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What is the importance of understanding Allostatic Load, Mechanistic
Bioenergetics, the Exposome from Prenatally and Across the Lifespan with
regard to Neurodevelopmental and Psychiatric Disorders, and the Need for
Personalized Medicine in People who are Justice-Involved or Homeless?

Understanding Allostatic Load, Exposome, and Personalized Psychiatry

Understanding allostatic load, mechanistic bioenergetics, and the exposome matters because they connect life-
course adversity to neurodevelopmental and psychiatric disorders through measurable biological pathways, and
they help explain why justice-involved or homeless people often face especially high, heterogeneous risk that
standard one-size-fits-all care is poorly suited to address (Guidi et al., 2020; Santamaria-Garcia et al., 2024;
Koklesova et al., 2022). The key facets are cumulative stress burden, mitochondrial and metabolic mechanisms, and
why these support personalized medicine for highly exposed populations (Finlay et al., 2022; Bobba-Alves et al.,
2022; Shiels et al., 2021).

Importance of Allostatic Load

Evidence
Strength Claim
Allostatic load is a multi-system measure of cumulative chronic stress that is associated with
poorer physical and mental health across adult and pediatric populations (Guidi et al., 2020;
Strong -
Lucente & Guidi, 2023).
In youth, higher exposomic burden predicts higher allostatic load, and allostatic load mediates
part of the path from exposomic and polygenic risk to psychopathology (Hoffman et al., 2024).
Strong
Social adversity linked to poverty, discrimination, ethnicity, and chronic stress is associated with
Vo higher allostatic load, making the construct especially relevant for structurally vulnerable
oderate

groups (Lucente & Guidi, 2023; Hoffman et al., 2024; Rubin, 2015).

FIGURE 1 Evidence strength for allostatic load relevance

Prenatal and Lifespan Exposures

Allostatic load is important partly because timing matters. Developmental reviews argue that stress biology in
childhood and adolescence is multi-systemic, sensitive to critical periods, and capable of producing long-lasting
effects on brain and body development (Lucente & Guidi, 2023; Doan, 2021).

Prenatal evidence supports this life-course view. Maternal allostatic load during pregnancy was prospectively
associated with 24% higher citrate synthase, 15% higher mtDNA copy number, and 16-25% higher respiratory-
chain activities in child leukocytes, suggesting fetal programming of mitochondrial biology (Le et al., 2022). Mouse
work on intergenerational trauma similarly found prenatal stress-related social and depressive-like deficits linked to
brain mitochondrial dysfunction and long-lasting metabolic and epigenetic alterations (Alhassen et al., 2021).
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* Exposome science captures chemical, physical, dietary, and sociodemographic exposures across the lifespan,
including in utero life (Anesti et al., 2023).

* Early-life metal exposure perturbs TCA-cycle and amino-acid metabolism, linking environmental toxicants to
oxidative stress and neurodevelopmental impairment (Anesti et al., 2023).

* The mental-disorders exposome literature remains underused and methodologically incomplete, so better
integrated lifespan studies are still needed (Gutiérrez-Ortiz et al., 2025).

Mechanistic Bioenergetics

Mitochondria are central because they appear to be a cellular bridge between psychosocial stress and psychiatric
or neurodevelopmental outcomes. Reviews describe mitochondria as integrators of stress signals that recalibrate
under chronic stress, contributing to oxidative stress, inflammation, mtDNA damage, and apoptosis (Picard &
McEwen, 2018; Morella et al., 2022; Daniels et al., 2020).

The energetic model of allostatic load proposes that chronic stress imposes extra energetic demand; when this
demand competes with growth, maintenance, and repair, maladaptive wear-and-tear emerges across biological
scales (Bobba-Alves et al., 2022). This matters for brain disorders because the brain has high mitochondrial reserve
needs, so even subtle metabolic disruption can impair cognition, emotion regulation, and social behavior (Morella
et al., 2022).

* Infant evidence supports mitochondrial dysfunction as a mediator linking prenatal and postnatal stress to
neurodevelopmental outcomes (Zhao et al., 2022).

* Psychiatric disorders often include cardiovascular, metabolic, and immune comorbidities, consistent with
allostatic load as a systemic framework rather than a brain-only model (Finlay et al., 2022).

* Quantitative mitochondrial metrics such as MHI/BHI are being developed for predictive and preventive
personalized medicine (Koklesova et al., 2022).

Personalized Medicine for Justice-Involved or Homeless People

The supplied papers do not directly study justice-involved or homeless populations, so the case for these groups is
indirect but strong. Across the literature, allostatic load rises with poverty, discrimination, adversity, and
neighborhood disadvantage, and the exposome explicitly includes social disparities, psychosocial stress, pollution,
infection, and other cumulative environmental demands (Lucente & Guidi, 2023; Santamaria-Garcia et al., 2024).

That makes personalized medicine important because people with homelessness or justice involvement are likely
to differ widely in trauma history, toxic exposures, inflammatory burden, metabolic status, and resilience
factors, which a single diagnosis cannot capture. Reviews recommend integrating biomarkers with clinimetric and
psychosocial criteria, and using individualized profiles to guide preventive or tailored interventions rather than
reactive care alone (Guidi et al., 2020; Fava et al., 2019; Koklesova et al., 2022).

In short, understanding allostatic load, bioenergetics, and the prenatal-to-lifespan exposome is important
because it offers a mechanistic, developmental, and socially informed framework for neurodevelopmental and
psychiatric disorders, and it supports more personalized care for justice-involved or homeless people whose
exposures and biological responses are unlikely to be uniform.

These search results were found and analyzed using Consensus, an Al-powered search engine for research. Try it at
https://consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires

copyright holders’ consent.
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