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Abstract

People experiencing homelessness (PEH) experience elevated rates of premature mortality and health condi-
tions typically observed in housed individuals 15-20 years older, a phenomenon termed accelerated aging
(AA). To investigate which groups of adult PEH are at risk of AA. Guided by the behavioral model for
vulnerable populations, we assessed how factors, including physical health, healthcare access, environmental
stressors, mental health, and substance use, cluster to create distinct profiles indicative of AA among PEH.
Cross-sectional survey data were collected across 11 New Mexico counties (December 2023—March 2024)
encompassing both urban and rural areas. A total of 505 people completed the survey and were included in
this analysis. Eligibility was defined by the Homeless Emergency Assistance and Rapid Transitions to Hous-
ing Act. Latent class analysis (LCA) was conducted using 14 binary indicators spanning six domains: physical
conditions, healthcare access, substance use disorders, life events, environmental stressors, and mental health,
to identify distinct AA profiles. We examined associations between class membership and homelessness epi-
sode length via descriptive statistics, t tests, chi-square tests, and ANOVA. A 4-class solution provided optimal
fit (BIC=7353.16): 1) Healthcare-engaged, low medical complexity (13.7%); (2) Low medical complexity,
moderate environmental stress (27.9%); (3) Psychosocial burden with multiple adversities (39.4%); and (4)
High medical complexity and healthcare engagement (19.0%). Three classes (1, 3, and 4) comprised 70.5%
of the sample and were designated accelerated-aging (AA) phenotypes. Homelessness episode length varied
significantly by latent class (ANOVA p=0.023) but not by binary AA status (Mann—Whitney U p=0.15). AA
represents premature development of age-related conditions and functional decline. The heterogeneous profiles
underscore the need for tailored interventions addressing medical needs as well as structural barriers, trauma,
and healthcare navigation. Age-based eligibility criteria for geriatric services may miss younger PEHs experi-
encing premature aging, particularly those with justice involvement or chronic unsheltered homelessness.
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Introduction

In January 2025, approximately 745,652 people experienced homelessness on a single night in the United States
(US), a 3.4% decrease from the record high recorded in 2024'. Nearly one in five (143, 910, individuals) people
experiencing homelessness (PEH) are aged 55 or older, and 6% (44,739) were over 64!, This substantial and
growing population of older adults experiencing homelessness has been a public health concern for decades”.
Although 2025 marked the first single-year decline in overall homelessness in nearly a decade, the longer-term
trend has been one of marked growth — homelessness rose by more than 24% between 2007 and 2024 with dis-
proportionate increases among older adults®.

Older PEH patients exhibit disproportionately more age-related chronic health conditions, including hyperten-
sion, cardiovascular disease, diabetes, bone and joint diseases, respiratory illness, skin diseases, frailty, visual
impairment, and functional decline, than both younger PEH patients and age-matched housed individuals® !¢,
Infectious diseases, including HIV and tuberculosis, are also more prevalent!’. These conditions are exacerbated
by limited opportunities for sanitary bathing and toileting, inadequate care and nutrition, and an increased risk of
assault and victimization'®!%1,

Accelerated aging refers to the premature onset of age-related multimorbidity, geriatric syndromes, and
functional decline—conditions typically observed in housed adults 15-20 years older—together with elevated
premature mortality’ *. A leading explanatory framework is “weathering,” whereby chronic activation of physi-
ological stress-response systems under cumulative social and environmental adversity increases allostatic load
and hastens biological decline®®. In people experiencing homelessness, this process is compounded by housing
instability, victimization, food insecurity, inadequate sanitation, and disrupted healthcare, and it is increasingly
recognized as a distinct clinical and public-health phenomenon'®2°2* We distinguish two levels of the construct:
biological aging, indexed by biomarkers such as epigenetic clocks and allostatic-load measures, and the func-
tional/phenotypic aging that those processes produce—the observable burden of chronic disease, healthcare need,
trauma, and stress. Because our survey did not include biomarkers, this study characterizes accelerated aging at
the phenotypic level, identifying how these observable manifestations cluster within individuals to form distinct
aging profiles.

Emerging evidence suggests that housing instability operates as a cumulative stressor, with compounding
life effects®>%¢. Individuals experiencing childhood homelessness may enter adulthood with already elevated
biological aging markers®’. Repeated cycles of homelessness may be more detrimental than single continuous
episodes, as each transition disrupts healthcare continuity, medication access, social support, and daily routines.
The weathering effects of housing instability and unsheltered status may interact with other forms of cumulative
disadvantage, including racial discrimination, poverty, food insecurity, and environmental exposure, to acceler-
ate aging processes through chronic activation of stress response systems>*". The average mortality age among
PEHs is between 50 and 65 years of age, making homelessness itself an independent risk factor for mortality>'.

Despite the growing recognition of accelerated aging among PEHs, detailed examinations of heterogeneous
patterns and manifestations remain limited, particularly outside of major coastal cities. Because our survey cap-
tured health, social, and behavioral manifestations of aging rather than biological markers, accelerated aging is
necessarily an unobserved construct in these data: it cannot be measured directly, only inferred from the pattern
of its observable indicators. Latent class analysis (LCA), is a measurement model defined by these properties and
thus is well suited for examining how multiple factors combine to create distinct accelerated aging pathways™?.
LCA treats the construct as unobserved, accepts categorial indicators directly, represents it as qualitative distinct
types rather than continuous dimensions, and returns a graded posterior probability of membership rather than
a fixed assignment. Thus, the LCA allows us to infer accelerated aging from the pattern of its observed indica-
tors, and conceptualize this as arising from the clustering of chronic morbidity, functional and healthcare need,
trauma, and cumulative environmental stress rather than from any single condition. And finally, we utilized Gel-
berg—Andersen’s behavioral model for vulnerable populations® to guide indicator selection across six domains:
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physical health conditions, healthcare access, substance use disorder, traumatic life events, environmental stress-
ors, and mental health.

This study examines accelerated aging among PEHs across New Mexico, with the goals of 1) characterizing
demographic profiles, health status, and healthcare access patterns across age groups; 2) identifying latent classes
of accelerated aging phenotypes; and 3) examining the relationships between class membership and homeless-
ness episode length. By identifying distinct vulnerability profiles and temporal patterns, this work can inform the
development of tailored interventions and age-inclusive policies that address the heterogeneous needs of people
experiencing both homelessness and premature aging—a rapidly growing population that current service systems
are poorly equipped to serve.

Methods
Study design

The PICKUP (Providing Inclusive and Comprehensive Care for Unhoused Populations) project’* implemented a
cross-sectional survey among people experiencing homelessness (PEH) in 11 counties in New Mexico, encom-
passing both urban and rural areas. The study was supported by an academic—community—civic partnership bring-
ing together the UNM HSC, community-based health service organizations, and the New Mexico Department of
Health. Data collection occurred between December 2023 and March 2024.

Participants

Individuals aged 18+years who experienced homelessness as defined by the HEARTH Act were eligible: those
lacking a fixed, regular, and adequate nighttime residence; those at imminent risk of losing housing within
14 days; or those fleeing domestic violence, dating violence, or stalking®. The participants were required to
speak either English or Spanish and demonstrate the capacity to participate in the survey questionnaire. A brief
screener was administered to potential participants to ensure eligibility.

Measures

The survey was developed from the California Statewide Study of People Experiencing Homelessness instru-
ment*® modified with partner input to reflect local service contexts and maintain 30—45 min administration time.
The domains surveyed included demographics, housing trajectory, healthcare access and utilization, health insur-
ance status, ability to obtain needed healthcare and medications, physical and mental health, substance use,
economic factors, use of social services, violence and trauma exposure, criminal justice involvement, and food
security.

Data collection

Trained personnel from partnering organizations and UNM HSC administered both the screener survey and the
anonymous survey via REDCap on tablets with internet hot spots provided as needed. Recruitment methods
across sites included real-time recruitment and interviewing (approaching people directly on the street, in shel-
ters, or outreach centers), and flyers and sign-up sheets for scheduled survey days or planned events (e.g., health
or job fairs). Surveys conducted by personnel from organizations serving unsheltered people were conducted in
participant-convenient locations, including shelters, parks, agency sites, coffee shops, parking lots, street corners,
churches, and community centers. The survey typically requires 30—45 min to administer. Some surveys were
conducted in encampments by research assistants and trained medical students. All participants were provided
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with $40 gift cards; many sites also offered additional resources such as clean clothes, food, and hygiene products
as part of standard services.

Statistical analyses

Descriptive analyses

Frequencies, percentages, medians, and interquartile ranges (IQRs) characterized the sample. Chi-square tests
and Kruskal-Wallis tests were used to compare groups across age, geographic location, and living situation.

Latent class analysis

Latent class analysis (LCA) is a person-centered, model-based method that identifies unobserved subgroups
(classes) from patterns of observed categorical indicators and assigns each individual to the class for which they
have the highest posterior probability of membership’~. Unlike variable-centered approaches that estimate the
independent effect of each risk factor, LCA characterizes how multiple risks co-occur within individuals. It is
therefore well suited to accelerated aging, which we conceptualize as arising from the clustering of chronic mor-
bidity, functional and healthcare need, trauma, and cumulative environmental stress rather than from any single
condition. Accordingly, we selected 14 binary indicators as observable proxies for the domains through which
accelerated aging manifests and accumulates; we did not measure biological-aging biomarkers, and the resulting
classes represent phenotypic profiles of accelerated-aging risk. Models were estimated with the poLCA package
(Version 1.6.0.1) in R (Version 4.4.2), and descriptive analyses were conducted in SAS 9.4 (SAS Institute, Cary,
NC). Guided by the Gelberg—Andersen Behavioral Model for Vulnerable Populations, we selected 14 binary
(high risk versus lower risk) indicators (Table 1) from the survey corresponding to predisposing, enabling, and
need predictors: 1) health care access; 2) physical health conditions; 3) mental health; 4) substance use disorder;
5) traumatic life events; and 6) stressors and environmental pressures. Unconditional LCA models (2 to 6 classes)
were estimated via maximum likelihood with 30 random starts and 20,000 iterations. The model selection criteria
included the Bayesian information criterion (BIC; lower=better fit), relative entropy (>0.60=adequate separa-
tion), average posterior probability (AvePP;>0.70=clear classification), and theoretical interpretability. The par-
ticipants were assigned to their most likely class on the basis of the maximum posterior probability.

Table 1 Survey items used Domain # of Indicators Conceptual role
for LCA analysis. indicators
#1. Healthcare 4 Primary care provider; regular place  Enabling factors reflecting
access for care; health insurance; recent structural access to preven-
unmet healthcare needs tive care
#2. Physical health 3 Chronic conditions; clinical/physical ~ Direct markers of age-related
conditions treatment receipt; medical device use  morbidity
#3. Mental health 1 Mental health symptoms/conditions ~ Need factor
in the 6 months before homelessness
#4. Substance use 1 History of SUD treatment Need factor and indicator of
disorder system engagement
#5. Traumatic life 2 Lifetime incarceration; recent Predisposing and need factors
events violence linked to chronic stress
#6. Stressors and 3 Unsheltered sleeping; employment Structural vulnerabilities
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Accelerated aging designation and associations with homelessness episode length

We designated a latent class as an accelerated-aging phenotype a priori when it exhibited elevated burden in one
or more aging-relevant domains—chronic morbidity, functional and healthcare need, or cumulative psychosocial
and environmental stress—at a median age substantially below the 65-year threshold conventionally used for
geriatric-service eligibility. The remaining class, characterized by uniformly low burden and the youngest median
age, served as the non—accelerated-aging reference. To summarize risk at the individual level, we derived a con-
tinuous accelerated-aging probability for each participant as the summed posterior probability of membership
in the accelerated-aging classes, and we defined a binary accelerated-aging indicator using a threshold of 0.60.
The continuous, class-based characterization is primary; the binary indicator is a secondary summary used only
where a single grouping was analytically necessary (i.e., the episode-length comparisons below), and we note
that dichotomization necessarily collapses meaningful between-class variation. We examined the relationships
between latent class membership and current homelessness episode length via the following: 1) Mann—Whitney
U tests comparing median episode length between binary AA groups; 2) one-way ANOVA assessing differences
across episode length categories (0-3, 4-6, 7-12, 13-24, and>24 months) with post hoc Tukey HSD tests; and
3) locally weighted scatterplot smoothing (LOESS) regression (span=0.75) visualizing nonlinear relationships
between continuous episode length and probabilistic AA scores’’. Statistical significance was set at p<0.05.
Analyses were conducted via SAS 9.4 (SAS Institute, Cary, NC), the R packages poLCA and ggplot2.

Ethics

The UNM HSC Human Research Protections Program Institutional Review Board approved this study with a
waiver of written informed consent. The participants received an information sheet with all the required consent
elements and provided verbal consent. Personnel and volunteers from each participating community agency
received training in the ethical conduct of human research via Harvard Catalyst modules®®. All research was per-
formed in accordance with relevant guidelines/regulations and in accordance with the Declaration of Helsinki.
The consent process emphasized voluntary participation, the right to withdraw, and confidentiality. Surveys were
conducted in private spaces whenever possible via trauma-sensitive approaches. Staff were trained to respond
with empathy and appropriate referrals for healthcare, mental health services, substance use treatment, housing
assistance, and other social services.

Results
Sociodemographic characteristics

Of the 602 people screened, 578 (96%) were eligible, 548 (94.8%) consented to participate, 525 (95.8%) were
administered surveys, and 505 (92.1%) had complete data for analyses and are used in these analyses (20 incom-
plete surveys were excluded). The median age was 43 years (IQR: 34-54), with 33.1% in the older age group
(>45 years). Table 2 shows the prevalence of selected demographic, socioeconomic and health related factors
overall and by age grouped by tertile. The sample was predominantly male (65.3%), racially/ethnically diverse
(33.9% Hispanic, 24.8% AI/AN, 21.4% White, 14.3% multiracial), and New Mexico-born (56.0%). About one-
third (30.5%) had some post-secondary education. Most (72.3%) had been homeless for>6 months, and 39.6%
reported prior episodes. While 73.7% reported health insurance, only 42.4% had a regular healthcare source.
Those in the middle age group (35-44 years) had the widest gap between health insurance coverage and having
a place for regular healthcare (75.3% and 35.2%, respectively; p<0.001).
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Latent class identification

The BIC reached its minimum at the 4-class solution (BIC=7353.2, Table 3) with excellent classification quality
(entropy=0.87, AvePP=0.924), and only 0.8% of the cases showed ambiguous classification (near-tie probabili-
ties across multiple classes). Four distinct profiles emerged (Table 4, Supplemental Fig. 1). In Class 1, high health
care engagement with low medical complexity (13.7%, n=69; median age 47 years [IQR: 39, 54]) was associated
with chronic physical conditions (domain probability=0.256) with high health care access (0.808), near univer-
sal primary care connections and moderately high mental health (0.565) and environmental stress probabilities
(0.681). In Class 2, low medical complexity and moderate environmental stress (27.9%, n=141; median age
36 years [IQR: 31, 46]) were associated with moderate environmental stressors (0.640) but minimal healthcare
access (0.217), physical conditions (0.105), mental health burden (0.171), and trauma exposure (0.233). Class 3:
Psychosocial burden with multiple adversities (39.4%, n=199; median age 43 [IQR: 34, 54]), the largest class,
presented with the highest environmental stress (0.797), substantial mental health burden (0.644), and elevated
trauma exposure (0.577), including incarceration and violence, with moderate healthcare engagement (0.370)
and minimal substance use treatment (0.045). In Class 4, high medical complexity and healthcare engagement
(19.0%, n=96; median age 52 [IQR: 40, 60]) was associated with the highest chronic condition probability
(0.802), high healthcare access (0.794), and modest substance use treatment engagement (0.156).

Applying the a priori rule (Methods 2.5.3), Classes 1, 3, and 4 were designated accelerated-aging phenotypes
and Class 2 served as the non—accelerated-aging reference; together the three accelerated-aging classes comprised
70.5% (n=356) of the sample. Class 4 (high medical complexity) met the criterion through chronic-disease bur-
den; Class 3 (psychosocial burden with multiple adversities) through cumulative trauma, mental-health, and envi-
ronmental stress; and Class 1 through sustained functional and healthcare need despite a lower chronic-disease
load—each at a median age (52, 43, and 47 years, respectively) well below 65. Class 2, the youngest (median
36 years) and lowest in burden across all domains, most closely approximated age-typical health. The classes dif-
fered significantly by age (Kruskal-Wallis p<0.001), with Class 4 being the oldest (median: 52 years) and Class
2 the youngest (median: 36 years). Classes 1 and 3, both accelerated aging groups had intermediate median ages
(47 and 43 years) yet exhibited substantial health complexity, trauma exposure, and healthcare challenges. Post
hoc comparisons (Wilcoxon with Bonferroni correction) revealed 4 significant paired differences in median age:
Class 1 vs Class 2 (47 vs. 36 years); Class 2 vs Class 3 (36 vs. 43 years); Class 2 vs Class 4 (36 vs. 52 years); and
Class 3 vs Class 4 (43 vs. 52 years).

Accelerated aging and homelessness episode length

The median homelessness episode length was 18 months (IQR: 6, 44) overall. According to binary AA status,
the AA group reported a median of 20 months (IQR: 6, 48) versus 16 months (IQR: 4, 38) for the non-AA group
(Mann—Whitney U test: W=24,397, p=0.15). Prevalence of AA by episode length categorized by months (0-3,
4-6, 7-12, 13-24, and>24 months is shown in Supplemental Table S1. Episode length varied significantly by
latent class (ANOVA: F(3, 501)=3.22, p=0.023), although the effect size was small (n?>=0.0225), and post hoc
tests revealed no significant pairwise differences. Class 3 had the longest median episodes (24 months, IQR: 10,
57), followed by Class 1 (16 months, IQR: 4, 37), Class 2 (14 months, IQR: 3, 38), and Class 4 (12 months, IQR:
5, 40). LOESS-smoothed curves (Fig. 1) revealed clear separation between the AA and non-AA groups through-
out all episode durations, suggesting that AA risk is established at or before episode onset rather than accumu-
lating progressively over time. The results were similar when the patients were stratified by first and recurring
homeless episodes (Supplemental Figure S1).
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Table 3 Latent class analysis fit statistics.

Classes (k) Log-Likelihood AIC BIC*

2 -3623.8 7305.7 7428.2
3 -3543.5 7175.0 7360.9
4 -3493.0 7103.9 7353.2
5 -3467.8 7083.5 7396.1
6 -3452.7 7083.4 7459.4

AIC indicated Akaike Information Criteria; BIC, Bayesian Information Criteria;

*Lower BIC indicates better fit. The 4-class model minimizes BIC while maintaining interpretability.

Table 4 Average Conditional  Domain Class 1: Class 2: Class 3: Class 4:

Probabilities* by Domain Healthcare ~ Low medical Multiple High

and Latent Class. engaged complexity adversities medical

complexity

Access to healthcare 0.808 0.217 0.370 0.794

*Values represent average condi-  Traumatic/Adverse Life Events (e.g., 0.464 0.233 0.577 0.427

tional probabilities across items incarceration, violence)

within each domain (range: 0-1).  Mental Health 0.565 0.171 0.644 0.479

Higher values indicate greater Chronic physical conditions 0.256 0.105 0.332 0.802

probability of endorsing risk
indicators in that domain given
class membership.

Substance use disorder treatment 0.000 0.000 0.045 0.156
Stress & environmental pressure 0.681 0.640 0.797 0.639

AA Probability vs Episode Length

LOESS smoothed relationship with 95% confidence bands (log scale, excludes zeros)
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Fig. 1 Temporal Stability of Accelerated Aging Probability Across Homelessness Episode Duration shown with LOESS-
smoothed curves*. LOESS-smoothed curves display probabilistic AA scores as a function of current episode length (log
scale), stratified by binary AA classification status (red=AA; green=non-AA). Horizontal dashed line indicates the AA clas-
sification threshold (0.60). Individual data points (jittered for visibility) show the bimodal distribution of AA probabilities.
Episodes with 0 months duration (n=29) were excluded from visualization.
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Discussion

This study identified four distinct latent classes among PEHs in New Mexico, three of which (70.5%) exhibited
accelerated aging, with significant heterogeneity in physical health, healthcare access, mental health, substance
use, trauma exposure, and environmental stressors. Critically, while episode length varied significantly across
latent classes, accelerated aging probability remained within groups across episode durations, suggesting that
vulnerability profiles are mostly established at or before homelessness onset rather than accumulating progres-
sively with time spent homeless.

Pathways leading to accelerated aging

Class 4 (High Medical Complexity and Healthcare Engagement) represents traditional accelerated aging: high
chronic disease burden with sustained healthcare engagement (0.794). These individuals (median age 52 years)
present with geriatric health profiles with successful care connections, likely reflecting their condition severity
and navigation ability. Interventions, such as addiction medicine and medication management, should main-
tain and optimize existing healthcare connections while addressing gaps. Housing should prioritize accessibility,
healthcare proximity, and onsite nursing support through permanent supportive housing models®”.

Class 3 (psychosocial burden with multiple adversities), the largest class, exemplifies the "weathering" path-
way-®. The highest level of environmental stress (0.797), substantial mental health burden (0.644), and ele-
vated trauma, including incarceration (0.577), embody cumulative psychosocial stressors that impact biological
aging. Low healthcare engagement (0.370) and minimal substance use treatment (0.045) reveal profound sys-
tem disconnection despite moderate insurance coverage, reflecting barriers beyond coverage: transportation,
documentation requirements, stigma, trauma responses and competing survival needs***. Interventions must
be trauma-informed, recognizing that institutional violence experiences create barriers to engagement**. Peer
support specialists with lived experience can bridge people in this class to formal services. Street medicine and
criminal justice diversion programs interrupting homelessness—jail cycling offer critical opportunities to inter-
cede for those who are outside the traditional healthcare system**>*". For this group, housing stability may
necessitate health improvement, supporting "housing first" approaches without sobriety or treatment compliance
requirements*.

Class 1 (high healthcare engagement with low medical complexity) presents a paradox: sustained healthcare
utilization despite relatively few chronic conditions. This may reflect the fact that individuals are maintaining
prior care relationships or can manage functional limitations not captured by our chronic disease indicators. Mod-
erate mental health (0.565) and environmental stress (0.681) suggest situational crises, indicating intervention
windows before the trajectory decreases. Priorities include maintaining care continuity through housing transi-
tions, medical respite connections, addressing emerging functional limitations, and intensive rapid rehousing to
minimize homelessness duration.

Class 2 (low medical complexity, moderate environmental stress) approximates stably housed individuals
experiencing temporary economic/situational housing disruption. Minimal healthcare access despite moderate
environmental stress may reflect good baseline health or early-stage instability not yet disrupting care. This
group may benefit from one-time financial assistance preventing shelter entry, short-term rental assistance with
case management, employment services, and minimal health care intervention maintenance rather than restoring
health*®*’, Early intervention before environmental stressors are translated into chronic conditions is critical.

Age distribution differences confirmed that health profiles represent development of premature age-related
conditions rather than normative aging. Classes 1 and 3 (median ages 47 and 43 years) exhibited substantial health
complexity despite being younger than Class 4 (52 years), supporting accelerated aging. The young median age
of Class 2 patients (36 years) may partially explain the lower burden, although minimal healthcare engagement
despite stress could point to either good health or unmet care barriers.
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Temporal patterns and implications

LOESS smoothing revealed marked early differentiation and subsequent stability (Fig. 1). AA individuals main-
tained consistently high probabilities (=0.95) across all episode durations, whereas non-AA individuals main-
tained low probabilities with modest increases (from 0.15 to 0.25), showing clear separation throughout with
minimal convergence. LOESS-smoothed curves showed clear separation between the accelerated-aging and
non—accelerated-aging groups across all episode durations, with little convergence over time (Fig. 1). Because
these data are cross-sectional, they cannot establish temporal ordering; however, the pattern is consistent with
health vulnerabilities that predate or coincide with the onset of homelessness rather than accumulating progres-
sively with time spent homeless, aligning with research documenting that pathways into homelessness involve
preexisting conditions, disability, prior trauma, and cumulative socioeconomic disadvantage®®>2. This interpreta-
tion is provisional and would require longitudinal data to confirm.

Identifying and addressing upstream vulnerabilities can contribute to identifying and addressing premature
aging conditions. Among those with prior homelessness episodes (39.6%), the current episode length likely sub-
stantially underestimates the cumulative lifetime exposure. The contrast between temporal stability within groups
and episode length differences across classes suggests that vulnerability profiles present distinct trajectories
where health and housing share common upstream determinants. In Class 3’s trauma and incarceration pathways,
criminal justice involvement simultaneously drives health decline and housing instability>***. Class 4 medical
complexity may reflect disability-related barriers to employment and housing, which precipitate homelessness.

Policy implications

In this sample, 70.5% of participants were classified with accelerated-aging phenotypes despite median ages well
below 65, illustrating how age-based eligibility thresholds for geriatric services may not align with functional
need in this population. Although our non-probabilistic sample precludes population-level estimates, the find-
ing suggests that phenotypic or needs-based screening at service entry—assessing chronic disease, functional
limitation, mental health, trauma, healthcare engagement, substance use, and violence or incarceration expo-
sure—could help identify individuals who may benefit from comprehensive geriatric assessment, intensive case
management, and tailored intervention regardless of chronological age. We offer these as considerations for ser-
vice design rather than definitive policy prescriptions.

Comparison with existing literature

Our findings confirm the high prevalence of chronic conditions, mental health challenges, trauma, and healthcare
barriers® '°. The accelerated aging prevalence (67.8%) aligns with estimates showing that middle-aged homeless
adults exhibit health profiles comparable to those of housed individuals 10-20 years older’'>. The insurance-
access disconnect (73.7% coverage, 42.4% regular care) echoes Medicaid expansion challenges*'*>. However,
we make novel contributions: latent class analysis identified person-centered profiles representing distinct path-
ways rather than variable-centered individual risk factors; diverse urban—rural New Mexico settings extend evi-
dence beyond coastal cities; and LOESS temporal analysis revealed that accelerated aging risk is established at
episode onset rather than accumulating progressively, critically informing intervention timing.

Strengths and limitations
The strengths of this study include its sample size and geographic diversity, an academic-community-civic part-
nership that contributes to cultural appropriateness™, person-centered LCA with excellent classification quality,

and strong AI/AN (24.8%) and Hispanic (33.9%) representation. Several limitations warrant emphasis. First,
accelerated aging was operationalized through self-reported health and social indicators rather than biomarkers of
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biological aging (e.g., epigenetic or allostatic-load measures); our classes therefore represent phenotypic proxies
for accelerated aging rather than direct measurements of it. Second, participants were recruited through a non-
probabilistic convenience sample across partnering sites, and the descriptive statistics characterize the analytic
sample only—they are unweighted, are subject to sampling error and potential selection bias, and should not be
generalized as population prevalences for people experiencing homelessness in New Mexico. The cross-sectional
design precludes causal inference’’, and current-episode-only measurement may have resulted in underestima-
tion of cumulative exposure.

Future directions

Priorities include longitudinal studies tracking health trajectories with biomarkers identifying critical interven-
tion periods; validated measures of cumulative lifetime exposure capturing literal homelessness, institutional set-
tings, and marginal housing; intervention trials testing whether targeting services to specific vulnerability profiles
improves outcomes; mechanistic studies examining how exposures such as incarceration accelerate aging; mixed
methods and participatory research engaging people with lived experience; and structural research examining
why individuals with serious conditions become homeless rather than receiving disability support, and how
criminalization policies contribute to health healthcare disconnection. Addressing accelerated aging ultimately
requires addressing the structural conditions that create and sustain homelessness.

Conclusion

Accelerated aging among PEHs in New Mexico manifests through multiple distinct pathways. While medical
complexity characterizes one phenotype, most follow pathways of cumulative psychosocial trauma and systemic
barriers. Accelerated aging risk is largely established at homelessness onset, emphasizing upstream prevention
and early intervention. Age-based eligibility criteria systematically exclude younger adults experiencing pre-
mature aging. Effective responses require differentiated intervention strategies tailored to specific vulnerability
profiles. The profound heterogeneity documented underscores that multiple pathways require multiple targeted
responses.

Supplementary Information The online version contains supplementary material available at https://doi.org/10.1038/
s41598-026-73446-2.
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