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Introduction: Today, half of the American homeless population is older than 50 years of age. This shift in age distribution among people experiencing homelessness has challenged our long-held views of the causes of homelessness. Age-related neurological diseases, especially neurodegenerative diseases of the brain (NDDB), may play a role eliciting homelessness in a significant proportion of vulnerable older adults. This article aims to explore relationships between homelessness and NDDB in a cohort of research participants enrolled in observational studies on NDDB at an academic center.

Methods: We reviewed charts of the Memory and Aging Center (MAC) of the University of California, San Francisco's database searching for research participants with NDDB that had direct relationship to homelessness. We reviewed all research visits conducted between 2004 and 2018 (N = 5,300). Research participants who had any relationship to homelessness were included in this analysis. NDDB was diagnosed via comprehensive neurological, functional, neuropsychological, and biomarker assessments. Non-parametric tests were used for analysis. Thirteen participants were found to have a direct relationship with homelessness. Seven were female and the median of education was 16 (IR: 12.0–19.5) years. Participants were divided into two groups: Those who experienced homelessness while symptomatic from a NDDB but before formal diagnosis (n = 5, Group 1); and participants with formally diagnosed NDDB who exhibited a new propensity toward homelessness (n = 8, Group 2). Compared to Group 2, participants in Group 1 were younger (p = 0.021) and showed similar results in the neuropsychological evaluation. In both groups, the most prevalent diagnosis was frontotemporal dementia. In Group 1, the majority of participants became homeless in the setting of a fragile socioeconomic situation and informants believed that NDDB contributed or caused their homeless state. In Group 2, a new propensity toward homelessness became manifest in different ways and it stood out that all of these participants were well-supported by family and friends during their illness.

Conclusions and Relevance: This case series highlights the role that NDDB may have in precipitating homelessness among vulnerable older adults, particularly in the setting of challenging socioeconomic circumstances and unsupportive living environments. Social ramifications of these findings, particularly pertaining to challenges around rehousing these individuals is discussed.
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INTRODUCTION

Every year, on a single night in January, the Department of Housing and Urban Development (HUD) conducts a national count of individuals experiencing homelessness in the U.S.—the Homelessness Point-in-Time Count. In 2019, roughly 567,715 Americans were homeless, and approximately half of them were older than 50 years (1). Indeed, whereas in previous generations the homeless population consisted mostly of young and middle-aged adults, the last three decades have seen a rapid increase in the prevalence of older homeless adults.

The rapid shift in the age distribution of our nation's homeless population has challenged our long-held views of the causes of homelessness. For decades, accepted narratives of homelessness were largely centered on the notion that homeless individuals embody a history of harsh childhood experiences and early-life circumstances that diminished their chances of educational and occupational attainment, which placed them at high risk of substance use and/or psychiatric disease, thus leading to increased risk of homelessness (2, 3). This view, however, has been recently challenged by the fact that the majority of older adults experiencing homelessness do not carry a history of preceding childhood abuse or trauma, mental illness, or drug use (4, 5). Instead, the life histories of older homeless adults tend to be less tumultuous than those who become homeless at a younger age, and the causes of homelessness among older adults point to more immediate life challenges, most often pertaining to socioeconomic stressors occurring in the setting of inadequate family/community support and a weak social safety net (6).

Our current national homelessness situation may be further exacerbated by the fact that a rising proportion of homed older adults live with mild or undiagnosed neurocognitive impairment caused by an underlying neurodegenerative disease of the brain (NDDB). These older adults may find themselves at a significantly increased risk of homelessness, especially when confronted with extraordinary socioeconomic stressors in the setting of unsupportive social environments. In this study, we aim to explore this idea by retrospectively analyzing all relationships to homelessness in a large cohort of research participants with NDDB in an academic center, as a secondary aim, we will explore if there are any cognitive, psychiatric/behavioral, and functional differences between the group that experienced homelessness and the group that exhibited a new propensity toward it.



METHODS

We conducted a chart review of the University of California, San Francisco (UCSF), Memory and Aging Center (MAC) research database. We searched for research participants diagnosed with NDDB that had any direct relationship to homelessness. We hypothesized that neurocognitive impairment, including impairments in social cognition, can contribute to homelessness by rendering individuals incapable of successfully overcoming unforeseen life challenges, particularly in the setting of inadequately supportive social environments.

The MAC conducts several large longitudinal observational research projects that follow persons with different forms of NDDB, including Alzheimer disease (AD) and frontotemporal lobar degeneration (FTLD). MAC research cohorts include asymptomatic and symptomatic individuals with familial/genetic forms of NDDB, as well as individuals with sporadic NDDB. All research participants undergo annual or biannual research evaluations consisting of comprehensive neurocognitive assessments that include detailed medical and neurological interviews, neurological and neuropsychological examinations, and blood, cerebrospinal fluid, and imaging biomarker studies. Participants also undergo detailed functional assessments using the Clinical Dementia Rating Scale. All the data is securely stored in a searchable electronic database.

For this manuscript, we searched all research visits conducted at the MAC between 2004 and 2018 (N = 5,300) using the following search terms, which were selected to identify research participants who had any relationship with homelessness: “home,” “homeless,” “street,” “service,” “services,” “car,” “crime,” “beggar,” and “shelter.”

Variables were described using frequency and proportion or median and interquartile range (IR). We used Fisher Exact Tests for categorical data and non-parametric tests for continuous variables. All statistical tests were calculated at the 0.05 level and 95% confidence intervals (CI). Analysis was performed using SPSS software for iOS (SPSS Inc., Chicago, IL, version 21.0).



RESULTS

We identified 13 research participants who had a direct relationship to homelessness. After reviewing each participant's specific relationship to homelessness, we divided the cohort into two groups: Participants who experienced homelessness while symptomatic from a NDDB, but before receiving a specific diagnosis of NDDB (n = 5, group 1); and participants who exhibited a new affinity toward homelessness after being diagnosed with a NDDB (n = 8, group 2). The median age of the 13 research participants included in this case series was 59 years (IR: 4.5–73.0). Half of all participants were female. The median level of education was 16 years (IR: 12.0–19.5).

Table 1 lists the cognitive, psychiatric/behavioral, and functional profiles of research participants within each of the two groups, based on data collected during each participant's first evaluation at the MAC. When comparing both groups, the only statistically significant difference that was found, was that participants in Group 1 are younger compared to their counterparts in Group 2 (p = 0.021). Nevertheless, both groups exhibited poor scores on the Mini-Mental State Exam, memory, language, visuospatial, frontal-executive tasks, and social cognition.


Table 1. Sociodemographic and neurocognitive characteristics of cases.
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Table 2 shows the characteristics of the five MAC research participants who experienced homelessness while symptomatic from a NDDB, but before receiving a diagnosis (Group 1). Three of these participants received a diagnosis of frontotemporal dementia (FTD), and exhibited primarily frontotemporal atrophy on brain MRI, predominately right-sided. All participants exhibited behavioral signs and symptoms early in their disease course. Four of the five participants experienced neurocognitive decline in the setting of a fragile socioeconomic situation, and informants (close family or friends) believed that these participants' neurocognitive decline contributed or caused their homeless state. Notably, three of the five participants were evaluated by a health professional while homeless, and their neurocognitive symptoms and homeless state were reportedly attributed to substance abuse and/or a psychiatric disease, not neurodegenerative disease. Moreover, two participants were arrested for misdemeanors, and they were reportedly unable to properly adapt to jail settings, due to FTD. None of the participants in Group 1 were able to resume independent living after experiencing homelessness.


Table 2. Participants who experienced a relation with homelessness.
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Table 2 also shows the characteristics of the eight MAC research participants who exhibited a new propensity toward homelessness after being diagnosed with a NDDB (Group 2). All received a diagnosis of FTD, either behavioral variant frontotemporal dementia (bvFTD) or primary progressive aphasia (PPA). Participants with bvFTD had a frontotemporal pattern of cerebral atrophy on MRI, and exhibited deficits in frontal-executive tasks as well as social cognition. The participants with PPA showed early language deficits. Participants demonstrated a new propensity toward homelessness in different ways, such as becoming involved in helping homeless people through religious organizations, expressing unusual concern toward the precarious situation of homeless individuals, or giving money and/or food to homeless individuals while exhibiting little empathy for close family members. All of these participants were well-supported by family and friends during their illness. This new and unexpected interest in homeless individuals persisted despite placing some of these participants at risk for exploitation or physical risk.



DISCUSSION AND FUTURE DIRECTIONS

Findings from this study support our hypothesis that cognitive and behavioral impairment resulting from early NDDB may add to the vulnerability of older adults struggling to maintain their independence; and when such impairment occurs in conjunction with challenging socioeconomic circumstances and unsupportive social environments, it may place them at increased risk of homelessness. Indeed, we identified a group of research participants with NDDB who experienced homelessness while symptomatic, but prior to receiving a formal diagnosis of NDDB (Table 2, Group 1), and our analysis of all available data from these participants strongly suggests that NDDB contributed to homelessness in all of them, and that socioeconomic stress and poor social support, further pushed these individuals to homelessness. To illustrate this point, we highlight the case of a participant with autopsy-confirmed frontotemporal lobar degeneration with TDP type A inclusions who early in his/her illness exhibited personality changes marked by disinhibition and apathy (Third participant of Group 1, Table 2). These changes were not promptly recognized as signs of neurologic disease, hence proper medical care was delayed. The participant became unable to work despite seemingly preserved neurocognitive function across other domains. He/she eventually became homeless. His/her erratic behaviors led to subsequent imprisonment and placement in a group home, but at this point the participant's neurocognitive disorder was such that he/she was unable to successfully navigate the daily routines of the group home setting. Upon reviewing this participant's chart, it appears that he/she would have remained homeless if not for the support of his/her daughter, who relatively late in the illness pursued medical care for the participant, leading to a diagnosis of frontotemporal dementia.

In order to better contextualize the significance of these findings it is important to highlight that the initial signs and symptoms of a specific NDDB (Alzheimer disease, frontotemporal lobar degeneration, etc.) are dictated by the brain networks that are primarily affected by the respective neuropathologic process (7). Beyond impairments in well-recognized cognitive domains (memory, visuospatial function, language, etc.), the first signs and symptoms of some forms of NDDB, especially those that involve primarily the frontal and anterior temporal lobes, often lead to deficits in social cognition marked by changes in socioemotional processing, personality, and behavior, whereas other cognitive domains remains relatively intact in early disease stages. Over the course of years, all persons affected by a NDDB progress from a mostly focal prodromal or mild illness to a more global and severe illness known as dementia, broadly defined as neurocognitive impairment that is severe enough to impede independent living. These two key aspects of the natural history of these diseases—their focal onset and long durations of illness—may be relevant to homelessness risk, as all participants in our study who became homeless prior to receiving a diagnosis of NDDB were in the early stages of illness (i.e., they were not demented) and exhibited focal deficits in social cognition and/or frontal-executive functions. Furthermore, it is noteworthy that 60% of all of these participants received a formal diagnosis of FTD, either the behavioral variant of FTD (bvFTD) or the language variant, also known as primary progressive aphasia (PPA). Persons with early FTD exhibit significant changes in social cognition and/or frontal-executive function, and/or language function, all of which can severely disrupt interpersonal relationships and corrode the affected person's social life, often in stigmatizing ways. Moreover, the behavioral and psychopathological changes observed in persons with early FTD are commonly misinterpreted as manifestations of a primary psychiatric disease, sometimes for many years before a neurodegenerative disease is suspected (8), thus adding to the social stigma and exclusion often experienced by those affected by this disease. Therefore, it is not surprising that in our study those participants who became homeless prior to receiving a diagnosis of NDDB were thought to be struggling from substance abuse and/or psychiatric illness by family members and/or healthcare providers, misconceptions that contributed to a delay in neurological evaluation.

Taken together, our analysis of these cases (Table 2, Group 1) leads us to conclude that the stigmatizing changes in socioemotional functioning, personality, and behavior observed in persons with FTD, coupled with deficits in frontal-executive and/or language function seen in these persons, may render them uniquely unable to overcome challenging life events, thus leading to homelessness even when their clinical presentations do not meet criteria for dementia.

Our study findings also suggest that the risk of homelessness in persons with early FTD is highest when the disease occurs in the setting of socioeconomic hardship and/or lack of robust family or community support, which is an increasingly common reality in the San Francisco Bay Area and in many other metropolitan regions of the U.S. Indeed, a rapidly increasing number of older adults in the Bay Area face unprecedented socioeconomic stress driven primarily by rising costs of living, neighborhood gentrification, social isolation, and chronic loneliness. Based on our experience caring for older adults with NDDB from diverse neighborhoods in the Bay Area, inadequate family support is common, as increasingly the children of older adults leave the area in search of more affordable places to live and raise a family. This is perhaps the main reason why in 2016 ~30% of older adults in San Francisco were living alone (9).

Findings in this study also highlight possible relationships between perceived criminal behaviors and homelessness among persons with NDDB. Previous studies have shown that persons with NDDB, especially those with FTD-spectrum disease, may engage in behaviors judged as criminal by our society and legal system; behaviors ranging from urinating in public, driving a vehicle while intoxicated, stealing, trespassing, and inappropriate sexual behaviors (10). Two participants in our study were arrested for misdemeanors while homeless, and they were reportedly unable to properly adapt to prison settings due to their neurocognitive deficits. This observation sheds light on the potentially significant utility of conducting comprehensive neurological and neurocognitive evaluations in imprisoned older adults, a significant proportion of which may have a NDDB and therefore require a different judicial system that is responsive to their needs.

The second group of participants included this study (Table 2, Group 2) exhibited a new propensity toward homelessness after being diagnosed with a NDDB. Of note, all of these participants received a diagnosis of FTD. We recognize three main behavioral phenotypes within this group. The first phenotype was observed in participants with a diagnosis of PPA-sv, who developed new emotionally-driven affinity for homeless people. Strong social-emotional responses have been observed in persons with PPA-sv, a phenomenon probably associated to damage of left ventral striatal networks, which may lead to increased social-emotional activity via upregulation of right-sided ventral networks (11); likewise, degeneration of the left orbitofrontal cortex in PPA-sv has been associated with increased agreeableness and increased interpersonal connection through positive emotion (11). The second phenotype was observed in participants with PPA-nfv, who exhibited propensity toward homelessness through new involvement in religious organizations. Previous research has shown that hypometabolism in the left middle and superior prefrontal cortex and left anterior superior temporal pole is associated with enhanced religiosity and charitable behaviors (12), which may explain this behavior. Finally, the third phenotype observed in our case series pertains persons with bvFTD, who demonstrated a new propensity toward helping homeless people during their illness. On the surface, this behavior appears to contradict one of the hallmark clinical manifestations of bvFTD, which is lack of empathy. The neuroanatomy of empathy, however, is complex, and recent models emphasize two interdependent mechanisms underlying empathic behavior (13). The first involves affect sharing—a person's cognitive-emotional ability to internally experience the emotional state of others; the second involves prosocial motivation—the desire to engage in helping behaviors. Studies have shown that persons with early-stage bvFTD can experience a loss of affect sharing while the frontal lobe anatomy driving prosocial motivation remains preserved (14). This scenario would explain how a person with early bvFTD can engage in the “right” behavior, such as feeding the homeless, but such behavior is not necessarily linked with a cognitive-emotional empathic state. In contrast to the first group, participants in this second group had a strong social network that might have prevented them from becoming homeless.

Finally, it is important to highlight that challenging social environments may be playing a major role in bringing upon homelessness in patients with NDDB, since no specific cognitive, psychiatric/behavioral or functional differences were found between the group that experienced homelessness (Group 1) and the group that exhibited propensity toward it (Group 2). In support of this idea, a recent study showed that a family member affected by FTD produces a mean decrease in household income from $75,000 to $99,000 12 months before diagnosis, to $50,000 to $59,999 12 months after diagnosis (15). Thus, supporting the notion that individuals with NDDB without an adequate social network can be easily driven into homelessness.

There are important limitations to our study. First, recruitment of research participants within our center is strongly biased toward highly educated and affluent individuals who have robust family support (a study partner, preferably a family member, is required for participation) and are actively receiving medical care. Therefore, our research cohorts certainly do not represent the true prevalence of homelessness among older adults with NDDB, which is probably significantly higher than that suggested by our findings. Moreover, the protective socioeconomic and highly supportive family backgrounds of our study participants may explain why we did not identify older adults who became homeless after receiving a diagnosis of NDDB. Based on our clinical and research experience, we believe that what prevents persons with early FTD from becoming homeless is the unwavering support of family and close friends. The question remains as to how many of our research participants with FTD would be homeless or marginally housed, even in early or mild stages of disease, if they were economically vulnerable and did not have a strong family support system—probably many. Furthermore, we suspect that many of the participants with bvFTD in this study who experienced a propensity toward homelessness after diagnosis would probably become homeless themselves as their disease progressed if they didn't have family members looking over them. Viewed differently, our study findings also raise the possibility that the prevalence of FTD in the general population is higher than previously recognized, as many persons with FTD may find themselves in a position in which they are less likely to be evaluated by specialists experienced in FTD diagnosis.

In order to elucidate more accurately the potential associations between NDDB and homelessness among older adults, longitudinal research studies that seek to characterize the neurocognitive health of homeless older adults using comprehensive and detailed behavioral neurology research procedures are needed. Shedding light on the role of NDDB in precipitating homelessness among vulnerable older adults could inform health care systems and other homelessness support systems tasked with determining the most effective and sustainable intervention for these persons. Indeed, at a structural societal level, we cannot expect those who have lost capacity to live independently due to NDDB to obtain the necessary resources and meet the necessary requirements to find and maintain housing without new modes of support that consider these neurodegenerative diseases.

More research is needed to explore the hypothesis that neurocognitive impairment that localizes to frontotemporal networks confers a higher risk of homelessness compared to other neurocognitive profiles, such as amnestic- or visuospatial-predominant ones. The fact that most of the participants included in this study received a diagnosis of FTD may not be merely coincidental. Indeed, deficits in attention, concentration, problem-solving, judgement, and/or multitasking, coupled with changes in social cognition, can be particularly disabling in society, especially among those who are still living largely independently and trying to adjust or adapt to a major life event. Indeed, frontal lobe dysfunction, particularly executive dysfunction, has been associated with homelessness in populations living in Australia (16) and Japan (17).

Moving forward, we will pursue community-based behavioral neurological studies of older homeless adults in both San Francisco and Oakland. We will collaborate with investigators of the HOPE-HOME study in Oakland, a longitudinal study of health outcomes of older adults experiencing homelessness, to conduct on-site comprehensive neurocognitive evaluations on homeless older adults, including detailed behavioral neurology examinations, cognitive examinations, and biomarker studies when possible. We will also partner with other community centers in San Francisco that serve older adults experiencing homelessness in order to conduct similar observational research studies. We believe this effort will shed light on specific neurocognitive diseases that may be contributing to homelessness. We believe that results from such studies could lead to important changes in state and governmental policies currently in place to assist homelessness older adults. Currently, these policies are mostly geared to address homelessness related to treatable diseases or conditions, not homelessness related to progressive and irreversible diseases of the brain. Shedding light on the role of NDDB in homeless older adults could powerfully inform health care systems and other support systems tasked with determining the most effective and sustainable interventions for these individuals.



DATA AVAILABILITY STATEMENT

The datasets presented in this article are not readily available because these data are currently part of other research projects. They are not available for sharing until the completion of all projects in which the subjects are participating. Requests to access the datasets should be directed to Serggio Lanata, serggio.lanata@ucsf.edu.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by University of California, San Francisco, USA. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

SP-E, LL, SS, EL, BM, and SL participated in the original idea, data collection, and writing of the final article. All authors contributed to the article and approved the submitted version.



FUNDING

This work was supported by NIH-NIA (P01AG019724, Frontotemporal Dementia: Genes, Images, and Emotions, BM), NIH-NIA (P50AG023501, New Approaches to Dementia Heterogeneity, BM). SL received support from the Roland Nyegaard, MD, Endowed Professorship in Vulnerable Populations.



REFERENCES

 1. Sermons MW, Henry M. Demographics of homelessness series: the rising elderly population. Res Matters. (2010) 1–8. Available online at: https://www.rupco.org/wp-content/uploads/pdfs/The-Rising-Elderly-Population.pdf

 2. Susser E, Moore R, Link B. Risk factors for homelessness. Epidemiol Rev. (2017) 15:546–56. doi: 10.1093/oxfordjournals.epirev.a036133

 3. Cohen CI. Aging and homelessness. Gerontologist. (2011) 39:5–14. doi: 10.1093/geront/39.1.5

 4. Shinn M, Gottlieb J, Wett JL, Bahl A, Cohen A, Baron Ellis D. Predictors of homelessness among older adults in New York City: disability, economic, human and social capital and stressful events. J Health Psychol. (2007) 12:696–708. doi: 10.1177/1359105307080581

 5. Crane M, Byrne K, Fu R, Lipmann B, Mirabelli F, Rota-Bartelink A, et al. The causes of homelessness in later life: findings from a 3-nation study. J Gerontol B Psychol Sci Soc Sci. (2005) 60:S152–9. doi: 10.1093/geronb/60.3.S152

 6. Brown RT, Goodman L, Guzman D, Tieu L, Ponath C, Kushel MB. Pathways to homelessness among older homeless adults: results from the HOPE HOME study. PLoS ONE. (2016) 11:e0155065. doi: 10.1371/journal.pone.0155065

 7. Seeley WW, Crawford RK, Zhou J, Miller BL, Greicius MD. Neurodegenerative diseases target large-scale human brain networks. Neuron. (2009) 62:42–52. doi: 10.1016/j.neuron.2009.03.024

 8. Lanata SC, Miller BL. The behavioural variant frontotemporal dementia (bvFTD) syndrome in psychiatry. J Neurol Neurosurg Psychiatry. (2016) 87:501–11. doi: 10.1136/jnnp-2015-310697

 9. San Francisco Human Services Agency Planning Unit. Data from: Assessment of the Needs of San Francisco Seniors and Adults With Disabilities. San Francisco, CA: San Francisco Human Services Agency Planning Unit (2016).

 10. Liljegren M, Naasan G, Temlett J, Perry DC, Rankin KP, Merrilees J, et al. Criminal behavior in frontotemporal dementia and Alzheimer disease. JAMA Neurol. (2015) 72:295–300. doi: 10.1001/jamaneurol.2014.3781

 11. Sturm VE, Yokoyama JS, Eckart JA, Zakrzewski J, Rosen HJ, Miller BL, et al. Damage to left frontal regulatory circuits produces greater positive emotional reactivity in frontotemporal dementia. Cortex. (2015) 64:55–67. doi: 10.1016/j.cortex.2014.10.002

 12. Postiglione A, Milan G, Pappatà S, De Falco C, Lamenza F, Schiattarella V, et al. Fronto-temporal dementia presenting as Geschwind's syndrome. Neurocase. (2008) 14:264–70. doi: 10.1080/13554790802269976

 13. Shdo SM, Ranasinghe KG, Gola KA, Mielke CJ, Sukhanov PV, Miller BL, et al. Deconstructing empathy: neuroanatomical dissociations between affect sharing and prosocial motivation using a patient lesion model. Neuropsychologia. (2018) 116:126–35. doi: 10.1016/j.neuropsychologia.2017.02.010

 14. Sturm VE, Perry DC, Wood K, Hua AY, Alcantar O, Datta S, et al. Prosocial deficits in behavioral variant frontotemporal dementia relate to reward network atrophy. Brain Behav. (2017) 7:e00807. doi: 10.1002/brb3.807

 15. Galvin JE, Howard DH, Denny SS, Dickinson S, Tatton N. The social and economic burden of frontotemporal degeneration. Neurology. (2017) 89:2049–56. doi: 10.1212/WNL.0000000000004614

 16. Depp CA, Vella L, Orff HJ, Twamley EW. A quantitative review of cognitive functioning in homeless adults. J Nerv Ment Dis. (2015) 203:126–31. doi: 10.1097/NMD.0000000000000248

 17. Pluck G, Nakakarumai M, Sato Y. Homelessness and cognitive impairment: an exploratory study in Tokyo, Japan. East Asian Arch Psychiatry. (2015) 25:122–7.

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Piña-Escudero, López, Sriram, Longoria Ibarrola, Miller and Lanata. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Neurodegenerative Disease and the Experience of Homelessness



		Introduction



		Methods



		Results



		Discussion and Future Directions



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		References

















OPS/images/cover.jpg
, frontiers
in Neurology

Neurodegenerative Disease and the
Experience of Homelessness





OPS/images/fneur-11-562218-t001.jpg
Al

N=13)
Age 59 (54.5-73.0)
Female sex, No. (%) 7(548)
Years of education 16 (12.0-19.5)
CDR total 20(12-27)
MMSE 23.0(15.5-29.0)
Memory function
California verbal learning test short form 10-min recall (/9) 3.0(0.0-7.0)
Benson figure copy 10-min recall (/17) 18.0 (7.5-14.0)
Language function
Boston naming test spontaneous correct (/15) 12.0(7.0-14.5)
Visuospatial function
Benson figure copy (/17) 5.0(0.0-5.0)
Calculations (/5) 3.0(1.5-4.0)
Frontal-executive function (attention, processing speed, working memory, executive functions)
Digits backward 3.0(1.0-4.5)
Modified trails (correct lines per minute) 5.0(0.0-14.0)
Stroop color naming (# correst in 605) 29.9(0.0-38.5)
Stroop inhibition (# correct in 60s) 9.0(0.0-22.0)
Phonemic fluency (# correct in 60s) 5.0(0.5-7.5)
Semantic fluency (# correct in 60s) 6.0(1.0-16.0)
Design fluency filed dots (# correct in 605) 3.0(0.5-6.5)
Design fluency repetitions 0.0(0.0-2.0)
Mood and social cognition
Geriatric Depression Scale 80(4.0-13.5)
Number of behavioral signs and social cognition deficits 2.0(05-5.0)

observed during bedside evaluation (agitation,
stimulus-boundedness, perseverations, decreased initiation,
stereotypies, distractibilty, loss of social engagement,
impulsivity, social inappropriateness, fluctuating arousal)

Means (m) and standard deviations (SD) are listed for each group unless otherwise noted.

Group 1
(h=5)

55 (50.0-57.0)
4(57.1)
12.0 (11.5-15.5)
2.0(1.2-80)
15.0 (0.0-29.5)

00(0.0-7.0)
0.0 (00-12.0)

80(0.0-14.0)

4.0 (0.0-4.0)
2.0(0.0-4.0)

2.0(0.0-4.0)
6.0 (3.0-6.0)
0.0 (0.0-42.5)
0.0 (0.0-42.5)
30(0.0-55)
5.0 (0.0-15.0)
20(0.0-10.5)
0.0 (0.0-10.5)

80 (4.0-14.0)
2.0(05-35)

Group 2
(=8

67.0(59.7-79.5)
3429
185 (13.7-20.0)
20(08-23)
255 (18.2-29.5)

45(02-82)
7.0(1.0-12.0)

13.0(105-14.7)

14 (13.0-15.5)
35 (2.0-4.7)

35@22-4.7)
14.0 (6.0-14.0)
32,0 (13.7-36.0)
105 (2.0-23.2)
60(1.5-12.5)
7.0 2.7-17.0)
50(12-7.2)
00(0.0-1.5)

8.0(4.0-14.0)
20(05-35)





OPS/images/fneur-11-562218-t002.jpg
Participant

Research
diagnosis

Diagnostic Age range at

biomarkers onset of first
signs and
symptoms

Age range at
diagnosis

Early neurocognitive Age at onset of
homelessness,

changes (including
changes in
social cognition)

duration of

years)

homelessness (in

Pertinent narratives
obtained from research
visit summary

'GROUP 1. PARTICIPANTS WHO EXPERIENCED HOMELESSNESS PRIOR TO RECEIVING A DIAGNOSIS OF NEURODEGENERATIVE DISEASE

1

o

Participant

‘GROUP 2. Participants WHO EXHIBITED A NEW AFFINITY TOWARD HOMELESSNESS AFTER RECEIVING A DIAGNOSIS OF

EOAD

SVPPA

nfvPPA

Probable
bvFTD

PSP

Research
diagnosis

Brian MR Cortical
atrophy of the dorsal
frontal and parietal
lobes, with mild
hippocampal atrophy.
Brain autopsy:
Alzheimer's Disease
neurodegeneration.

38-40

Brain MRI: /A
Brain autopsy:
Frontotemporal lobar
degeneration with
tau-immuno-reactive
inclusions (FTLD-tau)
due to MAPT mutation.

unknown

Brain MR Severe,
diffuse atrophy, mostly
involving the frontal
lobes and most
pronounced on the
ight hemisphere.
Brain autopsy:
Frontotemporal lobar
degeneration with
TDP-immuno-reactive
inclusions (FTLD-TDP),
type A.

46-48

Brain MRY: Bifrontal
atrophy (orbitofrontal,
mesial, and dorsolateral
cortex), most notable
on the right, as well as
anterior insular and

mild anterior temporal
atrophy.

Brain autopsy: N/A

52-54

Brain MRI: Normal for 53
age.

Amyloid PET (PIB):
Negative

Brain autopsy: N/A

Diagnostic biomarkers

NEURODEGENERATIVE DISEASE

1

nfvPPA

nfvPPA

svPPA

Definite
bvFTD

Probable
bvFTD

Definite
bvFTD-ALS

Probable
bvFTD

Probable
bvFTD

Brain MRI: Diffuse dorsal
frontoparietal atrophy, most
pronounced on the left. Left
medial temporal atrophy.
Amyloid PET (PIB): Negative

Brain autopsy:
Frontotemporal lobar
degeneration with tau
immurnoreactive inclusions
(FTLD-tau), PSP.

Brain MRI: Diffuse dorsal
frontoparietal cortical
atrophy (slightly worse on
the left), with thinning of the
corpus callosum.

Brain autopsy: N/A

Brain MR Severe atrophy
of the bilateral anterior
temporal lobes, left greater
than right. Moderate
atrophy of the left amygdala
and mild atrophy of bilateral
medial frontal cortices and
bilateral hippocampi, left
more prominent than right.
Brain autopsy: N/A

Brain MAI: Atrophy of the
bilateral orbitoffontal cortex.
Atrophy of the bilateral
caudate nuclei, and less
prominent hippocampal
atrophy bilaterally.

Brain autopsy:
Frontotemporal lobar
degeneration with TDP-43
immunoreactive inclusions
(FTLD-TDP), Type B, with
motor neuron disease
Brain MRI: Bifrontal atrophy,
right greater than left.

Brain autopsy: N/A

Brain MAI: Mild bilateral
frontal lobe atrophy
predominantly in the
orbitofrontal cortex,
dorsomedal frontal cortex,
insular cortex, and anterior
corpus callosum.

Brain 18 F-FDG PET CT:
Severe hypometabolism at
frontal and prefrontal
cortices bilaterally and
moderate hypometabolism
at anterior temporal cortices.
bilaterally. The parietal
cortex and occipital cortex
were preserved.

Brain autopsy:
Frontotemporal lobar
degeneration and
amyotrophic lateral sclerosis
with TOP-43
immunoreactive inclusions
(FTLD-TDP), Type B

Brain MRI: Mild frontal
atrophy, mostly right sided,
as well as anterior temporal,
dorsoparietal, and anterior
insular atrophy bilaterally.
Amyloid PET

(AV45): Negative

Brain MRI: Severe frontal,
anterior temporal, and
insular atrophy, most
pronounced on the right.
The hippocampal
formations were also
diminished in volume.
Brain autopsy: N/A

47-49

55-57

51-53

57-59

o
&

Age at onset
of first signs

and

symptoms

73-75

76-78

61-63

41-43

56-58

52-64

64-66

49-51

Diagnosis

First symptoms:
Change in personality,
behavior.

Symptoms during
ilness: Iritability, social
withdrawal, episodic
memory deficits, word
finding difficulties.

40-43,3-4

First symptoms:
Change in personality,
behavior (burglary,
alcohol abuse).
Symptoms during
ilness: Semantic
memory deficts,
deficits in judgment,
and problem-solving.

First symptoms:
Change in personality,
behavior (burglary, drug
abuse).

Symptoms during
ilness: Apathy,
disinhibition,
obsessive-compulsive
behavior, mental
tigidity, decreased
speech output.

35-42,7

First symptoms:
Change in personality,
behavior (disinhibition,
drug abuse).
Symptoms during
illness: Deficits in
judgment and
problem-solving, word
finding difficultes,
attention, apathy,
disinhibition, iritabilty.
First symptom:
Emotional lability,
change in personality
(depressed mood,
initability, anxiety).
Symptoms during
ilness: word
pronunciation difficultes.

51-62,2

35,1

Age at Main neurocognitive
changes (including
changes in social

cognition)

74-76
dysfunction (word

pronunciation difficulties).
Symptoms during ilness:
Decreased speech output,

swallowing difficultes.

83-85
dysfunction (word

pronunciation difficulties)
Symptoms during ilness:
Worsening word finding

difficulties, effortful
speech output.

61-63
dysfunction (anomia)

Symptoms during ilness:
Planning, organizing and

multitasking difficulties,
emotional labilty.

60-62

withdrawal, loss of
empathy).

Symptoms during ilness:

Compulsive behaviors,

disinhibition, impulsivity.

59-61
personality, behavior
(restless, compulsive,

speech stereotypy, ritualistic

behaviors).

Symptoms during ilness:

Depressive symptoms,
initabilty,

disinhibition, hyperorality.
First symptoms: Change in

58-60
personality, behavior

(apathy, loss of empathy)
Symptoms during ilness:

Disinhibition, impaired
judgment, delusions,
compulsive behaviors,

muscle twitching, balance

dficulties, dysphagia.

72-74

withdrawal).

Symptoms during ilness:

Impaired judgement,

change in eating habits,
apathy, loss of empathy,
bilateral arm action tremor,

generalized seizures

53-55
personality, behavior
(apathy).

Symptoms during ilness:

Impaired judgement,
disinhibition, change in
eating habits, loss of
empathy, planning and
organizing difficulties

53-55, unknown

First symptoms: Language

First symptoms: Language

First symptoms: Language

First symptoms: Change in
personality, behavior (social

First symptoms: Change in

First symptoms: Change in
personality, behavior (social

First symptoms: Change in

The participant became
divorced and unemployed
concurrently to onset of
cognitive decline. The
participant subsecuently
became homeless. For
years, his/her symptoms
were attributed to other
causes rather than to a
neurodegenerative disease.
When his/her parents took
himvher back into their
house, the disease had
progressed to the extent the
participant could no longer
live independently.

The participant became:
homeless shortly after
becorming symptomatic.
He/she remained homeless
until arrested for burglary
and was admitted to a
mental health faciity, where
he/she received a diagnosis
of adutt-onset
schizophrenia. At the
hospital, he/she was
observed looking through
trash bins, taking food and
cigarettes from other
residents, removing his/her
clothes and going to other
resident’s beds, and
wandering aimlessly.

The participant struggled to
take care of his/herself due
to cognitive deciine. The
participant lived with
different people who took
her/him into their homes.
until he/she lost his/her job
and became homeless.
While homeless, he/she was
incarcerated after
committing several minor
misdemeanors associated
with fixed and obsessive
ideas about a specific
singer. In prison, he/she was
diagnosed with
schizophrenia and was
released to a group home
where he/she exhibited
disruptive behaviors that led
1o his/her being discharged
tolive with his/her daughter.
The participant became:
homeless after spending all
his/er savings with his/her
new partner. He/she ended
up living with his/her
brother, who described
himvher as exhibiting new
obsessive-compulsive
behaviors and overeating
He/she also stole his
prescription medications.
She became homeless after
divorcing her husband.
While homeless, she had
“an awakening” experience,
which she described as a
period of “total peace and
an absence of fear.” She
experienced difficulty
controling her emotions
since this experience.

Pertinent narratives
obtained from research
visit summaries

Despite the participants
progressive language
difficulties, he/she remained
very active in his/her church
and began volunteering at a
women's homeless shelter.

The participant became:
involved in feeding the
homeless once a week
through his/her church.
He/she began volunteering
for a project that helped
dogs for the blind by doing
everything that other people
did not want to do.
Whereas in the past the
participant was not
seemingly bothered by
homelessness, during
his/her ilness he/she was
‘seen to be moved to tears
when he/she saw a
homeless person on the
street.

The participant had a strict
schedule that included
collecting food for the
homeless once a week.

Despite not being wealthy,
the participant donated
considerable amounts of
money to homeless people
in the streets. He/she quit
smoking and started going
Up to strangers trying to
convince them not to smoke

The participant became very
talkative with strangers and
homeless people.

When the participant
learned that his/her
caregiver and her son were
homeless, he invited them
to come live at his/her
partner's house without
consulting with his/her
partner.

The participant developed a
new tendency to tip large
amounts of money to
homeless people or street
performers.

nfPPA, non-fluent variant of primary progressive aphasia; EOAD, Early onset Alzheimer’s disease; svPPA, Semantic variant of primary progressive aphasia; bvFTD, behavioral variant of
frontotemporal dementia; MRI, Magnetic Resonance Image; 18 F-FDG PET CT, (18)F-fluorodeoxyglucose molecular imaging with positron emission tomography.
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