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Abstract 

The focus of this paper is on basic project management practices in healthcare informatics, 

particularly risk and configuration management. Highly complex healthcare technologies, such 

as the integration of electronic health records (EHRs), the implementation of clinical decision 

support systems, and the interoperability of health data, require careful structuring of 

decomposition, estimation, and management of continuously evolving requirements. This 

analysis uses an adapted case study and Microsoft Project to illustrate the integration of PERT 

and CPM principles with expectation management and project estimation models in the 

configuration management of healthcare informatics, where clinical safety, data integrity, 

regulatory compliance, and system reliability and availability are critical. 
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1. Introduction 

1.1 Background 

Healthcare informatics projects differ from traditional software development in that they involve 

multidisciplinary collaboration, operate in regulated environments, handle sensitive data, and 

support safety-critical workflows. Project managers are required to coordinate clinical, technical, 

and organizational resources while balancing constraints related to scope, time, cost, and quality. 

In this particular domain, the planning phase includes risk assessment pertaining to patient safety 

and data privacy, configuration control compliance, control focused on regulatory assurance and 

clinical validation, patient-focused clinical planning, and control scheduling support for clinical 

workflows. The project estimate includes evaluating staff requirements, technology, training, and 

compliance-related activities, including Health Insurance Portability and Accountability Act 
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(HIPAA), cybersecurity, secure architectures, clinical validation, system and interface testing, 

and lifecycle maintenance, as well as compliance with the project scope and the clinical setting.  

 

2. Implementation Framework 

2.1 Project Estimation in Healthcare Informatics 

The healthcare information systems market is highly complex, and determining the accuracy of 

project estimation in healthcare informatics is equally sophisticated. These four approaches are 

the most common: 

 

1. Fuzzy Logic: Estimates are made based upon the data collected during the implementation of 

the clinical systems in the past. 

2. Function Point Analysis: The division of clinical activities into manageable functional units, 

such as patient registration, lab retrievals, and medication ordering, is decomposed. 

3. Standard Components. The component modules—reporting, data extraction, interoperability 

interfaces, and clinical dashboards —are planned systematically. 

4. Change Sizing. The evaluation of the system’s increase and the changes made to it in code, 

configuration, or system workflows, or changes to system workflows to comply with set 

boundaries, is conducted in accordance with system directives that address these boundaries. 

 

2.1.1 Cost Estimation Techniques for Healthcare Projects 

Cost estimation in healthcare informatics must account for system certification, clinical 

validation cycles, infrastructure reliability, cybersecurity protections, and compliance audits. 

Methods include expert judgment, analogous cost modelling, top-down and bottom-up 

estimation, and collaborative techniques such as the Delphi method (Donovan et al., 2023). The 

COCOMO model remains applicable for software-intensive components, provided it is adjusted 

for healthcare-specific constraints. 

 

2.1.2 Managing Expectations with Clinical Stakeholders 

The completion of healthcare informatics projects warrants the involvement of clinicians, 

managers, information technology personnel, compliance professionals, and third-party, external 

distributors (McGuier et al., 2024). The efficient controlling of overarching expectations is 

fulfilled through the following: 

1. Properly capturing and developing the system requirements. 

2. Articulating and delineating the margins of systems and expected clinical objectives 

3. Outcome-based alteration control system that sanctions changes to clinical processes. 

4. Continuous communication regarding risk, system behavior, patient safety implications, and 

compliance status (Zhou et al., 2021) 

5. Periodic reassessment of timelines and clinical readiness  
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2.2 Work Breakdown Structure (WBS) for Healthcare Projects 

A WBS organizes tasks into clinically and technically meaningful segments (Donato & Donato, 

2025), such as:  

● Requirements gathering and clinical workflow analysis (Staras et al., 2021) 

● System architecture and security design (Greenhouse et al., 2021) 

● Interface development (HL7, FHIR, DICOM)(Tang et al., 2023) 

● Data migration and mapping (Shaik et al., 2023) 

● Clinical validation and usability testing (Radecki, 2024) 

● Training and Change Management (Wick et al., 2023) 

● Go-live planning and clinical support (Buljac-Samardzic et al., 2020) 

 

2.3. Scheduling and Tracking Process 

Scheduling in healthcare informatics must consider clinical operational constraints (Duftschmid 

et al., 2002). 

PERT and CPM methodologies assist in identifying: 

● Critical-path activities affecting clinical go-live dates (Bieske et al., 2023b) 

● Dependencies between clinical validation, interface testing, and integration with existing 

hospital information systems (Hauschild et al., 2022) 

● Buffer times to mitigate risks related to regulatory reviews or interoperability issues (Khalil 

et al., 2023) 

Gantt charts facilitate continuous tracking of tasks, resource allocation, and risk mitigation 

activities.  

 

 

Figure 1. MS Project Schedule Tracking 
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3. Case Analysis with Emphasis on Risk and Configuration Management in Healthcare 

Informatics 

3.1. Risk Management in Healthcare Informatics 

Risk management is critical in healthcare informatics because of patient safety implications, 

regulatory requirements, and the sensitivity of health data (Subramanian et al., 2024). The key 

risk characteristics of uncertainty and potential loss assume unique dimensions in this context 

(Marinho et al., 2014): 

Risk Categories: 

● Clinical Risk: Potential impact on patient safety due to incorrect data, delays in clinical 

decision support alerts, or system downtime (Wright et al., 2016). 

● Technical Risk: Issues with interoperability, cybersecurity vulnerabilities, system 

performance, and data integrity (Gopstein et al., 2020) 

● Operational Risk: Disruptions to clinical workflow, insufficient training, or inadequate 

support during go-live (Ajayi et al., 2025b) 

● Regulatory Risk: Failure to comply with HIPAA, CMS, ONC certification requirements, or 

state-level data protection regulations (Neupane et al., 2025) 

● Business/Financial Risk: Cost overruns due to revalidation cycles, vendor delays, or 

unplanned compliance changes (Dissanayake et al., 2022) 

 

Healthcare risk management requires structured processes as follows: 

1. Risk Identification: Detecting clinical, technical, regulatory, and operational threats (ElSayed 

et al., 2024) 

2. Risk Assessment: Quantifying severity based on likelihood and patient-safety impact 

(Ajitsaria et al., 2018) 

3. Prioritization: Elevated priority for risks affecting clinical care or regulatory compliance 

(Pascarella et al., 2021) 

4. Risk Planning: Designing mitigation strategies such as backup systems, redundant interfaces, 

security hardening, and clinical validation cycles (Laszka et al., 2018) 

5. Risk Control: Implementing active measures and monitoring throughout the project lifecycle 

(Hossain et al., 2021) 

6. Risk Monitoring: Tracking risk-trigger events and updating risk responses (Gupta & Vipin, 

2024) 
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Figure 2. Risk Management Tree 

 

3.2 Configuration Management in Healthcare Informatics 

Configuration management (CM) is central to healthcare informatics because clinical systems 

must maintain strict version control, integrity, and traceability (Hauschild et al., 2022). 

CM ensures that all changes are rigorously reviewed to prevent unintended consequences in live 

clinical environments (Hauschild et al., 2022). 

 

Key Functions of Configuration Management: 

● Version Control: Tracking changes to EHR modules, clinical decision support rules, patient 

monitoring interfaces, and device configuration files (Rule et al., 2019). 

● Change Control: Ensuring approval from clinical and compliance stakeholders before 

modifying workflows, alert logic, or data structures.  

● Baseline Management: Establishing controlled baselines for clinical workflows, data 

mappings, interface configurations, and documentation (Bastola et al., 2025b). 

● Audit and Traceability: Providing a clear chain of evidence for regulatory compliance and 

incident investigations (Picaud et al., 2025). 

● Impact Analysis: Evaluating the effect of changes on clinical operations, interoperability 

channels, and patient safety (Borrelli et al., 2025). 

 

Configuration management prevents configuration drift, enables rollback capabilities, and 

safeguards against inconsistent clinical system behavior. Formal governance processes ensure 

that clinical safety is prioritized over technical convenience (Ranković et al., 2024). 
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Figure 3. Stages in deployment of an electronic health record (EHR) for health emergencies 

 (Source: Oza et al., 2017, https://doi.org/10.2196/jmir.7881) 

 

3.3 Project Phases and Milestones with MS Project Integration   

The informatics healthcare project followed a six-phase lifecycle, managed and monitored 

through MS Project. This approach facilitated effective oversight of dependencies, risk, and 

compliance milestones. Each phase employed Microsoft Project’s Gantt Chart, resource 

allocation features, and risk-tracking system. 

https://doi.org/10.2196/jmir.7881
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Phase 1: Project Start and Requirement Identification   

During this phase, a preliminary schedule was developed in MS Project to estimate required 

timelines and establish task dependencies using the tool’s task linking functionality. The system 

facilitated the scheduling of stakeholder interviews, clinical workflow observations, and 

requirements documentation. 

Milestone: All stakeholders have received the Clinical Requirements Validation Report and the 

Approved System Architecture and Security Design Document.   

Risk Management: MS Project completed the risk register view, which identifies and describes 

early-stage work deficits among clinicians. 

 

Phase 2: Development of System Design and Architecture   

During design, the MS Project chart with resource allocations displayed task assignments for 

developers, clinical advisors, and compliance officers. Design iterations with changes to the 

project scope were monitored by resaving the baselines at each phase. 

Milestone System Architecture and Security Design Document Approved. 

Risk Management: Heuristic slack time lowered Hamiltonian guide regulatory review. Buffers 

were added to account for review delays, using schedule slack time. 

 

Phase 3: Development and Integration of the Interface   

For this task, the developers used MS Project’s critical path view, which allows the project 

manager to see the non-parallel tasks and their dependencies for developing HL7/FHIR 

interfaces, migrating data, and validating test data. The system flagged potential areas of the 

timeline that could bottleneck and delay merging the systems.   

Milestone: Completion of HL7/FHIR interface integration for system interoperability. 

Risk Management: All interoperability failure issues were documented and monitored in MS 

Project’s task dependency matrix, then recorded in the active Issues folder, enabling timely and 

proactive reallocation of assets and resources.   

 

Phase 4: Validation of the System and Clinical Validation, plus other User Tests   

Clinical and systems validation required collaboration between business and technology 

specialists. Insufficient use of MS Project’s resource usage reports resulted in overly 

conservative resource and task allocation, which jeopardized the testing schedule. 

Milestone: Completion of Clinical Validation and User Acceptance Testing (UAT).   

Risk Management: A quick estimate of the work using MS Project’s timeline planning, also 

known as the Gantt chart, indicated that missing software or changes to the workflow would 

delay the testing phase.   

 

Phase 5: Training and Change Management   

Remaining milestones, such as modular training sessions and various assessments, were 

managed using MS Project's recurrence task features. 

Milestone: Completion of clinical user training and user certification. 
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Risk Management: Continuous monitoring of training programs using the Gantt view in MS 

Project revealed discrepancies between planned and actual training timelines, prompting 

reallocation of training resources and implementation of a fast-tracking system. 

 

Phase 6: Go-Live and Post-Implementation Review 

Phase six encompassed system go-live and post-implementation review. All integration 

activities, progress tracking, and configuration audits were consolidated as a single milestone in 

MS Project. Earned Value Analysis (EVA) was applied to assess post-go-live cost performance 

and earned value indices, utilizing MS Project as the primary scheduling tool. 

Milestone: Successful ‘Go live’ completion with confirmation of system stability. 

Risk Management: ‘Risk gap’ flags identified unaddressed issues like untested panels of 

interoperability and, with MS Project, the components of the EVA modular system used for 

configuration routing to aid project follow-up. 

 

3.4 MS Project–Enabled Risk and Configuration Coordination 

The MS Project system supports Planning, Risk Reconfiguration, Integration, and 

Interdependency Structure Rehabilitation. For ease of use and interoperability, MS Project was 

the primary tool for each phase of the project to configure risks and issues related to progress on 

the system configuration. MS Project constitutes the core of the complete risk and configuration 

coherence interface. 

 

Risk Integration: Every risk recorded conceives a corresponding response in the organisational 

Work Breakdown Structure captured in dynamic books. 

Configuration Baselines: Using the configuration baselines, a project manager can administer 

each part of the project’s release and benchmark planned outcomes with live progress to ensure 

uncontrolled configuration changes are documented for archival. 

 

Communication and Reporting: MS Project recognises a modular subsystem for collaboration 

that draws on the central MS Project system and enables the smooth functioning of the MS 

Project system with subsystem components of the EVA modular system. Internal reports are 

used to present project progress elements for a given time cycle. Notes for a specific cycle, 

collected from internal reports, are merged with general project documents in MS Project. 

Continuous Improvement: MS Project enables the aggregation of information blocks for 

reporting. Post-project closure reports incorporate notes on unresolved issues and configuration 

changes in closed systems, highlighting closed-loop activities that establish baselines for future 

closed system workflows. 

 

4. Key Capabilities of MS Project Tool in Healthcare Informatics 

Microsoft Project supports planning, scheduling, risk tracking, and resource allocation. (How 

Project Schedules Tasks: Behind the Scenes - Microsoft Support, n.d.) 

Key capabilities tailored for healthcare informatics include: 
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● Templates for recurring healthcare project types (EHR upgrade, interface implementation) 

(Project Management for Healthcare, 2023) 

● Tracking change requests related to regulatory updates or clinical workflow modifications 

(Project Management for Healthcare, 2023) 

● Visualizing dependencies between clinical validation and system integration (Hauschild et 

al., 2022) 

● Automated notifications to highlight schedule impact from unresolved clinical risks (Ciervo 

et al., 2019) 

Furthermore, MS Project can facilitate communication across multidisciplinary teams by 

providing a centralized platform for project status and resource management (Best Marketing 

Project Management Software 2025 | Reviews, Features, Pricing, n.d.). 

 

5. Lessons Learned and Best Practices 

Based on this healthcare case study, the use of Microsoft Project demonstrates that digital project 

management tools can increase coordination, improve traceability, and enhance compliance. 

Important recommendations for healthcare administrators include setting clear targets at each 

project stage, maintaining active, clinical-milestone-driven dynamic risk registers, and fostering 

open-level automated reporting dashboards. These practices facilitate proactive risk mitigation, 

evidence-based decision-making at every level, and real-time alignment of clinical and technical 

objectives. This leads to greater project efficiency and improvement of patient safety outcomes. 

 

6. Reflection, Insights, and Conclusion 

Healthcare informatics projects demand disciplined project management with a strong focus on 

risk and configuration management. Microsoft Project enables structured planning, rigorous 

scheduling, and ongoing oversight of risk and change. Integrating PERT into CPM helps the 

project manager identify critical path tasks and forecast delays (Meegle | Free Download 

PERT/CPM Integration Matrix Template, n.d.). The structured, systematic configuration 

management of clinical systems enhances traceability, facilitates regulatory compliance in the 

healthcare domain, protects patient safety, and enables the safe and efficient use of systems that 

are constantly evolving (Kinkelin et al., 2018). Implementing these interconnected practices 

reduces the likelihood of negative project outcomes, enhances project success, and improves 

reliability and safety in healthcare services. 
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