
WHITEPAPER

Mahima Venugopalan 
Sr. Healthcare Consultant,
Citius Healthcare Consulting

Boopathirajan K
Sr. Healthcare BA, 
Citius Healthcare Consulting

A comparative look at 
complaints handling for 
medical devices:   
Traditional devices vs SaMD

Summary
Complaints handling is an important aspect of quality management for both traditional 
medical devices and software as a medical device (SaMD). This process is essential for 
ensuring the safety and effectiveness of medical devices. It involves a systematic process 
of receiving, documenting, reporting, investigating, and resolving complaints from users and 
healthcare providers. This paper explores the key differences, challenges, and complexities 
involved in complaints handling for both traditional medical devices and SaMD.
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As medical technology advances, complaint handling 
has become more challenging. The rise of software 
as a medical device (SaMD) has introduced new 
complexities, changing how issues are identified, 
investigated, and resolved compared to traditional 
hardware-based medical devices. This paper 
outlines these distinct approaches, highlighting 
the importance of tailored complaint management 
strategies to ensure regulatory compliance and 
enhance patient safety.

Medical technology has long been defined by physical, hardware-driven devices—tangible tools 
that enable life-saving interventions, precise diagnostics, and enhanced patient care. However, 
as healthcare becomes increasingly digitized, software is taking center stage, reshaping how 
we diagnose, monitor, and manage health conditions. 

Introduction

Medical devices: Innovations for patient well being
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 ▪ Traditional medical devices: The foundation of modern healthcare

Traditional medical devices are physical instruments designed for direct patient 
interaction. These devices, from implantable cardiac solutions to advanced surgical 
tools, demand rigorous quality control and maintenance. Complaints typically stem from 
material defects, performance inconsistencies, or mechanical malfunctions, requiring 
hands-on inspections and corrective measures.

While these devices remain indispensable, they still face challenges, including physical 
wear and tear, device recalls, and the need for continuous hardware innovation.

 ▪ SaMD: The future of intelligent Healthcare

In contrast, SaMD is transforming healthcare. These solutions operate independently of 
dedicated hardware, offering remote monitoring, predictive diagnostics, and personalized 
treatment plans. SaMD solutions, such as AI-powered imaging software, health tracking 
apps, and mobile imaging solutions, offer intelligence and adaptability. 

As SaMD continues to advance, the approach to safety, compliance, and issue resolution 
must evolve alongside it. Unlike traditional devices that rely on physical maintenance, 
SaMD demands continuous software validation, proactive risk mitigation, and real-time 
updates to maintain performance integrity.
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Differences in complaints handling: Traditional v/s SaMD

The transition from purely hardware-centric devices to integrated software-driven solutions 
demands a paradigm shift in complaint handling. Traditional medical devices follow well-
established quality control and regulatory pathways. In contrast, SaMD presents dynamic, 
ongoing challenges—ensuring software reliability, mitigating cybersecurity threats, and 
navigating regulatory compliance in an evolving landscape where standards are still maturing. 
Let’s take a closer look at the key differences:

For healthcare leaders, the message is clear—navigating this evolving landscape requires a 
dual focus on maintaining the highest standards in physical device safety while embracing the 
agility and adaptability of software-driven innovations.
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Effective complaints management in the medical device industry is essential for ensuring 
patient safety, regulatory compliance, and continuous product improvement. However, the 
nature of complaints varies significantly between SaMD and traditional medical devices. 
Understanding these distinctions is crucial for investigating these complaints and developing 
targeted resolution strategies.

Challenges in complaints handling: A comparative perspective

SaMD complaint handling challenges

 ▪ Data security and privacy

Investigating software failures often requires access to patient data, raising compliance 
challenges with regulations such as HIPAA and GDPR. Furthermore, medical terminology 
and clinical context can pose additional difficulties for software engineers analyzing 
these complaints.

 ▪ Software complexity and Interoperability

Complex software architecture, sophisticated algorithms, and extensive data make root 
cause analysis intricate and challenging. It often requires expertise across disciplines 
like software engineering, data science, cybersecurity, and medicine.

 ▪ Rapid technological evolution

Frequent software updates and version control challenges make it difficult to track 
historical issues and assess potential vulnerabilities. Investigators must ensure that 
previous incidents, version histories, and corrective actions remain relevant amid 
ongoing technological advancements.

 ▪ Context-dependent failures

Unlike hardware malfunctions, software failures are highly context-dependent and 
difficult to replicate in controlled environments. Factors such as user configurations, 
real-time data inputs, and external conditions significantly impact software performance, 
complicating root cause analysis.

 ▪ Device complexity and multi-component failures

Traditional medical devices consist of numerous mechanical, electronic, and material 
components. Failure analysis often requires specialized expertise, access to historical 
performance data, and physical examination under real-world conditions.

 ▪ Reproducibility and aging devices

Intermittent malfunctions and age-related wear and tear can complicate complaint 
investigations. Determining whether an issue is due to normal degradation, improper 
use, or an underlying defect requires comprehensive testing and historical data 
comparison.

Traditional medical device complaint handling challenges
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By recognizing these distinct challenges, organizations can establish tailored complaint 
management frameworks that enhance regulatory compliance, improve patient outcomes, and 
drive continuous innovation.

 ▪ Supply chain and user handling factors

Traditional medical devices are subject to various environmental and logistical factors, 
including storage, transportation, and handling conditions. Differentiating between user-
induced issues and genuine device malfunctions involves detailed supply chain and usage 
analysis.
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Key technical complexities in complaint resolution

Beyond categorizing complaints, addressing the root causes of medical device issues—
whether software-driven or hardware-based—requires deep technical expertise. Both SaMD and 
traditional devices pose distinct complexities while resolving the issues.

SaMD complaint resolution complexities

Traditional medical device complaint resolution complexities

By leveraging cross-disciplinary expertise, robust diagnostic tools, and advanced analytics, 
organizations can refine their complaint-resolution processes, ensuring that both SaMD and 
traditional medical devices meet the highest standards of reliability and patient safety.

 ▪ Bug fixes and patch management

Software-driven solutions require continuous updates to maintain compliance and 
functionality. However, rolling out software patches without disrupting clinical workflows 
or introducing new vulnerabilities is a delicate balancing act. Complaint resolution teams 
must ensure that software updates do not inadvertently create new issues.

 ▪ User requirements and variability

SaMD products serve a diverse user base, including healthcare professionals and 
patients with varying technical expertise. Incorporating user feedback into software 
improvements while ensuring accuracy, usability, and compliance presents significant 
challenges.

 ▪ Integration with emerging technologies

Devices must integrate seamlessly with evolving medical technologies, hospital 
information systems, and electronic health records (EHRs). Maintaining interoperability 
while ensuring data security and stability during integrations remains a critical 
challenge, particularly given the rapid pace of technological innovation.

 ▪ Adapting to technological advancements

As traditional medical devices increasingly integrate with digital health ecosystems, 
complaint resolution must encompass both hardware and software considerations. 
Ensuring smooth interoperability between legacy hardware and modern digital systems 
can delay issue resolution and complicate troubleshooting efforts.

 ▪ Hardware malfunctions and environmental factors

Unlike software-based solutions, traditional medical devices comprise physical 
components prone to wear, environmental stress, and aging. Identifying whether an 
issue stems from hardware failure, inadequate maintenance, or external factors requires 
advanced diagnostic tools and real-world testing methodologies.
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SaMD complaint management for a digital-first Healthcare ecosystem

With software-driven healthcare solutions becoming more complex, organizations must adopt 
a forward-thinking complaint management framework that integrates advanced classification 
systems, AI-driven insights, cybersecurity resilience, and a knowledge-sharing ecosystem. 
Here’s how the next generation of SaMD complaint management is taking shape.

 ▪ Complaint classification

Managing complaints effectively requires a structured classification framework that 
differentiates between software bugs, user interface issues, cybersecurity vulnerabilities, 
and medical performance failures. This segmentation enables organizations to assess 
severity and prioritize remediation efforts with precision.

 ▪ Version control

Traceability is paramount with continuous updates and iterative software improvements. 
Implementing meticulous version-specific complaint tracking ensures that reported 
issues are directly linked to specific software updates, preventing regression failures and 
enabling targeted resolutions.

 ▪ Cybersecurity

Cybersecurity threats in SaMD are escalating, demanding a dedicated and streamlined 
response mechanism within complaint management. Organizations must establish rapid 
containment strategies for vulnerabilities, data breaches, and software hacks. This 
includes fast-tracking cybersecurity-related complaints and deploying automated risk 
mitigation protocols.

 ▪ Data privacy and protection

Beyond cybersecurity, robust data privacy measures are crucial. Access to sensitive 
patient information should be strictly controlled, with clear protocols for auditability and 
security assessments. Organizations must also embrace de-identification methodologies 
to minimize privacy risks while ensuring compliance with global regulatory standards.

 ▪ Harnessing AI and ML for root cause analysis

The complexity of software-driven medical devices necessitates an intelligent, data-driven 
approach to complaint resolution. AI/ML-powered predictive analytics can transform 
complaint management by identifying recurring patterns, failure trends, and root causes 
based on historical data. By automating issue categorization and root cause detection, 
organizations can move beyond reactive fixes to preventive action—driving continuous 
improvement in software reliability and patient outcomes.
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 ▪ Empowering teams with continuous learning and knowledge sharing

SaMD complaint resolution is as much about technology as it is about human expertise. 
Organizations must invest in end-to-end training programs that cover software principles, 
product specifications, regulatory compliance, cybersecurity, and competitive landscapes. 
Hands-on experimental training and real-world simulations can enhance investigative 
capabilities, while structured knowledge-sharing frameworks ensure that emerging 
challenges—ranging from AI evolution to regulatory updates—are rapidly disseminated 
across teams.

A culture of ongoing education strengthens organizational resilience, equipping teams with the 
insights needed to anticipate and address issues before they escalate into regulatory concerns 
or patient safety risks.
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Our approach to streamlined complaint management

Effective complaint management for both software as a medical device (SaMD) and traditional 
medical devices relies on leveraging advanced digital technologies. By integrating AI and data 
analytics, organizations can gain actionable insights and predictive capabilities, significantly 
improving the speed and accuracy of investigations.

Adopting digital Quality Management Systems (QMS) enables real-time tracking, automated 
workflows, and seamless integration with other quality management processes, reducing 
investigation times and expediting complaint resolution. Cloud-based solutions enhance 
scalability, flexibility, and data security, enabling seamless collaboration across cross-
functional teams.

Citius Healthcare Consulting ensures seamless integration with digital health technologies, 
improving the accuracy and completeness of complaint records. With our commitment to 
continuous improvement and innovation, we help organizations adopt cutting-edge tools and 
methodologies, optimizing their complaint-handling processes.
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Conclusion

The complexities and challenges in managing complaints for SaMD and traditional medical 
devices underscore the need for a tailored, technology-driven approach. Addressing these 
intricacies through structured processes, technical expertise, and advanced digital solutions 
can enhance complaint resolution efficiency, ensure regulatory compliance, and drive 
continuous process improvement. By adopting evolving technologies and best practices, 
organizations can strengthen their complaint management systems, leading to faster 
resolutions, improved product quality, and better patient outcomes.
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Citius Healthcare Consulting is a trusted partner in navigating the 
complexities of Healthcare and Life Sciences. As a transformative force, we 
empower organizations to overcome their critical business and technology 
challenges, driving sustainable growth.

By merging the management consulting expertise of what was formerly 
FluidEdge Consulting, with the digital healthcare capabilities of CitiusTech, 
our goal is to empower healthcare organizations with solutions that address 
their most critical challenges. Leveraging our deep domain knowledge and 
CitiusTech’s cutting-edge HealthTech and Life Sciences innovations, Citius 
Healthcare Consulting strives to deliver impactful outcomes that enhance 
patient care and drive operational efficiency.

Building on our legacy of excellence, we continue to support Providers, 
Payers, Life Sciences companies, and MedTech organizations across the 
healthcare ecosystem-

 � Experienced consultants: An average of 15+ years of experience

 � Proven track record: Over 1,200 global projects delivered

 � Cost Savings: Exceeding $300M in savings and a consistent return on 
investment through cost recovery and improved revenue capture 

We are committed to shaping the future of healthcare.

Discover more at: www.citiustech.com/citius-healthcare-consulting
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