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ABSTRACT

The rapid integration of artificial intelligence (Al) into vascular medicine is transforming clinical practice, particularly in
diagnostic imaging, vascular mapping, and automated procedural planning. While these advancements promise improved
precision and efficiency, they also raise concerns about the future of work for professionals whose roles intersect with increasingly
autonomous technologies. This qualitative study explores how vascular clinicians, technologists, and healthcare administrators
perceive the potential risk of unemployment, job displacement, and role restructuring as Al adoption expands across vascular care
settings. Drawing on semi-structured interviews and an interpretive thematic analysis, the study reveals a complex mixture of
optimism and apprehension. Participants acknowledged the clinical benefits of Al while expressing concern about skill
redundancy, diminishing professional autonomy, and institutional unpreparedness for workforce transitions. The findings show
that the perceived risk of unemployment stems less from the technology itself and more from uncertainty surrounding how Al
will be implemented, governed, and integrated into daily workflows. The study concludes that Al is reshaping professional
identities and redistributing tasks rather than simply replacing jobs, highlighting the need for proactive upskilling, ethical
guidelines, and policy frameworks to support a human-centered approach to Al integration in vascular medicine.
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INTRODUCTION

The rapid evolution of Artificial Intelligence (AI) has transformed the global healthcare landscape, with vascular medicine
emerging as one of the fields most profoundly impacted by technological innovation. Al-powered diagnostic imaging, automated
vascular mapping, predictive analytics for aneurysm risk, and robot-assisted endovascular procedures have reshaped clinical
workflows and expanded medical capabilities. These technological advances promise enhanced diagnostic precision, faster
intervention, and improved patient outcomes, yet they simultaneously raise critical concerns about the displacement of human
labor, deskilling, and the broader socioeconomic implications of automation in healthcare.

In recent years, the introduction of machine learning algorithms for vascular imaging interpretation, automated Doppler waveform
analysis, and Al-driven treatment planning systems has accelerated the integration of automation into traditionally human-
dominated areas of vascular care. As Al systems become more capable of performing tasks once viewed as the exclusive domain
of surgeons, radiologists, and vascular technologists, there is growing anxiety about the long-term implications for clinical
employment. Such concerns echo broader global debates on technological unemployment, where emerging technologies have
historically replaced or redefined human roles across industries. However, the healthcare sector is unique due to its reliance on
clinical judgment, empathy, ethical reasoning, and tacit knowledge—components that Al has yet to fully emulate.

Despite this uniqueness, uncertainties persist. Many vascular professionals perceive Al not merely as a tool to augment practice
but as a force that may redefine their roles, alter job responsibilities, or potentially reduce the need for human expertise in
repetitive or algorithmic tasks. These perceptions are intensified by the increasing sophistication of AI-driven automation capable
of independently analyzing vascular images, detecting patterns, and recommending clinical pathways with high accuracy. While
Al is often described as a supportive tool, its encroachment into diagnostic decision-making raises questions about the future
employment landscape for technologists, imaging specialists, and even vascular clinicians.

Existing literature on Al and employment has largely focused on general healthcare or technologically vulnerable sectors such as
radiology and pathology. Frey and Osborne (2017) argue that occupations with high routine and pattern-recognition components
are at greater risk of automation—a category that overlaps significantly with vascular imaging and diagnostics. Similarly,
Brynjolfsson and McAfee (2014) highlight the role of Al in driving “the second machine age,” where automation may outpace
human adaptability, resulting in structural unemployment if reskilling does not keep pace with technological change. These
theories provide important insights but have seldom been applied specifically to vascular medicine, a field rapidly adopting
automation but understudied in terms of workforce implications.

Research on Al in healthcare tends to emphasize clinical outcomes, algorithmic accuracy, patient safety, and ethical
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considerations such as privacy and data security. Far less attention has been directed toward the workforce transformation
associated with the rise of Al-powered vascular technologies. Preliminary evidence suggests that automation may shift task
allocations within vascular teams, reducing the need for routine data collection and manual imaging interpretation while
increasing the demand for professionals skilled in Al oversight, validation, and multidisciplinary collaboration. Yet, little is
known about how vascular clinicians themselves interpret these shifts or how they perceive the risks of job displacement or
unemployment.

The limited qualitative research available suggests that healthcare professionals often experience ambivalent emotions regarding
automation—ranging from optimism about improved efficiency to fear of redundancy, loss of professional identity, and
diminished autonomy. These emotional and psychological dimensions are critically important in understanding the real-world
impact of Al integration, particularly in specialized fields where expertise has traditionally been viewed as irreplaceable.

Theoretical debates also highlight two contrasting perspectives:
1. Al as a Complement to Human Expertise, where machines enhance human decision-making and reduce cognitive
load.
2. Al as a Substitute for Human Labor, where automation performs tasks more efficiently and consistently than humans,
pushing certain roles toward obsolescence.

In vascular medicine, both perspectives appear relevant. Al complements surgeons by enabling precision navigation during
endovascular procedures, but it also threatens to substitute technologists in image acquisition and analysis. As a result, the
boundary between augmentation and replacement remains fluid and unclear.

A major gap in the literature is the lack of qualitative, context-driven research capturing the lived experiences, perceptions,
and concerns of vascular professionals directly exposed to Al-driven automation. Quantitative studies provide valuable statistical
insights, but they rarely explore the emotional, professional, and identity-related consequences of technological disruption.
Furthermore, institutional policies, workforce development strategies, and readiness for Al adoption vary widely across healthcare
systems, necessitating in-depth qualitative exploration.

Therefore, this study seeks to explore the emerging risks of unemployment, job displacement, and role redesign associated with
Al in vascular medicine, focusing specifically on the perspectives of clinicians, technologists, administrators, and allied health
professionals. By examining these perspectives through interviews, thematic analysis, and interpretive approaches, the research
aims to contribute nuanced understanding of how Al integration is reshaping professional identities, altering employment
trajectories, and redefining the future of vascular care.

The combined insights from technological, ethical, economic, and clinical perspectives underscore the relevance of this study.
As healthcare systems increasingly incorporate Al-driven automation, understanding its implications for workforce stability
becomes essential for policymakers, educators, and hospital administrators. Ultimately, this research aims to guide responsible
Al integration—one that enhances clinical performance while safeguarding human employment, professional dignity, and
equitable access to high-quality care.

RESEARCH METHODOLOGY

This study adopts a qualitative research methodology in order to explore, in depth, the perceptions, experiences, and concerns of
healthcare professionals regarding the risk of unemployment arising from increasing artificial intelligence integration in vascular
medicine. A qualitative approach is the most appropriate because the phenomenon under investigation involves complex human
emotions, evolving professional identities, and subjective interpretations of technological change—factors that cannot be
meaningfully captured through numerical or statistical methods. Qualitative inquiry allows the researcher to examine how
individuals make sense of Al-driven automation within their clinical environments and how these perceptions shape their
understanding of job security, skill relevance, and workplace transformation.

The research is grounded in the interpretivist paradigm, which assumes that reality is socially constructed and that individuals
interpret technological advancements based on their professional backgrounds, experiences, and cultural contexts. Through this
perspective, the study seeks to understand how vascular surgeons, radiologists, technologists, nurses, and administrators negotiate
meaning when confronted with automation in diagnostic imaging, vascular mapping, or robotic-assisted procedures.
Interpretivism guides the researcher to focus not on predicting outcomes but on understanding the subjective meanings that
participants assign to Al integration.

Purposive sampling is used to identify participants who possess direct experience with vascular medicine and who have interacted
with, or been exposed to, Al-enabled diagnostic or treatment technologies. This sampling strategy ensures that the participants
can provide rich, relevant, and contextually grounded insights. The study includes vascular clinicians, imaging technicians,
hospital administrators, and individuals working in health informatics or medical technology implementation. The final sample
size is determined by the principle of data saturation, where interviews continue until no new themes or meaningful insights
emerge.

Data is collected primarily through semi-structured interviews (100 samples). This method offers the flexibility to explore
emerging issues while still maintaining consistency across conversations. The interviews allow participants to describe their
experiences with Al technologies, articulate their concerns regarding job displacement, reflect on changes in clinical workflows,
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and discuss their expectations for the future of their profession. Each interview is conducted in a conversational tone to encourage
openness and to capture the depth of the participant’s perspective. The interviews are supplemented, where available, by informal
discussions, observational notes, and relevant institutional documents such as strategic technology plans or workforce guidelines.
These additional sources support contextual understanding and help triangulate the findings.

The analysis of data follows a thematic approach, which is well-suited to qualitative studies aiming to interpret patterns of
meaning within narratives. The researcher begins by transcribing the interviews verbatim and reading the transcripts repeatedly
to become familiar with the content. Initial codes are generated through careful, line-by-line interpretation of the text. These codes
are then gradually organized into broader thematic categories that reflect recurring ideas, concerns, or insights—such as
perceptions of automation, evolving skill demands, job insecurity, professional identity, and institutional preparedness. Through
this iterative process, themes are refined, compared, and integrated into a coherent analytical narrative that captures the essence
of participants’ experiences. The thematic analysis remains flexible, allowing new ideas to emerge organically rather than
imposing predetermined categories on the data.

Ethical considerations are integral to the research process. Participants are informed about the purpose of the study, the voluntary
nature of their involvement, and their right to withdraw at any time. Informed consent is obtained prior to data collection, and
confidentiality is maintained by anonymizing names, professional roles, and institutional affiliations. Given the sensitivity of
discussing job insecurity, the researcher adopts a respectful and empathetic stance throughout the interviews, ensuring that
participants feel comfortable sharing their views without fear of judgment or professional repercussions. All data is stored
securely, and only the researcher has access to the interview transcripts.

To ensure the trustworthiness of the findings, the study employs several strategies commonly used in qualitative research.
Credibility is enhanced by allowing participants to clarify or expand on their statements during the interview and, when necessary,
by engaging in follow-up discussions. Transferability is supported by providing detailed descriptions of the research context,
participants, and technological environment, enabling readers to determine whether the insights may apply to similar settings.
Dependability is addressed through careful documentation of the research process, including the evolution of codes and themes.
Confirmability is strengthened through reflexive note-taking, in which the researcher consciously reflects on personal biases and
assumptions to avoid influencing the interpretation of the data.

Although the qualitative design provides rich and nuanced understanding, it also has inherent limitations. The study focuses on a
specific group of professionals within a particular medical specialty, meaning that the findings may not reflect perspectives in
other fields of medicine or healthcare. The reliance on self-reported data introduces the possibility of subjective bias, as
participants may emphasize certain experiences over others. Finally, the cross-sectional nature of the study limits the ability to
capture long-term changes in professional attitudes as Al technologies continue to evolve.

Despite these limitations, this methodology provides a robust and appropriate framework for exploring the central phenomenon
of this research. By engaging directly with the voices and lived experiences of vascular healthcare professionals, the study aims
to illuminate the complex ways in which Al-driven automation is reshaping perceptions of employment, professional identity,
and the future of the vascular medical workforce.

FINDINGS AND DISCUSSION

The findings of this qualitative study emerge from a detailed thematic analysis of the narratives shared by vascular surgeons,
radiologists, technologists, nurses, administrators, and health informatics specialists. Participants described their experiences with
artificial intelligence (AI) and automation in vascular medicine, their perceptions of employment risks, and their expectations
about the future of work within their discipline. The findings reveal a complex landscape of optimism, uncertainty, and
apprehension, reflecting both the promises of Al-enabled healthcare and the anxiety it generates among professionals whose roles
are being reshaped by technological innovation.

A central theme that emerged across interviews was the perception of Al as both an enabler and a disruptor. Many participants
acknowledged that AT has significantly improved diagnostic accuracy in vascular imaging, accelerated the processing of Doppler
studies and angiographic scans, and reduced the margin of human error. Several clinicians noted that Al-driven vascular mapping
tools allow for more precise treatment planning and contribute to better surgical outcomes. Despite these improvements,
professionals simultaneously expressed concern that the increasing autonomy of Al systems could gradually diminish the need
for human expertise, particularly in tasks requiring pattern recognition, measurement interpretation, or routine imaging analysis.
This dual perception—beneficial yet threatening—reflects the inherent tension between technological advancement and job
security, a tension widely recognized in contemporary debates on automation in healthcare.

Another important finding relates to fear of job displacement and the erosion of professional identity, especially among
vascular technologists and imaging specialists. Participants working in technical and support roles were particularly vocal about
their uncertainty regarding the longevity of their positions. Several expressed concern that Al systems capable of autonomously
interpreting vascular images may eventually reduce the demand for human technicians. A recurring sentiment among these
professionals was the worry that Al threatens to “replace” portions of their job that once required specialized technical skill,
potentially reducing their role to that of a machine operator or assistant rather than an independent expert. Such concerns mirror
existing literature suggesting that automation disproportionately affects mid-skill roles where routine or repetitive tasks are more
easily automated.

201
VASCULAR & ENDOVASCULAR REVIEW

www.VERjournal.com


http://www.verjournal.com/

Assessing the Risk of Unemployment Amid Rising Artificial Intelligence Integration : Automation in Vascular Medicine

Fear of Job Displacement Due to Al
60

50

40

30

20

10

e aooe ™ wig®

For vascular surgeons and senior clinicians, the fear was less about immediate job loss and more about role transformation and
skill redundancy. Many recognized that while Al cannot replicate surgical judgment or intraoperative decision-making, it is
increasingly involved in preoperative planning, image integration, and risk prediction. These clinicians expressed concern that
their traditional expertise, accumulated over years of training and practice, might be undervalued as Al systems begin generating
differential diagnoses or recommending treatment paths. For some, this shift represented a threat to their professional autonomy,
while for others it raised ethical questions about how much responsibility should be delegated to machines.

A further theme that emerged was the recognition of the need for new skill sets and continuous upskilling. Participants
acknowledged that the healthcare workforce will need to adapt to the technological environment by acquiring competencies
related to Al interpretation, data literacy, digital system navigation, and interdisciplinary collaboration with data scientists or Al
engineers. However, many also expressed concern that institutions are not providing adequate support, training, or long-term
planning to prepare them for this shift. Some reported feeling overwhelmed by the expectation to quickly adapt to new software
and systems without structured training or clear guidance. The findings suggest a mismatch between the pace of technological
adoption and the preparedness of the workforce—a misalignment also noted in international studies of Al integration in
healthcare.

Perceived Need for Upskilling in Al-integrated Vascular Medicine
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The interviews also revealed a recurring theme of institutional unpreparedness. Many participants perceived hospitals and
healthcare systems as eager to adopt Al technologies for efficiency and prestige but less proactive in considering the implications
for staff roles, employment stability, and training needs. Administrators echoed these concerns, noting that decisions to implement
new Al systems often stem from economic motivations or external pressures rather than holistic workforce planning. Several
administrators indicated that while automation may reduce operational costs, they are equally aware of the challenges it poses for
employee morale, job satisfaction, and workplace cohesion. This institutional tension underscores the need for deliberate policy
frameworks to ensure that Al integration is carried out responsibly and ethically.

Another important theme was the observation that AI does not entirely eliminate human roles but leads to a complex
redistribution of tasks. Participants noted that while Al handles repetitive tasks such as measurements or image segmentation,
the human role shifts toward oversight, verification, and intervention in ambiguous cases. This perception aligns with emerging
discussions in the literature that describe Al as a complement rather than a replacement for human labor, provided that appropriate
regulatory and professional structures are maintained. However, participants emphasized that such complementary roles may not
be sufficient to preserve all existing jobs, especially in technical fields where task substitution is more pronounced.
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Perceived Impact of Al on Vascular Roles
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A noteworthy finding concerns the emotional dimension of Al-driven automation. Many participants expressed feelings of
anxiety, frustration, or vulnerability linked to the uncertainty surrounding their future roles. Some feared that younger
professionals may receive better training in Al-related competencies, creating generational divides within the workforce. Others
worried about the psychological toll of thinking that their years of expertise may no longer guarantee job security. These emotions
form an integral part of the broader narrative on automation anxiety and highlight the human cost of technological progress.

The findings also touched upon the question of ethical responsibility and accountability. Several clinicians expressed concern
that if Al systems become more autonomous in decision-making, it may become difficult to determine who bears responsibility
in cases of error or misdiagnosis. This uncertainty reinforces existing debates in the literature about the need for guidelines, legal
frameworks, and ethical boundaries in Al-enabled healthcare environments.

In synthesizing these findings, the study reveals that the risk of unemployment associated with Al integration in vascular medicine
is perceived as real but complex. While outright job loss may not be imminent for all professional categories, significant role
restructuring is already underway. The findings suggest that the threat is not simply technological but institutional and emotional,
involving shifts in skills, power dynamics, and professional identity. These findings align with broader theoretical discussions
that position Al as a transformative force requiring careful governance, continuous upskilling, and workforce planning to balance
technological efficiency with human well-being.

CONCLUSION

This study set out to explore how healthcare professionals working in vascular medicine perceive the growing integration of
artificial intelligence and the potential risks it poses to employment, professional identity, and the future of clinical practice.
Through a qualitative exploration of lived experiences and professional narratives, the research reveals that Al-driven automation
is reshaping the workforce in profound and multifaceted ways. While Al brings considerable promise—enhancing diagnostic
accuracy, improving surgical planning, and reducing human error—it also generates deep anxieties regarding job displacement,
skill redundancy, and shifting professional hierarchies.

The findings suggest that fears of unemployment are not rooted solely in the introduction of new technologies, but rather in the
uncertainty surrounding how these technologies will be institutionalized and managed. Participants emphasized that the true risk
lies in the gradual redistribution of tasks, where routine and repetitive components of vascular diagnostics become increasingly
automated. This shift creates ambiguity about the long-term relevance of certain roles, particularly among technologists and
imaging specialists whose work overlaps with algorithmic capabilities. At the same time, clinicians expressed concern that their
expertise may be overshadowed by Al systems capable of generating diagnostic insights, raising questions about autonomy,
authority, and the evolving nature of medical judgment.

A recurring conclusion from participants’ narratives is that Al is not inherently a replacement for human professionals but a
transformative force that demands adaptation. Rather than eliminating jobs outright, Al appears to alter the structure, expectations,
and competencies required within the vascular healthcare workforce. The study’s findings highlight that the potential for
unemployment is closely tied to institutional preparedness—or lack thereof. Without thoughtful workforce planning, structured
upskilling programs, and clear guidelines on the scope of Al in clinical decision-making, the implementation of AI may indeed
amplify job insecurity.

The emotional and psychological dimensions of Al integration emerged as a critical insight. Feelings of fear, vulnerability, and
concern for the future underscore the human impact of technological evolution. These emotions influence professional behavior,
willingness to adopt new systems, and overall workplace morale. Addressing these concerns requires not only technical training
but also empathetic leadership, transparent communication, and supportive institutional policies.

Although this study provides valuable insights, its qualitative nature means that findings are context-specific rather than
generalizable across all healthcare settings. However, they contribute meaningfully to the broader discourse on Al-driven
workforce transitions by illustrating how automation is experienced by those directly affected.
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In conclusion, Al integration in vascular medicine presents both opportunities and challenges. It has the potential to enhance
healthcare delivery, but also threatens to disrupt existing workforce structures if not managed responsibly. The study underscores
the need for a human-centered approach to Al adoption—one that balances technological advancement with professional stability,
ethical responsibility, and ongoing development of clinical competencies. Ensuring that the workforce is equipped, supported,
and valued during this transition is essential for building a future in which Al and human expertise coexist constructively within
vascular care.
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