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Opening Proposition: The Provenance of Women Requires Safeguarding

"The hand is not just a tool of labour. It is a brain-regulating, meaning-making organ. The voice is
not just a means of communication. It is a direct intervention on the vagus nerve. The practices
women have used for thousands of years to regulate their bodies are not cultural supplements to
health. They are the health."”

— Thomas, P. (2026). CWA Working Paper WP-004.

This paper proposes a hypothesis that is simultaneously physiological, demographic, and civilisational: that
the structural conditions of women's lives — the hormonal autonomic cycling of the menstrual system, the
weight-bearing and neurological demands of pregnancy and childbirth, the chronic allostatic load of
unremunerated care work, and the complete absence of institutional infrastructure to recognise or support any
of it — have created a system so far out of balance that it is now producing measurable signals of systemic
failure across every indicator we track.

The physics is straightforward. Ecological research has established that extinction thresholds — critical values
at which populations become vulnerable to collapse — typically occur between 30% and 50% of habitat loss
in a landscape (Fahrig, Biodiversity Thresholds, 2018). The signal that precedes collapse is called critical
slowing down: the system loses its capacity to recover from perturbation, fluctuations increase, and eventually
the tipping point is crossed. Research published in Nature on population tipping points found that stressed
populations show measurable early warning signals before they reach a point beyond which they do not
remain viable (Drake and Griffen, Nature, 2010).

Women perform 76% of the world's unpaid labour. Not 30%. Not 50%. Seventy-six percent — and have done
so continuously, without infrastructure, recognition, or institutional protection, for the entirety of recorded
history. The early warning signals are now visible across every demographic instrument we have.
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Australia's fertility rate hit a record low of 1.51 babies per woman in 2023, putting Australia far below the 2.1
replacement rate needed to sustain its population without migration. A demographer at the Australian National
University described this as 'a human catastrophe.' Key reasons include high living costs, unaffordable
housing, and increased uncertainty about the future. (ABS 2024; Newsweek, 2025)

Global fertility has dropped from 4.8 births per woman in 1970 to just 2.2 in 2024, with projections suggesting
it could fall to 1.8 by 2100. The mean age of childbearing has risen from 26.7 years in 1994 to 31.3 years in
2024. (UN World Population Prospects 2024; Fifth Quadrant Analysis)

Women are not delaying motherhood because they do not want children. They are delaying because the
conditions under which they would have them have become physiologically unsustainable.

Women initiate approximately two-thirds of all divorces in heterosexual marriages — a figure that rises to nine
in ten among college-educated women. Women are leaving marriage because they are working full-time,
often as primary earners, while still carrying the full weight of home, children, and emotional labour. (Multiple
studies; Supported Wife Society, 2025; PMC, 2011)

They are not leaving because they do not want partnership. They are leaving because the current structure of
partnership does not support their survival. This is a physiological exit, not a philosophical one. The body is
telling the truth that policy has refused to hear.

The Living Planet Index documents a 73% decline in the average size of monitored wildlife populations over
50 years — a figure ecologists describe as approaching systems-level collapse. (IUCN Red List; Living Planet
Report, 2024)

Women are not a wildlife population. But the same physics applies. In thermodynamics, in ecology, in
electrical systems: when 76% of a load is carried by one element of the system without compensating
infrastructure, without recovery mechanisms, without redistribution — the system does not remain in
equilibrium indefinitely. It approaches a tipping point. It exhibits critical slowing down. And if the conditions do
not change, it does not recover. It collapses.

The evidence is the fertility rate. The evidence is the divorce rate. The evidence is the allostatic load data —
women carrying higher physiological stress load than men from age 17 onward, a 33% increased risk of
illness in caregivers, a 64% increased cancer risk in the highest-load cohort, and Takotsubo syndrome —
broken-heart syndrome — in which 83% of cases are women and 90% are postmenopausal. The heart breaks
because the load was never measured, never protected against, and never stopped.

This paper makes one central argument: that the cultural, economic, and policy conditions women currently
inhabit are not compatible with female homeostasis — the physiological state of dynamic balance that the
nervous system is designed to maintain and that the body requires to remain healthy, engaged, and
generative. A woman who cannot achieve homeostasis cannot participate fully in her economy, her
community, her relationships, or her polity. She cannot sustain a marriage. She increasingly chooses not to
have children. She exits systems that demand more than they return.

If the world wants peace — between nations, between genders, between generations — it must first support
women to achieve homeostasis. Homeostasis is not a luxury. It is the precondition for everything else. And the
evidence reviewed in this paper establishes precisely what produces it: the practices of women's hands,
women's voices, and women's cultural transmission — the work that has been classified as intangible,
unmeasured, and institutionally unprotected for as long as institutions have existed.

"This is the provenance that requires safeguarding. Not only the provenance of objects. The
provenance of women themselves."

— Thomas, P. (2026). CWA Working Paper WP-004.
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1. The Cortical Foundation: The Hand Built the Brain

The human brain allocates its processing capacity in proportion to functional importance, not physical size.
The cortical map — published by Penfield and Boldrey in their landmark 1937 paper and confirmed by
functional MRI in Oxford Brain Communications (Zeharia et al., 2020) — shows an allocation that is the
physical record of how the brain was built:

46.3% 28.9% 9.1%

Primary somatosensory cortex — Oral motor cortex — lips, tongue, voice Lower limbs — where almost all
hands and upper limbs — the single largest contiguous zone exercise medicine focuses

Together, hands and voice account for 75.2% of the brain's primary somatosensory allocation. The legs — the
foundation of virtually every exercise and rehabilitation program ever designed — receive 9.1%. This inversion
is not a medical curiosity. It is the evolutionary record of how the human brain became what it is.

A 2025 evolutionary biology paper established that across primates, longer and more dexterous thumbs
strongly correlate with larger brains — particularly the neocortex governing planning, cognition, sensation, and
action. The neural machinery controlling fine motor movement became increasingly integrated with cortical
brain regions during human evolution. (Baker, Barton and Venditti, Nature, 2025)

"The hand is the visible part of the brain."
— Frank R. Wilson, The Hand: How Its Use Shapes the Brain, Language, and Human Culture (1998)

The hand did not follow the brain. The hand helped build it. Across millions of years of skilled tool use, food
preparation, craft, textile work, and construction, the somatosensory cortex devoted nearly half its capacity to
the upper limbs. The oral motor cortex — activated by singing, chanting, storytelling, and spoken language —
received the single largest allocation of any contiguous zone. These are not coincidences of anatomy. They
are the evolutionary record of what the human brain was built to do.

CWA Working Paper WP-001 (Thomas, 2026) established the Manual Cortical Load Hypothesis: that modern
sedentary, screen-dominant life systematically removes the skilled manual and vocal load for which 75% of
the somatosensory cortex was designed, with measurable cognitive, physiological, and psychological
consequences. This paper extends that argument specifically to women's physiology — establishing that the
removal of cortical load compounds an autonomic challenge that is, in women, already structurally significant
before any additional environmental burden is added.

2. The Physiological Reality: What Women's Bodies Are Already Carrying

The argument that follows is not about women being defined by or limited by their biology. It is the opposite. It
is about the fact that women are performing extraordinary physiological work — from puberty through
menopause and beyond — that is entirely unmeasured, entirely unprotected, and entirely invisible to the
policy frameworks designed to support them. To ignore this physiology is not neutral. It is the mechanism by
which the 76% load has been sustained without institutional response.

2.1 The Baseline: A System Already in Motion

Before a woman carries a single domestic or care responsibility, her autonomic nervous system is already
operating a complex, hormonally driven dynamic. The menstrual cycle produces measurable, phase-
dependent shifts in Heart Rate Variability — the accepted biomarker for autonomic nervous system regulation
— across every phase, driven by fluctuating estrogen and progesterone. Sympathetic activity is elevated
during the luteal phase. Parasympathetic tone is dominant during the follicular phase. This is not a mood
variation. It is a measurable change in the body's fundamental regulatory system.

The menstrual cycle affects the autonomic nervous system, cognition, and emotional valence in all biological
women, with HRV demonstrating shifts in autonomic balance across the cycle. (PMC, 2025, Autonomic Nervous
System, Cognition, and Emotional Valence During the Menstrual Cycle)
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Changes in vagally-mediated HRV across the menstrual cycle are associated with progesterone levels.
Clinicians using HRV for assessment should account for within-person fluctuations in naturally-cycling
females. (PMC, 2020, Menstrual Cycle Changes in Vagally-Mediated HRV)

Menopausal status is associated with reduced HRV — a marker of cardiovascular risk. Low estradiol status is
associated with increased cardiovascular risk. (PMC, 2022, HRV as a Function of Menopausal Status, Menstrual
Cycle Phase, and Estradiol)

This is the baseline. The care burden does not arrive into a neutral system. It arrives into one that is already
managing complex hormonal autonomic modulation — every month, from puberty to menopause, without
pause and without institutional acknowledgement.

2.2 Pregnancy, Birth, and Breastfeeding: The Compounding Load

Pregnancy adds 11.3 to 15.9 kilograms of weight-bearing physical load. It produces spinal curvature changes
that research confirms have not returned to pre-pregnancy levels four months postpartum. Hormonal
fluctuations in estrogen, progesterone, and relaxin produce joint laxity and ligamentous instability that
predispose up to 56% of pregnant women to chronic low back pain and pelvic girdle dysfunction — with long-
term risks including degenerative disc disease (PMC, 2025, Neuromusculoskeletal Disorders in Pregnancy).

Labour is a documented autonomic event. Stress during birth increases sympathetic dominance —
measurable through reduced HRV — and suppresses the oxytocin shift that ensures fetal oxygen supply and
supports labour progression. (Frontiers in Endocrinology, 2021, Oxytocin and Stress During Childbirth)

Childbirth-related post-traumatic stress disorder — which 14.2% of women meet full diagnostic criteria for at
six weeks postpartum, rising to one in five following caesarean section — produces altered autonomic
responses at rest, reduced HRV, grey matter atrophy, and impaired functional connectivity in the brain's
threat-processing systems. (American Journal of Obstetrics and Gynecology, 2024)

Breastfeeding-induced oxytocin release provides powerful anti-stress effects — decreasing cortisol and
sympathetic activity, increasing parasympathetic function via the vagal nerve. But this protective mechanism
is reduced by stress and suppressed by emergency caesarean section. (PLOS One, 2020, Maternal Plasma
Levels of Oxytocin During Breastfeeding)

A woman who has experienced traumatic birth enters lactation with a suppressed protective oxytocin system,
an elevated sympathetic nervous system, and a spine that has not returned to structural baseline. She is not
recovering. She is compounding — immediately, simultaneously, on top of everything her body is already
carrying. She resumes, on average, 7 hours and 29 minutes of daily unpaid physical labour (ABS Time Use
Survey, 2024). Not sequentially. Simultaneously.

2.3 The Cumulative Consequence: What Chronic Load Produces

Allostatic load is the cumulative physiological cost of chronic stress, measured through biomarkers across
cardiovascular, metabolic, neuroendocrine, and immune systems. It is the instrument used to monitor and
protect military personnel, pilots, and aviation crews — whose institutional protections exist precisely because
sustained physiological load without recovery produces measurable, serious, and compounding harm.

Women carry higher allostatic load than men from age 17 onward. Unpaid domestic and care work contributes
to sustained stress levels beyond what paid employment alone produces. (ScienceDirect, Allostatic Load and
Women's Unpaid Work)

Caregivers were 33% more likely to develop iliness or disability in a subsequent six-year period. Dual
caregivers — those caring both inside and outside the home — showed the highest allostatic load of all
groups, persisting after adjustment for gender, education, income, and lifestyle factors. (UK Understanding
Society Cohort Study)

Women in the Study of Women's Health Across the Nation (SWAN) cohort of 3,015 women with the highest
allostatic load had a 64% increased risk of overall cancer, independent of demographics, healthy behaviours,
and socioeconomic factors. (SWAN Longitudinal Cohort Study)

The most clinically stark expression is Takotsubo syndrome — stress cardiomyopathy, broken-heart
syndrome — in which acute emotional or physical stress causes heart muscle dysfunction mimicking a heart
attack.

Approximately 90% of Takotsubo patients are postmenopausal women. (Pelliccia et al., Circulation, 2017)

A 2025 analysis of nearly 200,000 adults found women comprised 83% of Takotsubo cases. (Journal of the
American Heart Association, 2025)

Thomas, P. (2026) Women's Physiology, Cultural Practice, and the Neuroscience of Peace. Policy Paper. Creative Women's Association.
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Reduced estrogen at menopause removes its cardioprotective effect on vascular tone and sympathetic stress
response — leaving women whose lifetime care burden has already elevated sympathetic activation without
their primary biological protection. (Waqar et al., 2022, Cardioprotective Role of Estrogen in Takotsubo
Cardiomyopathy)

The heart breaks because the load was never measured, never protected against, and never stopped. That is
not metaphor. It is documented cardiac physiology with a measurable demographic distribution. It is the
downstream consequence of a social arrangement that has classified women's most physically demanding
work as intangible, unpaid, and invisible.

3. The Regulation Mechanism: What Restores Homeostasis

The same cortical map that establishes the physiological cost of chronic load also points to the mechanism of
restoration. The practices that activate the hands and voice — craft, weaving, music, singing, oral tradition,
community making — are not hobbies. They are the primary mechanism through which 75% of the brain's
somatosensory allocation is loaded and through which the vagus nerve is activated. The neuroscience now
has precise language for what women have always known instinctively.

3.1 The Hand as Autonomic Regulator

Women under chronic care burden reach for fabric, fibre, clay, and making. This is not psychological comfort-
seeking. It is the biological intelligence of a nervous system that knows, through millions of years of
evolutionary architecture, that loading the hand loads the brain and settles the body. The evidence confirms
what the behaviour has always demonstrated.

45 minutes of art-making produced measurable cortisol reduction in adults across all age groups and
experience levels. (Kaimal et al., 2016, Reduction of Cortisol Levels Following Art Making)

Hand-based creative activity produces measurable changes in Heart Rate Variability. (Haiblum-Itskovitch et al.,
2018, Emotional Response and HRV Changes Following Art-Making)

Group crafting produces physiological synchrony measurable in electrocardiograph and
electroencephalograph data — shared autonomic state regulation in group handcraft settings. (Orui et al., 2024)

These are not therapeutic benefits in a supplemental sense. They are the direct neurophysiological
consequence of activating the cortical zone that 46.3% of the brain was built to serve. When that zone is
loaded — through skilled, purposeful hand-based activity — the autonomic system responds. The stress load
decreases. The HRV improves. The body moves toward homeostasis.

3.2 The Voice, the Vagus Nerve, and Social Engagement

The oral motor cortex — 28.9% of the primary somatosensory cortex, the single largest contiguous zone — is
not only a communication system. It is a direct access point to the autonomic nervous system through the
vagus nerve — the tenth cranial nerve and the primary component of the parasympathetic nervous system,
extending from the brainstem through the neck, chest, and abdomen, innervating the heart, lungs, and
digestive tract.

Vocal cord vibration during singing directly stimulates the vagus nerve through its branches in the larynx,
producing a measurable parasympathetic response. Extended exhalation during singing enhances vagal tone
by increasing Heart Rate Variability. Group singing increases oxytocin levels and vagal nerve activation. (Yuen
et al., 2019; Porges, 2007)

Sustained vocal practices including OM chanting and humming demonstrate measurable increases in HRV
and promotion of autonomic balance. (Inbaraj et al., 2022, Latha and Lakshmi, 2022)

Approximately 75% of all parasympathetic nerve fibres are vagal fibres. High vagal tone means the body
recovers quickly from stress. Low vagal tone is linked to chronic stress, anxiety, depression, and
inflammation. (Breit et al., 2018)

The Polyvagal Theory (Porges, 1994, 2007) established that the brainstem nuclei regulating the myelinated
vagus — which slows the heart, inhibits fight-or-flight, and dampens the stress axis — became integrated
through evolution with the nuclei that regulate the muscles of the face, voice, and social expression. The voice
is not separate from the autonomic nervous system. It is a direct access point to it.

The social engagement system — operating through face, voice, and language — is the most recently
evolved autonomic circuit and the first deployed under threat. Women in chronic care burden, without
institutional recognition or recovery protocols, are operating under exactly the conditions that exhaust the
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social engagement circuit and sustain chronic sympathetic activation. The practices that restore them —
singing, chanting, oral tradition, group vocal practice, handcraft — are the same practices that policy has
classified as supplemental, unfunded, and structurally at risk.

This is why CWA's programs — the Gathering Circle, the Cultural Excellence Program, the Heritage Skills
Registry — are not cultural supplements to health. They are the neurophysiological regulation mechanism. In
women carrying the physiological cost of Australia's $650 billion unpaid economy, they are a clinical
intervention that has never been classified as one.

4. The Policy Argument: Infrastructure for Women's Homeostasis

The Women, Peace and Security agenda — established through United Nations Security Council Resolution
1325 (2000) — recognises that sustainable peace requires the full participation of women in all aspects of
political, social, and economic life. This paper argues for an extension of that framework to the physiological
level.

A woman whose autonomic nervous system is in chronic sympathetic activation — fight or flight, elevated
cortisol, reduced Heart Rate Variability, elevated inflammatory markers — is not available for peace. Not in
her household. Not in her community. Not in her economy. Not in the polity. Chronic physiological
dysregulation is not a personal health problem. It is a social, economic, and security problem with measurable
population-level consequences: declining fertility, increasing marital breakdown, reduced workforce
participation, increased health system demand, and intergenerational transmission of autonomic dysregulation
to children.

Homeostasis is the physiological state in which the body's systems are in dynamic balance — hormones
cycling appropriately, heart rate variable and responsive, inflammation managed, immune system functional. It
is the state the vagus nerve is designed to maintain. It is the state that skilled hand-based practice and vocal
activity are documented to support. And it is the state that five decades of equality policy in Australia have
failed to protect in the population performing 76% of its unpaid labour.

The infrastructure required to support women's homeostasis is not complex. It is not unprecedented. It
requires: measurement — the Domestic and Care Load Index, the Invisible Labour Value Index, the Cultural
Work Index — to make the load visible and quantifiable. It requires recognition — the Heritage Skills Registry,
the Cultural Practitioner Register, the Cultural Work Practitioner Classification — to name and value the
practitioners who transmit the regulatory practices. And it requires legislation — the Australian Cultural Work
and Provenance Act — to give that recognition statutory force.

The argument that building this infrastructure is too costly has been made for 56 years. The argument that the
system is sustainable without it has now been empirically refuted by the fertility rate, the divorce data, the
allostatic load research, and the Takotsubo statistics. The system is not sustainable. The signals of critical
slowing down are visible. The tipping point is not theoretical. It is approaching.

If the world wants peace — between nations, between genders, between generations — it must first support
women to achieve homeostasis. Not as a wellbeing initiative. As a security imperative. The provenance of
women — their physiological integrity, their cultural practices, their knowledge transmission, their right to
regulated nervous systems — is what requires safeguarding. Everything else follows from that.

5. Research Gaps and Proposed Validation

No published research programme has yet unified the evidence reviewed in this paper into a single testable
framework connecting female autonomic physiology, hand-brain cortical allocation, cultural practice, the
tipping point demographics, and the Women, Peace and Security agenda. The following gaps represent
significant research opportunities.

The working-age adult period (approximately 18—65 years) is the largest unexamined gap in the literature
connecting manual cultural activity, autonomic regulation, and women's health outcomes. No longitudinal
study has tracked cultural practice participation, Domestic and Care Load scores, Heart Rate Variability, and
health outcomes across the adult female working lifespan — the period in which 76% of unpaid labour is
performed and in which the allostatic load accumulates.

A cross-sector allostatic load validation study — applying the same physiological monitoring frameworks used
for military personnel, pilots, and intensive care workers to women performing high-load unpaid care and
cultural work — is proposed by CWA as an Australian Research Council Linkage, Medical Research Future
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Fund, or National Health and Medical Research Council priority. Heart Rate Variability is the proposed primary
biomarker. CWA's Domestic and Care Load Index is the proposed load measurement instrument.

CWA formally invites academic and institutional collaboration. Interested researchers, clinicians, and policy
bodies are invited to contact CWA through creativewomensassociation.org.
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