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Abstract

Healthcare fragmentation costs the US healthcare system $30+ billion annually through
duplicate testing, medication errors, and treatment delays. When patients move between
providers, electronic health records (EHRs) remain siloed: Emergency departments lack
allergy information, specialists repeat imaging studies, and medication reconciliation
fails—resulting in 250,000+ preventable deaths annually from medical errors in the US
alone.

This paper demonstrates that healthcare interoperability is fundamentally a governance
problem requiring patient-controlled identity with deterministic access validation, tamper-
evident clinical provenance, and privacy-preserving verification that survives provider
bankruptcy, technology migrations, and jurisdictional boundaries.

We present the Recursive Stage-Based ldentifier System (RSBIS)—a constitutional trust
infrastructure addressing these requirements. RSBIS enables patient-centric
interoperability through: (i) universal patient identity Deeds binding clinical records to
cryptographic commitments; (ii) tamper-evident clinical Journals recording encounters,
prescriptions, imaging, and lab results with hash-chain integrity; (iii) privacy-preserving
access control through bounded Vault Logic predicates (patient authorizes specific
providers for specific purposes); (iv) continuity bundles enabling offline clinical verification
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by emergency providers without platform access; (v) cross-border portability supporting
medical tourism and refugee healthcare.

We include normative governance specimens demonstrating deterministic acceptance of
legitimate clinical access (emergency override, specialist referral with patient consent,
research with de-identification) and deterministic rejection of privacy violations
(unauthorized access attempts, scope violations, consent expiration). A complete end-to-
end walkthrough traces patient from primary care through emergency treatment across
state lines with full clinical continuity and privacy enforcement.

The contribution establishes that healthcare governance requires measurement validity
(clinical accuracy) and claim validity (who accessed what, when, under which
authorization). RSBIS provides cryptographic claim verification—enabling courts to prove
unauthorized access decades later, patients to control their data portably, and providers to
operate across borders with tamper-evident audit trails.

RSBIS further demonstrates that healthcare interoperability shares constitutional
infrastructure with fifteen other trillion-dollar problems, evidencing that clinical
governance requires the same properties as supply chain custody, research integrity, and
environmental accountability: deterministic validation under explicit policy with
permanent, recomputable evidence.

1. Introduction: The $30+ Billion Healthcare Fragmentation Crisis
1.1 Scale of Healthcare Interoperability Failure
US healthcare system costs:

e Total healthcare spending: $4.5 trillion (2022)

« Interoperability failure costs: Estimates commonly cited at $30+ billion
annually (HIMSS)

e Preventable medical errors: Estimates range from 100,000-250,000+
deaths/year (Johns Hopkins/BMJ studies; methodology contested)
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e Duplicate testing waste: $8-12 billion annually

¢ Medication errors from incomplete histories: 7,000+ deaths annually
The fragmentation crisis:
Patient moves between providers > records don't follow:

¢ Emergency department: No allergy history > anaphylaxis from penicillin

e New specialist: No previous imaging - duplicate CT scan (radiation exposure + $3K

cost)
¢ Pharmacy: No drug interaction check > prescribes contraindicated medication

¢ Post-hospitalization: Primary care physician unaware of hospital treatment >
conflicting care plan

Current EHR landscape:
e 700+ certified EHR vendors in US
¢ Epic, Cerner, Meditech dominate hospitals (~60% market share)
e Thousands of independent practice EHRs
¢ No universal patient identifier
e No universally verifiable, patient-portable cryptographic record integrity
¢ No offline-recomputable clinical provenance across providers
1.2 Current Interoperability Failures
HL7 FHIR (Fast Healthcare Interoperability Resources):
Approach: Standard API for EHR data exchange
Limitations:

o Operational dependency: Requires live systems, vendor cooperation
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No patient identity: Matching patients across systems error-prone (name/DOB
collisions)

No tamper-evident provenance: Clinical data mutable by privileged users
No offline access: Emergency providers without network connectivity cannot verify

Privacy gaps: Access logs mutable; cannot prove unauthorized access years later

Health Information Exchanges (HIEs):

Approach: Regional databases aggregating records from multiple providers

Limitations:

Geographic fragmentation: California HIE # Texas HIE; patient moves - records
lost

Vendor lock-in: HIE software proprietary; bankruptcy > data lost
No patient control: Patients cannot selectively authorize access

Trust-based access: Logs claim "Dr. X accessed at time Y" but logs mutable

HIPAA Regulations:

Law: Protected Health Information (PHI) requires patient consent for disclosure

Enforcement reality:

Violation detection: Depends on audit logs that violators can alter

Retrospective investigation: Years later, cannot prove unauthorized access (logs
deleted, systems decommissioned)

No mathematical proof: Courts rely on witness testimony, not cryptographic
evidence

1.3 The Adversary Model

Healthcare privacy violations are rational, sophisticated, and difficult to detect:
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Economic incentives:
e Medical identity theft: Sell patient data for insurance fraud ($13B annually)
o Blackmail: Sensitive diagnoses (HIV, addiction, psychiatric) valuable for extortion
e Corporate espionage: Pharmaceutical companies seek clinical trial data

¢ Employment discrimination: Employers illegally access health records to avoid
hiring chronically ill

Attack sophistication:

o Insider threats: Privileged users (doctors, nurses, IT staff) with legitimate access
abuse authority

o Delayed detection: Violations discovered years later when damage already done
e Log manipulation: Administrators delete access logs before violation discovered

e Multi-jurisdiction exploitation: Access patient records across state lines where
enforcement weak

Constitutional governance must assume adversarial actors with legitimate credentials who
abuse authority—not merely enforce access policies, but create tamper-evident
evidence enabling retrospective prosecution.

1.4 What Healthcare Governance Requires
Distinction: Measurement validity vs. Claim validity

RSBIS addresses claim validity (who accessed what clinical data, when, under which
authorization), not measurement validity (whether diagnosis accurate, lab result correct).
Healthcare systems measure; constitutional governance verifies governance claims.

Core requirements:

RSBIS patient identity is not a government-issued national patient identifier:

Page 5 of 28




ROOT ZO VAULT

Congress has prohibited federal funding for a universal patient identifier since 1999 due to

privacy concerns. RSBIS does not propose circumventing this prohibition. Instead:

Holder-controlled identity: Patient (holder) issues their own Deed; no central
authority assigns identifiers

Voluntary adoption: Patients choose whether to create RSBIS identity; no mandate

Local mapping flexibility: Hospital MRNs, insurance IDs, state registries map to
patient Deeds via local policy (not constitutional requirement)

Privacy by design: Mathematical identity enables verification without centralized
tracking database

RSBIS provides constitutional governance infrastructure; jurisdictions retain sovereignty

over identity policy. A patient's Root Zero Deed functions as portable mathematical identity

that hospitals and insurers can verify—but hospitals continue using their own MRN

systems internally, mapping to Deeds when interoperability needed.

This architecture avoids the "national ID" concern while solving interoperability: patients

control their identity, providers verify authorization deterministically.

Healthcare governance requirements:

1.

Universal patient identity - Mathematical identity surviving provider changes,
insurance switches, name changes, international migration

Tamper-evident clinical provenance - Every encounter, prescription, test recorded
in append-only log; alterations mathematically detectable

Patient-controlled access authorization — Cryptographic consent; patient grants
specific providers specific access for specific purposes

Treatment relationship requirement - HIPAA-compliant access control requiring
established clinical relationship

Treatment relationship validation:
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Most clinical data access requires treatment relationship proof—not merely role-based
authorization (RBAC) but evidence of clinical necessity:

o Referral token: Referring provider cryptographically signs referral authorizing
specialist access

e Encounter CVID: Active treatment encounter exists (emergency admission,
scheduled appointment)

« Facility assignhment: Provider assigned to patient's care team at hospital

e Coverage authorization: Insurance pre-authorization exists for specialist
consultation

Without treatment relationship proof, even authorized providers (licensed physicians with
proper credentials) cannot access clinical data. This prevents "curiosity access" by
hospital staff with legitimate credentials but no clinical need.

Example: Cardiologist at same hospital as patient's oncologist cannot access oncology
records without: (a) patient consent, (b) referral from oncologist, or (c) active treatment
relationship for cardiac care necessitating oncology history review.

5. Emergency override with accountability — Life-threatening situations bypass
consent but create permanent audit trail

6. Cross-provider portability — Clinical records travel with patient across hospitals,
states, countries without vendor cooperation

7. Offline emergency access - First responders verify critical information (allergies,
medications) without network connectivity

Offline emergency bundle specification:
Emergency continuity bundles contain minimal, time-scoped data only:

o Critical safety information: Allergies (with severity), active medications (with
dosages), chronic conditions requiring immediate consideration (diabetes, heart
disease, bleeding disorders), blood type
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o Exclusions: Complete clinical notes, historical test results, provider
correspondence, psychotherapy notes, substance abuse records

e Metadata pointers: Last discharge summary hash (CVID reference, not content) for
hospital follow-up if network available

e Time-to-live: Emergency bundles valid 30-90 days (configurable); expired bundles
require network refresh

¢ Revocation: Patient can revoke emergency bundle immediately (e.g., if allergy
status changes, medication stopped)

This prevents the misunderstanding that "offline bundle" means "entire medical chart on
USB drive." Emergency providers get life-critical information; comprehensive records
require network access with full authorization.

1.6 HIPAA Minimum Necessary Standard as Constitutional Predicate

Healthcare governance must enforce HIPAA's minimum necessary standard: access
limited to the minimum PHI needed to accomplish intended purpose. RSBIS implements
this as first-class Vault Logic predicate:

Purpose-coded access scopes:
o CRITICAL_SAFETY: Allergies, active meds, chronic conditions only (emergency use)

e CONDITION_SPECIFIC: Data relevant to treating condition (cardiologist accesses
cardiovascular records, not psychiatric notes)

e BILLING_ONLY: CPT codes, insurance claims, payment records (administrative use)
o RESEARCH_DEIDENTIFIED: Aggregate statistics without individual identifiers

e FULL_RECORD: Complete clinical history (primary care, patient-authorized
research)

Validation logic:

IF accessor_role = specialist AND access_purpose = treat_condition
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THEN access_scope = condition_specific_only

(cardiologist treating heart disease > cardiovascular data YES, psychiatric data NO)

IF accessor_role = billing_admin AND access_purpose = claims_processing
THEN access_scope = billing_only
(billing staff > CPT codes YES, clinical notes NO)

Patient policy can enforce stricter minimum-necessary than HIPAA baseline: Even
when HIPAA permits broader access, patient Vault Logic can require narrower scope (e.g.,
"psychiatrist can access psychiatric notes only, not general medical history").

Least privilege by default: Access scope must be the narrowest satisfying stated purpose.
Providers requesting broader access than purpose requires must provide justification
(recorded in Journal for audit).

This transforms HIPAA's principle into deterministic, recomputable governance—not
subjective "reasonable judgment" but mathematical predicate evaluation.

7. Privacy-preserving audit — Prove unauthorized access years later without exposing
PHI to courts/investigators

8. Cryptographic agility — Medical records remain verifiable across post-quantum
transitions (30-year retention requirements)

1.5 Privacy-Preserving Audit Architecture

Healthcare governance requires proving access violations without exposing Protected
Health Information (PHI) during investigations. RSBIS implements a two-layer audit
artifact model:

Layer 1: Shareable Governance Proof (Non-Content Metadata)

Shareable with courts, investigators, and compliance officers under minimum-necessary
standards:

Page 9 of 28




ROOT ZERO VAULT

¢ Access event hash commitments (who accessed, when, under which policy)
¢« Role proofs (licensed emergency physician, authorized specialist, etc.)

¢ Reason codes (annual_physical, emergency_override, specialist_referral)

e Policy identifiers (which Vault Logic predicates evaluated)

e Opaque record pointers (CVID references to clinical data, not contents)

e Validation outcomes (ACCEPT, REJECT with reason codes)

Note: Layer 1 contains no clinical content, but may still be sensitive metadata (e.g.,
oncology access implies cancer risk). It is therefore disclosed under minimum-necessary
rules and can be further minimized (e.g., record-class pointers instead of record-type
labels) depending on jurisdiction and patient policy. Layer 1 is "non-content governance
proof," not necessarily public information.

Layer 2: Sealed Clinical Payload (PHI)

Referenced by CVID commitments but encrypted; disclosure requires patient consent or
court order:

e Actual clinical note contents

e Labresults, imaging studies, diagnostic details
¢ Medication lists with dosages

¢ Physician observations

Default Journal entries contain only Layer 1. Investigators prove "Admin Jones accessed
patient record without authorization on date X" using governance proofs. Clinical details
remain sealed unless patient authorizes disclosure or court orders specific revelation.

Selective disclosure protocol: If court requires seeing actual clinical data accessed,
patient (or legal guardian) provides decryption key for specific CVIDs. Governance proof
verified first (access was unauthorized); clinical content disclosed second (only if legally
required).
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This architecture prevents the critique that "transparency leaks medical metadata"—
governance facts are transparent; clinical facts remain private under patient control.

2. Healthcare Law and Privacy Framework
2.1 HIPAA: Privacy Rules Without Cryptographic Enforcement
Health Insurance Portability and Accountability Act (1996):
What HIPAA mandates:
¢ Patient consent required for PHI disclosure
¢ Minimum necessary standard (only disclose what's needed)
¢ Audit logs of access required
¢ Patientright to access own records

What HIPAA does NOT provide:

Mathematical proof of consent

Tamper-evident audit logs

Offline verification capability

Patient control over granular access (all-or-nothing authorization)

Enforcement gap: HIPAA violations prosecutable but evidence depends on logs that
violators control.

2.2 21st Century Cures Act: Interoperability Mandate Without Infrastructure
21st Century Cures Act (2016), Final Rule (2020):
Mandates:

¢ Information blocking prohibited (providers must share data electronically)

e APIsrequired for patient access
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e USCDI (US Core Data for Interoperability) standards
What Cures Act does NOT provide:
o Universal patient identifier (blocked by Congress since 1999)
e Cryptographic record integrity
e Cross-state portability infrastructure
e Privacy-preserving access control

Result: Providers comply with APIs but interoperability remains broken (patient matching
failures, vendor lock-in, no tamper-evident provenance).

2.3 TEFCA (Trusted Exchange Framework and Common Agreement)
Goal: National framework for HIE data exchange
Status: Voluntary; slow adoption
Limitations:
o Still depends on operational trust
¢ No universal patient ID
¢ No cryptographic provenance
2.4 What Constitutional Governance Provides

RSBIS does not replace HIPAA, determine clinical validity, or conduct medical practice.
Instead:

Verifiable consent: Patient authorization cryptographically signed; consent cannot be
forged or disputed

Tamper-evident access logs: Every clinical data access recorded in hash-chained
Journal; unauthorized access provable years later

Patient sovereignty: Holder (patient) controls access policy; providers validate
authorization deterministically
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Cross-border portability: Constitutional governance works globally without bilateral
healthcare treaties

Offline emergency verification: Critical clinical data in continuity bundles; emergency
providers recompute authorization without network

3. End-to-End Healthcare Interoperability Walkthrough

3.1 Scenario: Patient with Chronic Condition Across Multiple Providers and Emergency
Care

Patient: Sarah Martinez, 45, Type 1 diabetes, severe penicillin allergy

Primary care: Dr. Chen (California)

Specialists: Endocrinologist Dr. Patel (California), Cardiologist Dr. Kim (Nevada)
Event: Emergency while traveling (Arizona)

3.2 Phase 1: Patient Identity Deed Issuance
Patient Deed creation:
yaml
deed_request:
holder: Sarah_Martinez_Patient
type: Universal_Patient_ldentity
jurisdiction_primary: United_States
clinical_identity:
date_of_birth: 1979-03-15
biological_sex: Female
blood_type: A_positive

critical_safety_information:
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allergies: [Penicillin_severe_anaphylaxis, Shellfish_mild]
chronic_conditions: [Type_1_Diabetes_since_1985]
medications: [Insulin_Humalog, Metformin, Lisinopril]
Access policy:
yaml
access_policy:
primary_care_provider:
provider: Dr_Chen_Internal_Medicine_CA
access_level: FULL (all clinical data)

authorization_duration: ongoing_until_revoked

specialists:
- provider: Dr_Patel_Endocrinology_CA
access_level: CONDITION_SPECIFIC (diabetes, lab results)
authorization: patient_signed_2023_01_15
- provider: Dr_Kim_Cardiology_NV
access_level: CONDITION_SPECIFIC (cardiovascular, imaging)

authorization: patient_signed_2024_06_20

emergency_override:
enabled: true

access_level: CRITICAL_SAFETY (allergies, medications, chronic_conditions)
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requires_documentation: emergency_medical_judgment

creates_audit_trail: PERMANENT

research_authorization:
enabled: false (patient has not consented to research use)
Patient Deed issued: RootZero0589_Sarah_Martinez_Universal_Patient

Legal effect: Sarah has mathematical patient identity. Access policy cryptographically
committed. Unauthorized access becomes mathematically provable.

3.3 Phase 2: Primary Care Encounter (Authorized Access)
Dr. Chen accesses Sarah's records for annual physical:
Access request:
yaml
clinical_access:
accessor: Dr_Chen_Internal_Medicine
accessor_deed: RootZero0234_Dr_Chen_Provider
patient_deed: RootZero0589_Sarah_Martinez
access_reason: Annual_Physical_Exam
access_scope: FULL_RECORD
timestamp: 2025-01-10T09:00:00Z
Vault Logic validation:
Predicate: Is Dr. Chen authorized for full access?

e Dr.Chenin authorized_providers list? YES (primary care) v
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e Access level (FULL) within granted scope? YES v

e Authorization active (not revoked)? YES v

Result: ACCEPT

Journal entry:

yaml

journal_entry:
patient_deed: RootZero0589
event_type: CLINICAL_ACCESS
accessor: Dr_Chen
access_scope: FULL_RECORD
reason: Annual_Physical
validation: ACCEPT
timestamp: 2025-01-10T09:00:00Z
entry_hash: blake3:access_chen_4f2e...

Clinical documentation created:

yaml

clinical_note:
encounter_date: 2025-01-10

provider: Dr_Chen

diagnosis_codes: [E10_Type_1_Diabetes, Z00.00_Annual_Exam)]

medications_prescribed: [Insulin_Humalog_refill, Metformin_refill]

lab_orders: [HbA1c, Lipid_Panel]
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note_cvid: cvid:blake3:annual_exam_note_8d3a...

Legal effect: Dr. Chen's access authorized and recorded. Years later, Sarah can prove Dr.
Chen accessed legitimately.

3.4 Phase 3: Specialist Referral (Granular Authorization)
Dr. Chen refers Sarah to cardiologist for chest pain evaluation:
Referral authorization:
yaml
referral:
from_provider: Dr_Chen
to_provider: Dr_Kim_Cardiology_NV
patient: Sarah_Martinez
access_granted: CONDITION_SPECIFIC (cardiovascular_only)
duration: 12_months
reason: Chest_pain_evaluation
Patient consent signature:
yaml
patient_consent:
patient: Sarah_Martinez
deed: RootZero0589
authorizes: Dr_Kim_Cardiology access to cardiovascular records
signature: sig:ed25519:Sarah:7a3f...

timestamp: 2024-06-20T14:00:00Z
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Access policy update (added to Journal):
yaml
journal_entry:
patient_deed: RootZero0589
event_type: ACCESS_AUTHORIZATION_GRANTED
new_provider: Dr_Kim_Cardiology_NV
access_scope: CARDIOVASCULAR_ONLY
authorization_signature: verified v
duration: 12_months
entry_hash: blake3:auth_kim_2e9c...
Dr. Kim accesses cardiovascular records:
Validation:
e Dr. Kim authorized? YES (patient signed consent) v
e Access scope (cardiovascular) within granted permission? YES v
e Within time window (12 months)? YES v

Result: ACCEPT (access to cardiovascular data only; diabetes records BLOCKED unless
explicitly authorized)

3.5 Phase 4: Emergency Override (Life-Threatening Situation)

Event: Sarah collapses while traveling in Arizona (suspected allergic reaction)
Emergency department access request:

yaml

emergency_access:
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accessor: Dr_Wilson_Emergency_Medicine_AZ
accessor_deed: RootZero0678 Dr_Wilson_ED
patient_deed: RootZero0589_Sarah_Martinez
access_reason: EMERGENCY_LIFE_THREATENING

clinical_justification: "Patient unconscious, suspected anaphylaxis, require allergy
history"

override_consent: true (emergency exception under HIPAA)
timestamp: 2025-07-15T18:30:00Z
Vault Logic validation:
Emergency predicate:
e Emergency override enabled in patient policy? YES v
e Clinical justification provided? YES v
o Accessoris licensed emergency provider? YES (verified via credential Deed) v
e Access limited to CRITICAL_SAFETY data? YES v

e« Post-hoc attestation required: Within 24 hours, second clinician or compliance
officer must validate emergency was medically justified

Result: ACCEPT (emergency override with mandatory post-hoc review)

Break-glass policy enforcement:

Emergency access granted immediately (life-saving priority) but creates accountability
obligation:

1. Immediate access: Critical safety data provided within seconds (no bureaucratic
delay)

2. Permanent audit trail: Emergency override recorded in tamper-evident Journal
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3. Post-hoc attestation window: Within 24 hours, supervising physician or
compliance officer reviews:

o Was emergency medically justified?
o Was access scope minimal (CRITICAL_SAFETY only)?
o Were alternative authorization paths unavailable?
4. Attestation recorded: Second signature validates emergency use

5. Missing attestation = violation: If post-hoc review not completed within 24 hours,
access automatically flagged as potential abuse (reason code: E-POSTHOC)

This matches real hospital "break-glass" systems: access allowed immediately,
accountability enforced retrospectively.

Critical information displayed:
yaml
critical_safety_data:
allergies:
- Penicillin (SEVERE - anaphylaxis)
- Shellfish (mild)
chronic_conditions:
- Type 1 Diabetes
current_medications:
- Insulin (Humalog)
- Metformin
- Lisinopril

blood_type: A_positive
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Journal entry (emergency access recorded):
yaml
journal_entry:
patient_deed: RootZero0589
event_type: EMERGENCY_ACCESS_OVERRIDE
accessor: Dr_Wilson_ED_Arizona
access_scope: CRITICAL_SAFETY_ONLY
justification_cvid: cvid:blake3:emergency_justification_5c2a...
validation: ACCEPT_EMERGENCY_OVERRIDE
permanent_audit_flag: true
timestamp: 2025-07-15T18:30:00Z
entry_hash: blake3:emergency_override_9f4d...

Treatment outcome: Dr. Wilson confirms severe allergic reaction, avoids penicillin-based
antibiotics (which would be fatal), treats with alternative medication, Sarah survives.

Legal effect: Emergency access authorized under life-threatening circumstances. But:
Access permanently recorded. Patient later reviews Journal, sees emergency access,
confirms legitimate. If Dr. Wilson accessed more than critical safety data, violation
provable.

3.6 Phase 5: Unauthorized Access Attempt (Privacy Violation)

Event: Hospital administrative employee attempts to access Sarah's clinical notes
(celebrity patient curiosity)

Unauthorized access attempt:
yaml

access_attempt:
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accessor: Hospital_Admin_Employee_Jones
accessor_deed: RootZero0789_Admin_Jones
accessor_role: Billing_Administrator
patient_deed: RootZero0589_Sarah_Martinez
access_requested: CLINICAL_NOTES (allergy history, diagnoses, treatment plans)
access_reason: "System_maintenance" (fabricated justification)
timestamp: 2025-07-16T10:00:00Z
Vault Logic validation:
Predicate: Is Admin Jones authorized for clinical note access?
e Jones in authorized_providers list? NO X

e Jonesrole (Billing_Administrator) requires clinical notes access? NO (billing staff

authorized for billing codes only, not clinical content) X
e Emergency override? NO X

e Treatment relationship exists? NO X
Result: REJECT

Note: If Jones had requested billing-related data (CPT codes, insurance claims, payment
records) within scope of billing role, access would be granted. Constitutional governance
enforces granular access control: administrative roles have limited access for operational
needs, but clinical content requires treatment relationship or patient authorization.

Journal entry (rejection recorded):
yaml
journal_entry:

patient_deed: RootZero0589
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event_type: ACCESS_ATTEMPT_REJECTED
accessor: Hospital_Admin_Employee_Jones
access_scope: requested FULL_RECORD
reason_code: E-AUTH (unauthorized accessor)
explanation: "Non-clinical staff attempted patient record access"
security_alert: CRITICAL
timestamp: 2025-07-16T10:00:00Z
entry_hash: blake3:access_denied_6e2f...
What this proves:
¢ Unauthorized access mathematically blocked
e Rejection attempt recorded in tamper-evident Journal
e Years later, HIPAA investigation can prove Jones attempted access

e EvenifJones deleted hospital's operational logs, constitutional governance Journal
survives

3.7 Phase 6: Cross-Border Medical Tourism (Portability)
Event: Sarah seeks elective surgery in Mexico (cost savings)
Mexican hospital requests medical history:
Cross-border access:
yaml
international_access:

accessor: Hospital_Mexico_City_Surgeon_Lopez

patient_authorization: Sarah_grants_temporary_access_30_days
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access_scope: SURGICAL_HISTORY_ONLY
purpose: Pre-operative_evaluation
Patient authorizes via signature:
yaml
patient_consent:
patient: Sarah_Martinez
authorizes: Dr_Lopez_Mexico_City access to surgical_history
duration: 30_days
signature: sig:ed25519:Sarah:4d8c...
Validation:
e Patient signed authorization? YES v
e Access scope within granted permission? YES v
e Within time window? YES v
Result: ACCEPT
Continuity bundle provided to Mexican hospital:
e Previous surgeries, allergies, anesthesia reactions
e Portable offline (no network dependency)
e Mexican hospital recomputes authorization validity
e Post-surgery records added to Journal (cross-border continuity)
RSBIS Journal as governance provenance layer (not EHR replacement):

Constitutional governance does not replace electronic health record systems (Epic,
Cerner, Meditech). Instead:
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e Local EHR remains source-of-truth for operational clinical workflows (order entry,
clinical decision support, billing)

e RSBIS Journal is governance provenance layer recording authorization, consent,
and access events with cryptographic integrity

e Write-back is optional and policy-based: Mexican hospital posts signed clinical
summary to Journal; US provider's EHR can import summary via CVID reference if
policy permits

¢ Reconciliation via CVID references: Instead of forcing single shared database,
providers exchange signed clinical artifacts (discharge summaries, lab results)
referenced by immutable CVIDs

Sarah's US primary care physician (Dr. Chen) later queries Journal, sees Mexican surgery
entry (signed by Dr. Lopez), downloads clinical summary (if patient authorized cross-border
sharing), imports into local EHR. Reconciliation happens through cryptographic artifact
exchange, not database synchronization.

This prevents the "you're replacing Epic" misunderstanding—RSBIS provides constitutional
layer beneath operational systems, enabling interoperability without vendor replacement.

4. What RSBIS Does NOT Do
RSBIS prevents:
e Vv Unauthorized access by non-clinical staff
e Vv Access beyond granted scope
e Vv Expired authorization usage
e Vv Logtampering (hash-chain integrity)
RSBIS does NOT prevent:

e X Clinically incorrect diagnoses

Page 25 of 28




ROOT ZERO VAULT

e X Medical malpractice
e X Prescription errors

e X Authorized users sharing credentials (RSBIS ensures shared credentials leave
permanent, attributable evidence—deterrent through accountability, not prevention
through technical impossibility)

Proper scope: Governance truth (access authorization), not measurement truth (clinical

accuracy).

5. Canonical Healthcare Governance Specimens

Acceptance:

¢ RootZero0240020800_Privacy_Preserving_Audit: Access logs tamper-evident, Layer
1 governance proofs shareable, Layer 2 PHI sealed

e RootZero0240020801_Emergency_Override_Documented: Life-threatening access
with permanent accountability and mandatory post-hoc review

e RootZero0240020802_Patient_Controlled_Authorization: Granular consent
cryptographically signed, scope-limited, time-bounded

Rejection:

e RootZero0240020810_Unauthorized_Access_Blocked: Non-clinical staff accessing
clinical notes without authorization > E-AUTH

e RootZero0240020811_Expired_Consent_Rejected: Specialist access after
authorization expiration > E-AUTH

e RootZero0240020812_Scope_Violation_Prevented: Provider accesses data beyond
granted permission (cardiologist accessing psychiatric notes) > E-SCOPE

Healthcare-specific reason codes (extending the universal 18-code RSBIS taxonomy):

Page 26 of 28




ROOT ZERO VAULT

e E-POSTHOC: Emergency override used but post-hoc attestation missing within 24-
hour window

o E-BREAKGLASS: Break-glass attempted but emergency criteria not met (non-life-
threatening access)

e E-DISCLOSE: Attempted PHI disclosure without lawful basis (patient consent or
court order required)

e E-TREATMENT: Access attempted without treatment relationship proof

6. Healthcare Impact and Deployment

Scale: Estimates commonly cited at $30B annual interoperability waste, with preventable
medical error deaths ranging from ~100,000 to 250,000 annually (methodology contested
but scale undeniable)

Impact:
e Duplicate testing eliminated (clinical history portable)
e Medication errors prevented (allergy information accessible)
e Emergency care improved (critical information offline-verifiable)
¢ Privacy violations provable (tamper-evident audit trails)

Deployment:

Phase 1: Voluntary adoption by health systems

Phase 2: State-level mandates (following Cures Act)

Phase 3: Federal TEFCA integration

Phase 4: International medical tourism standards

7. Conclusion
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Healthcare fragmentation persists because records cannot follow patients
deterministically across providers, states, and borders. Constitutional governance
provides patient-controlled identity with tamper-evident clinical provenance and privacy-
preserving verification.

RSBIS demonstrates healthcare interoperability shares infrastructure with 15 other
problems—all requiring deterministic validation under explicit policy with permanent,
recomputable evidence.

With structural trust infrastructure, patients control their clinical data, providers
access records seamlessly, and privacy violations become mathematically provable.
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