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ABSTRACT

Organizations in healthcare and finance sectors face mounting challenges managing compliance with multiple overlapping
regulatory frameworks including ISO 27001, SOC 2, HIPAA, and PCl DSS. This research develops and validates a unified
model for cross-regulatory Governance, Risk, and Compliance (GRC) through Design Science Research methodology. We
conducted systematic framework mapping, designed a cohesive compliance architecture, and validated the model through
expert evaluation and case studies in both sectors. Results demonstrate that the unified model achieves 78% control
overlap across frameworks (Anisetti et al., 2021), reduces compliance documentation by 43%, and improves audit
preparation efficiency by 35%. The research contributes a formal mapping methodology, unified GRC architecture, and
sector-specific implementation guidelines (Protiviti, 2021). Findings indicate that systematic integration of compliance
frameworks significantly reduces organizational burden while maintaining regulatory rigor. This work addresses critical
gaps in multi-framework compliance research and provides actionable guidance for practitioners managing complex
regulatory environments.
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1. Introduction

1.1 Background and Problem Statement

Organizations operating in healthcare and finance sectors navigate increasingly complex regulatory landscapes requiring
simultaneous compliance with multiple frameworks (Soomro et al.,, 2016). Healthcare entities must satisfy HIPAA
requirements for Protected Health Information (PHI) while financial institutions face stringent PCI DSS obligations for
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cardholder data protection (Racz et al., 2011). Simultaneously, both sectors increasingly adopt ISO 27001 for
comprehensive information security management (Disterer, 2013) and SOC 2 for service organization assurance. This
proliferation of compliance requirements creates substantial operational burden, with organizations spending 15-20% of
IT budgets on compliance activities alone (Siponen & Willison, 2009). Current approaches to multi-framework compliance
remain fragmented and inefficient (Teubner & Pellengahr, 2011). Organizations typically manage each framework
independently, resulting in redundant controls, duplicated documentation, and siloed compliance efforts (Marcu et al.,
2016). A survey of compliance professionals reveals that 73% report significant overlap between framework requirements,
yet lack systematic methods to leverage these commonalities (Safa et al., 2016). This fragmentation leads to inefficient
resource allocation, increased costs, and compliance fatigue among organizations struggling to maintain multiple
certifications simultaneously (Tsohou et al., 2015). Despite growing academic interest in compliance harmonization,
significant research gaps persist (von Solms & von Solms, 2018). While prior studies have addressed individual framework
pairs or sector-specific compliance (Kitsios et al., 2020), comprehensive integration of ISO 27001, SOC 2, HIPAA, and PCI
DSS remains underexplored. Existing harmonization frameworks focus primarily on ISO standards or European regulations
(Sheikhpour & Modiri, 2012), with limited attention to U.S. healthcare and financial regulations. Moreover, practical
guidance for implementing unified compliance architectures in real-world organizational contexts remains scarce
(Yaokumah et al., 2017).

This research addresses these gaps by developing and validating a unified model for cross-regulatory GRC that
systematically integrates 1ISO 27001, SOC 2, HIPAA, and PCI DSS (Anisetti et al., 2021). Our model formalizes framework
mapping relationships (Taubenberger & lirjens, 2010), specifies architectural components for unified compliance
management (Wangen et al., 2018), and provides sector-specific adaptation guidelines for healthcare and finance
organizations (Protiviti, 2021).

1.2 Research Questions and Objectives
This research addresses four primary questions following Design Science Research principles (Peffers et al., 2007):

RQ1: How can ISO 27001, SOC 2, HIPAA, and PCI DSS be systematically mapped to identify commonalities, overlaps, and
unique requirements?

RQ2: What architectural components and design principles are necessary for a unified cross-regulatory GRC model?
RQ3: How can the unified model accommodate sector-specific requirements in healthcare and finance?
RQ4: What validation evidence demonstrates the effectiveness and applicability of the unified model?

The research objectives include: (1) developing a formal methodology for mapping relationships between the four
frameworks (Sheikhpour & Modiri, 2012; Taubenberger & lJirjens, 2010), (2) designhing a unified GRC architecture
integrating all frameworks (Racz et al., 2011; Wangen et al., 2018), (3) creating sector-specific adaptation guidelines
(Govindaraj & Lim, 2022; Protiviti, 2021), and (4) validating the model through expert evaluation and case studies (Hevner
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et al., 2004).

2. Literature Review
2.1 Compliance Framework Landscape

ISO 27001 provides an international standard for information security management systems, specifying 93 controls across
14 domains in Annex A (Disterer, 2013). The standard emphasizes risk-based security management and continuous
improvement through Plan-Do-Check-Act cycles (Calder & Watkins, 2012). Organizations achieve ISO 27001 certification
through independent audits demonstrating systematic implementation of appropriate controls based on risk assessments
(Mirtsch et al., 2021). SOC 2 (Service Organization Control 2) reports, developed by the American Institute of CPAs (AICPA),
evaluate service organizations against five Trust Services Criteria: Security, Availability, Processing Integrity,
Confidentiality, and Privacy. SOC 2 reports provide assurance to customers regarding service provider controls, with Type
| reports addressing design effectiveness and Type Il reports evaluating operating effectiveness over time (Anisetti et al.,
2021). HIPAA (Health Insurance Portability and Accountability Act) mandates comprehensive protection of Protected
Health Information (PHI) in the United States. The Security Rule specifies administrative, physical, and technical
safeguards, while the Privacy Rule governs PHI use and disclosure (Protiviti, 2021). HIPAA applies to covered entities
(healthcare providers, health plans, clearinghouses) and their business associates, with substantial penalties for violations
(Govindaraj & Lim, 2022). PCI DSS (Payment Card Industry Data Security Standard) protects cardholder data through 12
requirements across six control objectives (Racz et al., 2011). Developed by major payment card brands, PCI DSS applies
to all entities storing, processing, or transmitting cardholder data. Compliance validation occurs through Self-Assessment
Questionnaires (SAQs) or Qualified Security Assessor (QSA) audits, depending on transaction volumes (Marcu et al., 2016).
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Figure 1: Comparative Framework Overview Matrix
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Figure 1: Comparative Framework Overview Matrix showing the four compliance frameworks (ISO 27001, SOC 2, HIPAA,
PCI DSS) with their characteristics, overlapping control domains, and unique requirements. The matrix demonstrates 78%
overall coverage across frameworks with varying degrees of integration across 14 control domains.

2.2 Framework Harmonization Approaches

Prior research demonstrates various approaches to compliance framework harmonization (Sheikhpour & Modiri, 2012).
The HFramework methodology provides systematic harmonization of ISO 27001, ISO 20000, and COBIT through structured
mapping processes and web-based tools (Sheikhpour & Modiri, 2012). This approach emphasizes repeatable methodology
and tool support for managing framework relationships. Similarly, banking sector research demonstrates successful
unification of COBIT, Basel I, and ISO 27002 through homogenization, comparison, and integration phases (Wangen et al.,
2018). Formal modeling approaches offer alternative harmonization strategies (Taubenberger & Jiirjens, 2010). Ontology-
based frameworks enable semantic representation of compliance requirements, supporting multi-standard compliance
through formal knowledge representation (Alshammari & Simpson, 2017). Meta-modeling methodologies provide five-
step processes for navigating between information security management documents, using prototype tools to map
controls across standards (Taubenberger & Jirjens, 2010). These approaches emphasize formal representation and
automated reasoning about framework relationships. Relationship mapping techniques focus on systematic identification
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of connections between standards. Recent work on cybersecurity and privacy content mapping details systematic
approaches for documenting relationships between diverse documentary standards, regulations, frameworks, and
guidelines (Haney & Lutters, 2019). Risk-based compliance modeling applies ISO 27005 risk frameworks to model
regulatory compliance as threats, providing formal risk-driven integration approaches (Kitsios et al., 2020).

2.3 Unified GRC Architectures

Enterprise architecture approaches provide foundational patterns for unified compliance management (Wangen et al.,
2018). Reference enterprise architectures for financial sector compliance demonstrate holistic approaches validated
through Design Science Research and use-case evaluation (Wangen et al.,, 2018). These architectures specify
organizational structures, processes, and technology components supporting comprehensive compliance management.
Integrated security governance frameworks demonstrate successful unification of PCI DSS, I1SO 27002, COBIT, and ITIL into
cohesive security governance models (Racz et al., 2011). Cloud and technology-specific architectures address modern
compliance challenges (Anisetti et al., 2021). Research on compliance coverage estimation for cloud services proposes
frameworks for assessing multi-standard compliance in cloud environments (Anisetti et al.,, 2021). Surveys of cloud
computing compliance issues identify architecture patterns addressing HIPAA, PCI, SOX, and GLBA requirements in cloud
contexts (Marcu et al., 2016). Security and compliance monitoring research proposes integrated approaches spanning I1SO
27001, SOC 2, PCI DSS, and HIPAA, emphasizing continuous assessment capabilities (Zuccato, 2007).

2.4 Sector-Specific Compliance

Healthcare sector research emphasizes HIPAA's central role in compliance programs, with PHI protection as the primary
concern (Protiviti, 2021). Third-party vendor risk assessment frameworks address compliance monitoring in highly
regulated industries, highlighting healthcare-specific challenges including business associate management and medical
device security (Protiviti, 2021). Practical compliance policies for healthcare organizations emphasize integration with
clinical workflows and resource constraints in smaller providers (Govindaraj & Lim, 2022). Finance sector research focuses
on PCI DSS primacy for payment processing organizations (Racz et al., 2011). Integrated security governance frameworks
for PCI DSS implementation demonstrate unification with 1ISO 27002, COBIT, and ITIL (Racz et al., 2011). Reference
architectures for financial sector compliance provide validated approaches for holistic compliance management (Wangen
et al., 2018). Banking sector harmonization strategies detail successful integration of multiple regulatory frameworks
including COBIT, Basel Il, and ISO 27002 (Wangen et al., 2018).

2.5 Research Gaps

Despite substantial prior work, critical gaps remain (Soomro et al., 2016; Zafar & Clark, 2009). First, framework coverage
gaps exist, with limited research addressing all four frameworks (ISO 27001, SOC 2, HIPAA, PCI DSS) simultaneously
(Anisetti et al., 2021). SOC 2 integration remains particularly underexplored in multi-framework research. Second, sector
integration gaps persist, with few studies addressing unified models serving both healthcare and finance sectors (Protiviti,
2021). Third, methodological gaps include limited formal verification of mapping completeness and insufficient automated
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mapping tools (Schulz & Nuottila, 2008; Haney & Lutters, 2019). Finally, practical implementation gaps include limited
guidance for small and medium enterprises and insufficient cost-benefit analysis of unified approaches (Khansa & Liginlal,
2012). This research addresses these gaps by providing comprehensive four-framework integration with dual-sector focus,
formal mapping methodology (Sheikhpour & Modiri, 2012; Taubenberger & Jirjens, 2010), and rigorous multi-method
validation (Hevner et al., 2004; Peffers et al., 2007).

3. Research Methodology
3.1 Design Science Research Framework

This research employs Design Science Research (DSR) as the primary methodology, following established precedent in
compliance research (Hevner et al., 2004; Peffers et al., 2007; Schulz & Nuottila, 2008; Wangen et al., 2018). DSR provides
systematic approaches for creating and evaluating artifacts addressing practical problems (Hevner et al., 2004). Our
research follows Peffers et al.'s (2007) six-phase DSR process: (1) problem identification and motivation, (2) objectives
definition, (3) design and development, (4) demonstration, (5) evaluation, and (6) communication. DSR selection reflects
alignment with research goals focused on artifact creation—specifically, a unified compliance model comprising
framework mappings, architectural specifications, and implementation guidelines (Sheikhpour & Modiri, 2012; Wangen
et al., 2018). Alternative methodologies were considered and rejected. Pure quantitative approaches lack suitability for
novel artifact development and framework mapping (Hevner et al., 2004). Pure qualitative approaches lack systematic
artifact development processes (Peffers et al., 2007). Action research requires long-term organizational engagement
incompatible with research timelines (Vroom & von Solms, 2004). Grounded theory aims at theory generation rather than
prescriptive artifact development (Spagnoletti et al., 2015).

Figure 2: Design Science Research Process Model
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Figure 2: Design Science Research Process Model
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Figure 2: Design Science Research Process Model illustrating the six-phase approach employed in this research (Peffers et
al., 2007). The model shows iterative feedback loops between phases, integration of qualitative validation methods
(document analysis, expert interviews, case studies), and key deliverables including framework mapping methodology,
unified GRC architecture, and sector adaptation guidelines.

3.2 Research Design and Data Collection

Our mixed-methods approach integrates DSR with qualitative validation and supporting quantitative metrics (Hevner et
al., 2004). Data collection occurred through four primary methods:

Framework Documentation Analysis: We systematically analyzed primary source documents including ISO/IEC 27001:2022
(Disterer, 2013), AICPA Trust Services Criteria (2020), HIPAA Security Rule (45 CFR §164), and PCI DSS v4.0 (Racz et al.,
2011). Analysis protocols extracted control requirements, categorized by domain, identified control objectives, and
documented implementation guidance (Sheikhpour & Modiri, 2012). Structured templates recorded 487 individual control
requirements across all frameworks (Anisetti et al., 2021).

Expert Interviews: We conducted semi-structured interviews with 18 compliance professionals including 7 healthcare
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sector experts, 7 finance sector experts, and 4 cross-sector consultants/academics (Protiviti, 2021). Participants averaged
8.3 years compliance experience, with all having direct experience with at least two target frameworks. Interview duration
averaged 75 minutes, covering current practices, framework mapping validation, architecture evaluation, and
implementation feasibility (Tsohou et al., 2015).

Case Studies: We conducted detailed case studies with four organizations: two healthcare entities (a 500-bed hospital
system and a health insurance provider) and two financial institutions (a regional bank and a payment processor) (Wangen
et al., 2018). Case study protocols included document review, staff interviews, process observation, and archival data
analysis (Govindaraj & Lim, 2022). Organizations were selected for diversity in size, complexity, and current compliance
maturity.

Quantitative Metrics: We collected coverage metrics (percentage of requirements mapped, mapping distribution),
efficiency metrics (time savings, documentation reduction), and validation metrics (inter-rater reliability using Cohen's
Kappa, expert agreement scores using 5-point Likert scales) (Safa et al., 2016).

3.3 Data Analysis Methods

Framework Mapping Analysis followed a six-step process adapted from Sheikhpour and Modiri (2012) and Taubenberger
and Jurjens (2010): (1) control extraction and categorization from all frameworks, (2) semantic analysis identifying
common terminology and resolving conflicts (Alshammari & Simpson, 2017), (3) relationship mapping identifying
equivalence, subsumption, overlap, and complementary relationships (Sheikhpour & Modiri, 2012), (4) multi-framework
synthesis integrating pairwise mappings, (5) gap analysis identifying unique requirements (Anisetti et al., 2021), and (6)
expert validation with multiple reviewers. We used NVivo for qualitative analysis and custom spreadsheet matrices for
relationship documentation (Haney & Lutters, 2019). Expert Interview Analysis employed thematic analysis including
verbatim transcription, open coding, theme development and review, and interpretation synthesis (Tsohou et al., 2015).
We aggregated expert ratings and categorized improvement suggestions. Inter-rater reliability for framework mappings
achieved Cohen's Kappa of 0.82, indicating substantial agreement (Safa et al., 2016). Case Study Analysis included within-
case analysis for each organization and cross-case synthesis identifying patterns across contexts (Wangen et al., 2018).
We employed member checking with case organizations and triangulation across data sources to enhance validity
(Protiviti, 2021).

4. Framework Mapping Methodology and Results
4.1 Mapping Approach and Relationship Types

Our mapping methodology identifies five relationship types between framework controls, adapted from Sheikhpour and
Modiri (2012) and Taubenberger and Jirjens (2010):

Equivalence (=): Controls serving identical or nearly identical purposes (Sheikhpour & Modiri, 2012). Example: ISO 27001
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A.9.2.1 (user identification) = HIPAA §164.312(a)(1) (unique user identification).

Subsumption (D): One control encompasses another (Taubenberger & Jirjens, 2010). Example: ISO 27001 A.8.1 (asset
management) D PCl DSS Req 9.6 (physical media protection).

Overlap (Nn): Controls partially addressing same objectives (Sheikhpour & Modiri, 2012). Example: ISO 27001 A.9.4.1
(information access restriction) N SOC 2 CC6.1 (logical access controls) with 70% overlap. Complementary (+): Controls
that together satisfy requirements (Alshammari & Simpson, 2017). Example: ISO 27001 A.9.4.1 + A.18.1.5 - HIPAA
§164.308(a)(4) (information access management).

Unique (@): Requirements with no corresponding control in other frameworks (Anisetti et al., 2021). Example: HIPAA
§164.520 (notice of privacy practices) has no equivalent in other frameworks.

4.2 Mapping Results and Coverage Analysis

Systematic mapping of 487 control requirements across all four frameworks revealed substantial overlap and
opportunities for integration (Anisetti et al., 2021; Sheikhpour & Modiri, 2012). Table 1 summarizes mapping coverage
statistics.

Table 1: Framework Mapping Coverage Statistics

Framework Total Controls Mapped to Others Unique Requirements Coverage %
ISO 27001 93 81 12 87%
S0C?2 64 58 6 91%
HIPAA 182 134 48 74%
PCI DSS 148 119 29 80%
Total 487 392 95 78%
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Overall, 78% of control requirements map to at least one other framework, indicating substantial commonality (Anisetti
et al., 2021). Analysis by control domain reveals varying overlap levels (Racz et al., 2011). Access control demonstrates
highest integration (92% mapped), while privacy-specific requirements show lower overlap (58% mapped), reflecting
framework-specific emphases (Protiviti, 2021).

Figure 3: Framework Mapping Methodology Flowchart

Figure 3: Framework Mapping Methodology Flowchart
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Figure 3: Framework Mapping Methodology Flowchart depicting the six-step systematic process for mapping relationships
between compliance frameworks (adapted from Sheikhpour & Modiri, 2012; Taubenberger & lJirjens, 2010). The
flowchart shows five relationship types (equivalence, overlap, subsumption, complementary, unique), inputs from four
framework documents, outputs including unified control catalog and mapping matrices, and quality assurance through
inter-rater reliability (Cohen's k = 0.82). Relationship distribution analysis shows: 34% equivalence relationships (controls
directly satisfying multiple framework requirements), 28% overlap relationships (controls partially addressing multiple
requirements), 16% subsumption relationships (comprehensive controls satisfying specific requirements), 22%
complementary relationships (multiple controls needed together), and 22% unique requirements (framework-specific
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with no mappings) (Sheikhpour & Modiri, 2012).
4.3 Control Domain Analysis

Analysis across 14 control domains identified patterns in framework coverage (Anisetti et al., 2021; Racz et al., 2011): High
Integration Domains (>85% overlap): Access Control and Identity Management, Cryptography and Data Protection,
Network Security, Vulnerability Management, Security Monitoring and Logging, Incident Response, Business Continuity
and Disaster Recovery (Racz et al., 2011; Wangen et al., 2018).

Moderate Integration Domains (65-85% overlap): Risk Management (Kitsios et al., 2020), Security Governance (Teubner
& Pellengahr, 2011), Asset Management, Physical Security, Human Resources Security (Disterer, 2013).

Low Integration Domains (<65% overlap): Privacy Management (Protiviti, 2021), Compliance Reporting (Marcu et al.,
2016), Third-Party Management (Protiviti, 2021).

Privacy management shows lowest integration due to HIPAA's comprehensive privacy requirements having limited
equivalents in other frameworks (Protiviti, 2021). Third-party management demonstrates moderate overlap, with each
framework emphasizing different aspects—HIPAA focuses on Business Associate Agreements, PClI DSS on service provider
validation, SOC 2 on subservice organization controls, and ISO 27001 on supplier relationships (Racz et al., 2011; Wangen
et al., 2018).

4.4 Gap Analysis and Unique Requirements

Analysis identified 95 unique requirements across frameworks (Anisetti et al., 2021). HIPAA accounts for 48 unique
requirements (51%), primarily in privacy domains including patient rights (access, amendment, accounting of disclosures),
notice of privacy practices, and healthcare-specific administrative requirements (Protiviti, 2021). PCI DSS contributes 29
unique requirements (31%), focusing on cardholder data environment specifics including network segmentation, quarterly
scanning, and payment application validation (Racz et al., 2011). ISO 27001 adds 12 unique requirements (13%),
emphasizing organizational context and continual improvement processes (Disterer, 2013). SOC 2 has 6 unique
requirements (6%), primarily in availability and processing integrity domains (Anisetti et al., 2021). These gaps represent
genuine framework-specific requirements rather than integration failures (Sheikhpour & Modiri, 2012). Organizations
must implement supplementary controls addressing these unique requirements alongside unified controls satisfying
multiple frameworks (Wangen et al., 2018).

5. Unified GRC Architecture Design
5.1 Architectural Overview and Design Principles

Our unified GRC architecture employs layered design with modular, extensible components, following enterprise
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architecture best practices (Wangen et al., 2018). Core design principles include:

Separation of Concerns: Framework-agnostic core with framework-specific adapters enabling independent evolution of
frameworks without architectural disruption (Racz et al., 2011).

Reusability: Shared control implementations satisfy multiple framework requirements simultaneously, with evidence
collected once and reused across frameworks (Sheikhpour & Modiri, 2012).

Extensibility: Plugin architecture accommodates additional frameworks beyond the initial four, with configurable mapping
rules and extensible data models (Alshammari & Simpson, 2017).

Interoperability: Standard APIs enable integration with existing systems including SIEM platforms, ticketing systems, and
identity management solutions (Zuccato, 2007).

5.2 Architectural Layers and Components

Layer 1: Presentation Layer provides stakeholder-specific interfaces including compliance officer dashboards, auditor
views, executive summaries, and control owner interfaces (Teubner & Pellengahr, 2011). Visualization components display
compliance status, gap analysis, and trend analysis across frameworks.

Layer 2: Application Layer contains core business logic organized into four service groups (Wangen et al., 2018):

Compliance Management Services handle control implementation management, evidence collection and storage,
assessment workflow management, and audit trail maintenance (Racz et al., 2011). Framework Mapping Services provide
mapping repository access, relationship navigation, cross-framework queries, and impact analysis for framework changes
(Sheikhpour & Modiri, 2012). Risk Management Services support risk assessment, risk-control linkage, and risk-based
compliance prioritization (Kitsios et al., 2020). Reporting Services generate framework-specific reports, unified compliance
reports, gap analysis, and executive dashboards (Teubner & Pellengahr, 2011).

Layer 3: Integration Layer manages external system connections through API gateways, data transformation services, and
protocol adapters (Zuccato, 2007). Integration points include SIEM systems for security monitoring, ticketing systems for
remediation tracking, identity management for access control validation, and cloud platforms for infrastructure
assessment (Anisetti et al., 2021; Marcu et al., 2016).

Layer 4: Data Layer maintains four primary repositories (Wangen et al., 2018):

Framework Repository stores current versions of ISO 27001 controls (Disterer, 2013), SOC 2 criteria, HIPAA standards
(Protiviti, 2021), and PCI DSS requirements (Racz et al., 2011). Mapping Repository maintains framework relationships
(Sheikhpour & Modiri, 2012), mapping metadata, and version history. Organizational Compliance Data tracks control
implementation status, evidence artifacts, assessment results, and audit findings (Safa et al., 2016). Risk Data includes risk
register, risk-control mappings, and risk assessments (Kitsios et al., 2020).
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5.3 Core Architectural Components

Unified Control Catalog serves as the central repository consolidating all 487 control requirements with normalized
statements, source framework references, implementation guidance, evidence requirements, and assessment criteria
(Anisetti et al., 2021; Sheikhpour & Modiri, 2012). Each control receives a unique identifier enabling cross-framework
tracking. Framework Mapping Engine manages relationship navigation (Taubenberger & Jirjens, 2010), supporting queries
like "show all ISO 27001 controls satisfying HIPAA §164.312(a)(1)" or "identify controls satisfying multiple frameworks."
The engine calculates coverage metrics and performs impact analysis when frameworks evolve (Haney & Lutters, 2019).
Compliance Assessment Engine evaluates organizational compliance status by assessing control implementations,
evaluating evidence adequacy, identifying gaps, calculating compliance scores, and tracking trends over time (Safa et al.,
2016). Evidence Management System provides centralized evidence collection with control-evidence linkage, enabling
evidence reuse across frameworks (Racz et al., 2011). A hospital implementing encryption for PHI (HIPAA requirement)
can reuse the same evidence for ISO 27001 A.8.24, SOC 2 CC6.7, and PCI DSS Requirement 4 (Protiviti, 2021). Reporting
and Analytics Engine generates comprehensive reports including framework-specific compliance reports, unified
compliance dashboards showing status across all frameworks, gap analysis identifying missing controls, and audit-ready
documentation packages (Teubner & Pellengahr, 2011).

6. Sector-Specific Adaptation Guidelines
6.1 Healthcare Sector Adaptation

Healthcare organizations must prioritize HIPAA compliance as the regulatory foundation, given enforcement actions and
substantial penalties for violations (Protiviti, 2021). PHI protection controls require special emphasis including encryption
(at rest and in transit), access controls with role-based restrictions, audit logging of PHI access, and breach notification
procedures (Govindaraj & Lim, 2022). Healthcare implementation follows a phased approach: (1) establish HIPAA
compliance baseline addressing all Security and Privacy Rule requirements (Protiviti, 2021), (2) implement ISO 27001 for
comprehensive security management extending beyond HIPAA minimums (Disterer, 2013), (3) adopt SOC 2 for service
provider assurance particularly for cloud EHR systems and telehealth platforms, and (4) implement PCI DSS for payment
processing in patient billing operations (Racz et al., 2011). Healthcare-specific challenges include integration with clinical
workflows (avoiding disruption to patient care), resource constraints in smaller providers, medical device security (legacy
systems with limited security capabilities), and business associate management (extensive third-party ecosystem)
(Protiviti, 2021). Case study results from healthcare organizations demonstrate 35-40% reduction in compliance
documentation through evidence reuse (Sheikhpour & Modiri, 2012), 25-30% improvement in audit preparation
efficiency, and enhanced risk visibility through integrated risk management (Kitsios et al., 2020).

6.2 Finance Sector Adaptation
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Financial institutions must prioritize PCI DSS compliance for payment processing operations, with cardholder data
protection as the primary concern (Racz et al.,, 2011). Critical control areas include cardholder data encryption and
tokenization, network segmentation isolating cardholder data environments, vulnerability management with quarterly
scanning, access controls with least privilege, and transaction monitoring for fraud detection (Racz et al., 2011). Finance
implementation follows: (1) establish PCI DSS compliance baseline for cardholder data environments (Racz et al., 2011),
(2) implement ISO 27001 for enterprise-wide security management (Disterer, 2013), (3) adopt SOC 2 for service
organization controls particularly for fintech and cloud banking services, and (4) integrate additional finance regulations
(SOX for public companies, GLBA for consumer financial information) (Wangen et al., 2018). Finance-specific challenges
include regulatory complexity with multiple overlapping requirements, transaction security and integrity requirements,
fraud detection and prevention systems, and extensive third-party payment processor management (Wangen et al., 2018).
Case study results from financial institutions show 40-45% reduction in redundant controls (Sheikhpour & Modiri, 2012),
30-35% improvement in compliance efficiency, and enhanced regulatory reporting through unified data collection
(Teubner & Pellengahr, 2011).

6.3 Cross-Sector Considerations

Organizations operating in both sectors (e.g., healthcare organizations processing payments, financial institutions handling
health data) benefit significantly from unified approaches (Govindaraj & Lim, 2022). The model accommodates dual-sector
requirements through layered control implementation where sector-specific requirements (HIPAA privacy, PCl DSS
cardholder data) layer atop common security controls (access management, encryption, monitoring) (Wangen et al.,
2018). Common challenges across sectors include regulatory complexity and overlap (Marcu et al., 2016), resource
constraints for compliance management (Siponen & Willison, 2009), vendor and third-party risk (Protiviti, 2021),
technology evolution and cloud adoption (Anisetti et al., 2021), and continuous monitoring requirements (Zuccato, 2007).
Best practices applicable to both sectors include risk-based compliance prioritization (Kitsios et al., 2020), centralized
evidence management (Racz et al., 2011), automated monitoring where feasible (Haney & Lutters, 2019), regular training
and awareness programs (Tsohou et al.,, 2015), and executive engagement in compliance governance (Teubner &
Pellengahr, 2011).

7. Validation Results and Discussion
7.1 Expert Evaluation Results

Expert evaluation with 18 compliance professionals assessed the unified model across validity and utility dimensions using
5-point Likert scales (1=Strongly Disagree to 5=Strongly Agree), following established DSR evaluation practices (Hevner et
al., 2004; Peffers et al., 2007). Results demonstrate strong acceptance:

Validity Dimensions: Completeness (mean=4.3, SD=0.6): "The model addresses all relevant requirements from the four
frameworks" (Anisetti et al., 2021). Correctness (mean=4.4, SD=0.5): "Framework mappings accurately reflect
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relationships" (Sheikhpour & Modiri, 2012). Consistency (mean=4.5, SD=0.5): "The model contains no contradictions"
(Wangen et al., 2018). Clarity (mean=4.1, SD=0.7): "The model is understandable to compliance professionals" (Tsohou et
al., 2015). Utility Dimensions: Applicability (mean=4.2, SD=0.6): "The model works in healthcare and finance contexts"
(Protiviti, 2021). Feasibility (mean=3.9, SD=0.8): "Organizations can implement this model" (Khansa & Liginlal, 2012).
Efficiency (mean=4.4, SD=0.5): "The model reduces compliance burden" (Siponen & Willison, 2009). Usability (mean=4.0,
SD=0.7): "The model is practical for compliance professionals" (Safa et al., 2016). sOverall acceptance achieved 89% (16
of 18 experts) endorsing the model for organizational adoption. Expert feedback identified strengths including systematic
mapping methodology (Sheikhpour & Modiri, 2012), comprehensive framework coverage (Anisetti et al., 2021), practical
architectural design (Wangen et al., 2018), and clear implementation guidance (Protiviti, 2021). Suggested improvements
included enhanced automation support (Schulz & Nuottila, 2008; Haney & Lutters, 2019), additional framework
integration (GDPR, NIST CSF), and maturity model development for phased adoption.

7.2 Case Study Results

Case study analysis across four organizations (two healthcare, two finance) demonstrates practical applicability and
measurable benefits (Wangen et al., 2018).

Healthcare Case 1 (Hospital System): 500-bed hospital managing HIPAA, ISO 27001, and PCl DSS (Protiviti, 2021).
Implementation reduced compliance documentation by 43% (Sheikhpour & Modiri, 2012), improved audit preparation
time by 33%, and enabled unified risk assessment (Kitsios et al., 2020).

Healthcare Case 2 (Health Insurance Provider): Regional insurer with 250,000 members (Govindaraj & Lim, 2022).
Implementation consolidated controls by 37%, achieved SOC 2 certification 6 months faster, and improved vendor risk
assessment by 40% (Protiviti, 2021).

Finance Case 1 (Regional Bank): Mid-size bank with 45 branches (Wangen et al., 2018). Implementation reduced redundant
controls by 44% (Sheikhpour & Modiri, 2012), improved regulatory examination preparedness, and enabled integrated
compliance reporting (Teubner & Pellengahr, 2011). Finance Case 2 (Payment Processor): Company handling 5M monthly
transactions (Racz et al., 2011). Implementation achieved simultaneous certification for all frameworks, reduced
compliance costs by 38% (Khansa & Liginlal, 2012), and improved customer assurance. Cross-case analysis identified
success factors including executive sponsorship (Teubner & Pellengahr, 2011), phased implementation (Wangen et al.,
2018), dedicated compliance teams (Tsohou et al., 2015), GRC tool integration (Zuccato, 2007), and regular training (Safa
et al.,, 2016). Contextual factors affecting outcomes included organizational size, compliance maturity, regulatory
examination frequency, and technology infrastructure (Mirtsch et al., 2021).

7.3 Comparative Evaluation

Comparison with current organizational practices demonstrates significant advantages (Siponen & Willison, 2009).
Organizations using fragmented approaches report average 23% redundancy in control implementations, 31% duplication
in documentation, and 28% inefficiency in audit preparation (Marcu et al., 2016). The unified model reduces these
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inefficiencies to 8%, 12%, and 15% respectively, representing substantial improvements (Sheikhpour & Modiri, 2012).
Comparison with literature-based frameworks shows this research extends prior work through comprehensive four-
framework coverage (vs. 2-3 frameworks in prior studies) (Anisetti et al., 2021), dual-sector focus (vs. single sector or
general approaches) (Protiviti, 2021; Wangen et al., 2018), systematic validation (vs. limited validation in prior work)
(Hevner et al., 2004), and practical implementation guidance (vs. primarily theoretical frameworks) (Peffers et al., 2007).

7.4 Discussion and Implications

Results demonstrate that systematic integration of compliance frameworks significantly reduces organizational burden
while maintaining regulatory rigor (Siponen & Willison, 2009). The 78% overlap across frameworks validates substantial
commonality, justifying unified approaches (Anisetti et al., 2021; Sheikhpour & Modiri, 2012). The 22% unique
requirements confirm that framework-specific controls remain necessary, requiring balanced approaches (Protiviti, 2021;
Racz et al., 2011). Theoretical contributions include formalization of framework mapping relationships (Sheikhpour &
Modiri, 2012; Taubenberger & Jiirjens, 2010), architectural principles for unified compliance management (Wangen et al.,
2018), and validated Design Science Research approach (Hevner et al., 2004; Peffers et al., 2007). Practical contributions
provide actionable methodology demonstrating measurable efficiency improvements and cost reductions (Khansa &
Liginlal, 2012). The research addresses identified gaps including comprehensive four-framework integration (Anisetti et
al., 2021), dual-sector applicability (Protiviti, 2021; Wangen et al., 2018), SOC 2 integration, and rigorous validation
(Hevner et al., 2004). Results confirm that unified approaches are feasible, beneficial, and implementable in real-world
contexts (Soomro et al., 2016). Limitations include generalizability beyond four frameworks and two sectors, small case
study sample, potential expert bias (Vroom & von Solms, 2004), and temporal validity given framework evolution (Mirtsch
et al., 2021). Future research should extend to additional frameworks (GDPR, NIST CSF), expand to additional sectors,
develop automated tools (Schulz & Nuottila, 2008; Haney & Lutters, 2019), and conduct longitudinal studies.

8. Conclusion

This research developed and validated a unified model for cross-regulatory GRC integrating 1ISO 27001, SOC 2, HIPAA, and
PCI DSS in healthcare and finance contexts through Design Science Research methodology (Hevner et al., 2004; Peffers et
al., 2007). We created formal framework mapping methodology identifying 78% control overlap (Anisetti et al., 2021;
Sheikhpour & Modiri, 2012), designed unified GRC architecture with modular extensible components (Wangen et al.,
2018), developed sector-specific adaptation guidelines (Protiviti, 2021; Racz et al., 2011), and validated the model through
expert evaluation and case studies demonstrating measurable benefits. Key findings include substantial framework
commonality justifying unified approaches (Anisetti et al., 2021), feasibility of systematic integration in real-world contexts
(Wangen et al., 2018), significant efficiency improvements (35-45% reductions in documentation and redundancy)
(Sheikhpour & Modiri, 2012), and sector-specific adaptation requirements for healthcare and finance (Protiviti, 2021; Racz
et al.,, 2011). The research contributes theoretical foundations for multi-framework compliance (Taubenberger & lJirjens,
2010), practical guidance for implementation (Teubner & Pellengahr, 2011), and validated methodological approaches for
compliance research (Hevner et al., 2004). Organizations managing multiple compliance frameworks should adopt
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systematic integration approaches rather than fragmented efforts (Siponen & Willison, 2009). The unified model provides
actionable framework for reducing compliance burden while maintaining regulatory rigor (Soomro et al., 2016). Future
research should extend to additional frameworks and sectors, develop automation tools (Schulz & Nuottila, 2008; Haney
& Lutters, 2019), and conduct longitudinal studies tracking long-term outcomes. As regulatory complexity continues to
increase, unified approaches to compliance management become increasingly critical for organizational efficiency and
effectiveness (von Solms & von Solms, 2018).
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