combat zone. We classified participants’ highest educational attainment into three
categories: less than a high school education, high school or a high school equivalency test
(GED), and post-high school education (college or vocational school). We classified
occupational status into four categories: jobs involving unskilled labor, semi-skilled labor,
clerical or skilled manual labor, and jobs involving executive, managerial or higher level
administrative positions.

2.2.2.2. Housing: We asked participants to report the date when they were last stably
housed, defined as a non-institutional setting where they stayed for at least 12 months (Burt
et al., 1999). Participants were also asked where they stayed each night over the previous 6
months using a residential follow-back calendar (i.e., shelters, unsheltered places etc.)
(Tsemberis et al., 2007).

2.2.2.3. Substance Use: We administered the World Health Organization (WHO) Alcohol
Use Disorders Identification Test (AUDIT) to assess current risk and severity of alcohol use
disorders (Babor et al., 2001). We modified AUDIT by asking about alcohol use in the last
six months. The test includes three questions on alcohol consumption, three questions on
drinking behavior and possible alcohol dependence, and four questions on drinking
consequences. Scores range from 0-40, with higher scores indicating greater alcohol use. A
total score = 8 on AUDIT is associated with hazardous or harmful alcohol use (Conigrave et
al., 1995); scores =8 have good sensitivity and specificity for an alcohol use disorder
(Lundin et al., 2015; Rumpf et al., 2002). The WHO classifies scores as 8-15 as risky
drinking, 16-19 consistent with high-risk or harmful level of alcohol use, and =20 as high-
risk with possible alcohol dependence. Scores =4 on the alcohol dependence sub-scale
suggest risk for alcohol dependence (Babor et al., 2001). We considered a total score of =8
as suggestive of hazardous drinking and =16 and/or =4 on the alcohol dependency sub-scale
as suggestive of high-severity alcohol use.
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We administered the WHO Alcohol, Smoking and Substance Involvement Screening Test
(ASSIST, scores range 0-39) to assess illicit substance use during the six months prior to the
interview, classifying current substance risk as moderate (4—26) individually for four
substances (marijuana, cocaine, opioids, or amphetamines) (Humeniuk et al., 2010).

2.2.2.4. Mental Health: We assessed mental health conditions in three ways. First, we
administered the Center for Epidemiologic Studies Depression Scale (CES-D), a reliable
measure of depressive symptoms in homeless populations (Ritchey et al., 1990; Wong,
2000), using a standard cut-off CES-D score of =16 as indicative of depressive symptoms
(Weissman et al., 1977). Second, we screened participants for post-traumatic stress disorder
(PTSD) using the Primary Care PTSD Screen (Prins et al., 2003) using a cut-off score of >3
as indicative of possible PTSD. Third, to assess a lifetime history of mental health problems,
we asked participants if they had ever experienced significant anxiety, depression, difficulty
controlling violent behavior, or hallucinations that were not a result of substance use, or if
they had attempted suicide (Burt et al., 1999; McLellan et al., 1980). We included this
variable as a participant’s history of having a mental health problem.

2.2.2.5 Health: We dichotomized self-rated health (fair/poor versus good/very good/
excellent) (Ware et al., 1996). We asked participants to report whether a clinician had ever
told them that they had a stroke, coronary artery disease (CAD), diabetes, or tested positive
for human immunodeficiency virus (HIV). To evaluate for a history of moderate to severe
traumatic brain injury (TBI), we asked participants to report the number of lifetime head
traumas they had experienced and collected detailed information for up to three instances of
head trauma that resulted in loss of consciousness or hospitalization (Hwang et al., 2008).
We asked participants whether they currently had a regular healthcare provider and whether
they had been admitted to the hospital in the last six months.

2.2.2.6. Functional status: Participants reported if they had difficulty performing five
activities of daily living (ADLs) (Katz, 1983). To assess difficulty performing six
instrumental activities of daily living (IADLs), we used the Brief Instrumental Functioning
Scale (BIFs), a test validated in homeless populations (Sullivan et al., 2001). We classified
ADL or IADL impairment as difficulty performing =1ADL or IADLSs.

2.3. Statistical Analyses

2.3.1 Housing Cluster Analysis—Using participants’ self-report of living environments
during the past six months, we used cluster analysis with k-medians to classify residential
histories of participants (Lee et al., 2016b).

2.3.2 Cognitive Impairment—\We used bivariate analyses to compare individuals with
and without impairment on the test of global cognition (3MS) using the Chi squared test for
categorical variables and the student’s t-test for continuous variables for 3MS and TMTB.

2.3.3 Multivariable Regression—We used multivariable logistic regression to estimate
adjusted odds ratios (AOR) and corresponding 95% confidence intervals for two different
dependent variables (cognitive impairment assessed by 3MS or TMTB). In both models, we
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used as predictor variables measures of high-severity alcohol use and TBI and adjusting for
sociodemographic variables and health conditions. We conducted model selection using
backward stepwise elimination, starting with a model that contained all hypothesized
independent variables with a bivariate p-value <0.2, and retained independent variables with
p-values <0.05. We retained TBI in the final model to evaluate our pre-specified hypotheses
despite the absence of a statistically significant association with impairment outcomes in the
bivariate analyses. We performed analyses using Stata version 13 (StataCorp, College
Station, TX, USA).

3.1 Sample Description

Of 350 participants enrolled in the HOPE HOME study, we included data from 343
participants. We excluded one participant who had visual impairment, three participants who
were intoxicated during the assessment, two participants who could not read or write, and
one participant with limited English fluency. Six individuals declined to complete the TMTB
assessment and we excluded TMTB data for an additional participant due to a stopwatch
malfunction (n = 336 for TMTB outcome) (Figure 1).

Participants had a median age of 58 years (IQR 54, 61), 76.7% were men, and 79.9% were
African American. Participants had a median duration of homelessness of 2.1 years (SD =
8.8); 43.6% first became homeless at age 50 or later. We used cluster analysis to categorize
participants into four groups based on their living environments: unsheltered (n = 159,
46.4%), cohabitating with family or friends (n=56, 16.3%), residing in institutional settings
(shelters, jails, transitional housing; n=86, 25.1%), and living primarily in rental housing
before becoming recently homeless (n=42, 12.2%). One hundred and forty-nine participants
(43.4%) reported a history of TBI. Eighty-nine (26.0%) had an AUDIT score suggestive of
hazardous alcohol use and 48 (14.0%) had an AUDIT score suggestive of high-severity
alcohol use. Forty-three participants (12.5%) reported moderate or greater risk opioid use;
147 (42.9%), 28 (8.2%), and 133 (38.8%) reported moderate or greater risk use of cocaine,
amphetamines, and marijuana, respectively. One hundred and thirty four participants
(39.1%) reported impairment in one or more ADLs. One hundred and sixty-eight (49.0%)
reported impairment in one or more IADLSs.

3.2 Neuropsychological Tests

3.2.1 Neuropsychological Test Performance—More than half of participants (n=191,
56.9%) scored within the normal range on both the 3MS and TMTB. One quarter (25.1%) of
participants scored in the impaired range on the 3MS and 32.9% scored in the impaired
range on the TMTB. Ninety-one participants (27.1%) were unable to complete TMTB in the
maximum allotted time. Forty-nine participants (14.6%) were impaired on both 3MS and the
TMTB, while 61 (18.2%) participants had impairment only on the TMTB (Table 2).

Participants with impairment on the 3MS were more likely to be African American, have a
lower educational attainment, and report a history of work in unskilled labor (Table 1). They
reported a longer period since their last stable housing arrangement than those without
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impairment (7.5 years versus 4.8 years, p = 0.01). Participants with impairment on 3MS
were more likely to have an AUDIT score suggestive of hazardous alcohol use (36.1 %
versus 22.6%, p = 0.02) or high-severity alcohol use (23.3% versus 10.9%, p = 0.004), but
were less likely to have an ASSIST score suggestive of high-risk opioid use (5.8% versus
14.8%, p = 0.04). Individuals with impairment on 3MS were more likely to report
impairment in IADLs (67.4% versus 42.8%, p<0.001).

Participants who scored in the impaired range on TMTB were more likely to have lower
educational attainment, to describe their health as poor, and to report a history of a stroke, or
coronary artery disease. Participants with impairment on TMTB were more likely to have an
AUDIT score suggestive of hazardous alcohol use (33.3% versus 21.2%, p = 0.02) or high-
severity alcohol use (22.5% versus 9.3%, p = 0.001). There were no significant differences
in self-reported drug use among individuals with and without TMTB impairment.
Participants with TMTB impairment were also more likely to report impairment in IADLS
(60.0% versus 43.8%, p=0.005).

3.2.2 Multivariable Regression—After adjusting for occupational status, having a
regular healthcare provider, and self-reported fair/poor health, high-severity alcohol use was
positively associated with global cognitive impairment (AOR 2.39, CI 1.19-4.79) and high-
risk opioid use was negatively associated with global impairment (AOR 0.26, Cl 0.10-0.73).
Only high-severity alcohol use (AOR 3.09, ClI 1.61-5.92) and a history of a mental health
condition (AOR 0.57, CI 0.34-0.96) were associated with impairment on TMTB (Table 3).

4. Discussion

In a population-based sample of older homeless adults with a median age of 58, we found a
prevalence of impairment in global cognitive function (25.1%) and executive function
(32.9%) three to four times higher than the reported prevalence in populations more than 10
years older. In a national sample of adults 70 years and older in 2002, 9% demonstrated
cognitive impairment on a telephone interview cognitive scale (Langa et al., 2008). Early
age of onset of cognitive impairment, defined as the onset of symptoms of impairment
before 65, is associated with elevated risk of mortality (Koedam et al., 2008). Our findings
are consistent with previous studies that have found a high prevalence of cognitive
impairment among homeless adults, but our study is the first to use population-based
sampling techniques and focus on older homeless adults. We found that participants with
cognitive impairment had experienced a longer duration of homelessness, suggesting that
cognitive impairment either might delay exits from homelessness or that a longer duration of
homelessness might increase the risk of cognitive impairment. We hypothesize that cognitive
impairment might be causally related to housing loss, by diminishing an individual’s ability
to access financial resources, family support, and governmental or legal assistance.

Previous studies suggest an association between cognitive impairment and psychiatric
disease, substance use, and TBI in homeless adults (Andersen et al., 2014; Seidman et al.,
1997; Stergiopoulos et al., 2015). An analysis of a large sample of homeless adults in
Canada who had severe mental illness and a mean age of 41 determined that age, education
level, speaking a primary language other than English or French, and a history of psychosis
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explained 20% of the variance in a composite cognitive score. Neither substance use nor TBI
were associated with cognitive performance (Stergiopoulos et al., 2015). In comparison, we
found that high-severity alcohol use was strongly associated with cognitive impairment,
consistent with studies in the general population (Bommersbach et al., 2015; Wilcox et al.,
2014) and a single study in homeless adults (Seidman et al., 1997).

Many studies demonstrate that chronic heavy alcohol use is associated with
neuropathological damage in the brain (Crews et al., 2005; Kril et al., 1997). Heavy alcohol
consumption in older adults has been associated with faster decline in cognition in late
middle age, particularly in men (Sabia et al., 2014). A history of alcohol dependence, even
when it is not associated with current heavy alcohol use, can be associated with persistent
cognitive impairment (Woods et al., 2016). Both alcohol dependence (Bates et al., 2005;
Virag et al., 2015) and dependence on illicit substances including opioids, stimulants, and
cannabis, are associated with executive dysfunction (Ersche et al., 2006; Lundgvist, 2005;
Verdejo-Garcia and Perez-Garcia, 2007). The causal direction between substance
dependence and cognitive dysfunction is not clear (Inozemtseva et al., 2016). Individuals
with cognitive issues, particularly executive dysfunction, might be unable to regulate their
substance use increasing their risk for substance dependence. Alcohol or drug abuse might
cause cognitive dysfunction directly through a substance’s toxic effects on the brain. Finally,
an individual’s risk for developing substance dependence or cognitive dysfunction may arise
from a common source of underlying brain dysfunction in susceptible individuals
(Inozemtseva et al., 2016).

In contrast to studies in non-homeless adults, we did not observe a positive association
between illicit drug use and cognitive impairment. Individuals with high-risk use of opioids
were less likely to have global cognitive dysfunction. Opioid users with more severe
cognitive deficits may be at high-risk for unintentional overdose (Darke et al., 2000;
Yarborough et al., 2016). We suspect our findings may be related to premature mortality in
opioid users with cognitive impairment or due to cessation of opioid use coinciding with the
development of cognitive impariment because cognitive deficits may make it more difficult
for individuals to access opioids. Individuals with mental health conditions had a lower odds
of executive dysfunction and a trend towards a lower odds of impaired global cognition.
Studies in the general population demonstrate that cognitive deficits are common in
psychiatric disorders (McTeague et al., 2017). We suspect that our findings might be due to
premature mortality among individuals with significant mental health conditions and
impaired cognition.

The reported prevalence of TBI among people who are homeless is higher than the
prevalence described in the general population (Topolovec-Vranic et al., 2012). TBIs are
associated with cognitive dysfunction in studies in the general population (Cantor et al.,
2014; Cossette et al., 2014; Rabinowitz and Levin, 2014) and a single study in homeless
adults (Andersen et al., 2014). Despite a high prevalence of self-reported TBI in our sample,
we did not find an association between cognitive impairment and TBI. Our results are
similar to the largest study on cognitive impairment in homeless adults with severe mental
illness (Stergiopoulos et al., 2015) and other studies completed in homeless individuals
(Gonzalez et al., 2001; Pluck et al., 2011; Solliday-McRoy et al., 2004). These studies, like
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ours, used similar self-reported measures of TBI, which might misclassify clinically
significant brain injury.

We observed an association between global cognitive impairment and occupational status.
Participants who reported unskilled labor work histories were twelve times more likely to
exhibit global cognitive impairment than those who reported skilled or semi-skilled
occupations. Occupational status had a stronger relationship with cognitive impairment than
a participant’s educational level. Occupational status might be a surrogate variable for non-
measured factors, including a person’s long-term socioeconomic status or wealth. Persons
with persistent low-income status have been found to have worse performance on a cognitive
battery (Zeki Al Hazzouri et al.). Women living in neighborhoods with higher
socioeconomic status have better cognitive performance, after adjustment for education and
other characteristics. This relationship was only partially explained by vascular risk factors,
health behaviors, and psychological factors (Shih et al., 2011). An individual’s occupational
history could be a helpful surrogate descriptive variable predicting an individuals’ risk for
cognitive impairment, particularly measures of education attainment in years are imperfect
measures of qualifications and competencies given a range of educational systems and
quality (Connelly et al., 2016).

Cogpnitive impairment impacts the ability of adults to engage in healthcare or to participate
in community programs aimed at housing, employment, or legal aid (Burra et al., 2009;
Gabrielian et al., 2015; Montgomery et al., 2015). Similar to other studies, we found high
rates of both cognitive and functional impairments. Cognitive and functional impairments in
homeless adults are likely to be progressive (Cimino et al., 2015). Homeless adults who lack
social support, economic resources, and have a high prevalence of chronic disease might not
be able to adapt to cognitive deficits (Fazel et al., 2014; Solarz and Bogat, 1990). Executive
function, which includes planning, organizing, social behavior, and impulse control, might
be important for navigating social services, medical treatment, and behavioral therapies
employed in the treatment of substance use disorders (Arias et al., 2016; Hagen et al., 2016).
Persons with executive dysfunction might have difficulty completing multi-step commands,
organizing their daily schedule, or participating in interactive treatment models such as
cognitive behavioral therapy and self-help programs. In addition, executive dysfunction has
been associated with a higher risk of progression of cognitive impairment (Chen et al.,
2016), functional decline, and elevated mortality (Johnson et al., 2007).

This analysis has several limitations. Because of the cross-sectional design, we cannot
establish causality. We used self-report to measure health conditions including TBI. We did
not review participant medical records or perform objective tests for clinical diagnoses. We
did not evaluate participants for a substance use disorder; instead, we used a screening tool
to identify individuals with self-reported high-risk substance use. It is possible that some of
the included participants were under the influence of alcohol during cognitive testing, which
could have caused transient worsening of cognitive function.
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5. Conclusions

We found a high prevalence of global cognitive and executive function impairment in our
population-based sample of older homeless adults. Cognitive impairment was associated
with high-severity alcohol use. Our results have several implications. First, policy-makers
should consider cognitive impairment when designing supportive housing, intensive case
management programming, substance use treatment, and healthcare delivery for older
homeless adults. Second, clinicians should screen homeless adults 50 years and older for
cognitive impairment, particularly those with an alcohol use disorder. Finally, because
executive dysfunction is common in this population, addiction medicine providers will need
to employ adapted strategies in the treatment of adults with alcohol misuse. Future research
will be helpful in clarifying whether treatment of alcohol misuse leads to improvements in
cognitive function and whether specific treatment strategies are more effective in this
population.
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Highlights
. Cognitive impairment occurs at younger ages than expected among homeless
adults
. Alcohol misuse, more than other risk factors, is strongly associated with
impairment
. Impaired cognition may impede the treatment of substance use disorders in

homeless adults
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Approached

(1412)

—’[ Declined (335) ]
4’[ Declined/Ineligible Not Recorded (36) ]

— Ineligible (505) ]
Scheduling Conflict (10)

Non-English Speaker (9)

No-show (175) )

Scheduled for
Study Site Eligibility
Interview (536)

Declined (7) ]

Ineligible (4) )

Baseline Interview
(350)

— Excluded (6) )

Unable to read/write (2)
Severe visual impairment (1)

Participated in

Cognitive Assessments
(344)

Excluded, unable to complete Declined (6) or excluded due
written portion (1) to stopwatch malfunction (1)
E

3MS TMTB
(343) (337)

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 (N=350), noting specific reasons for inability to enroll. Values
represent the number of individuals in each group. *Participants who declined after being
approached (N=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 figure.
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