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Executive Summary

Ultrasound has become an increasingly important component of modern diagnostic care, while demand for
professionals capable of performing high-quality sonographic examinations continues to grow. In the United
States, diagnostic medical sonographer employment is projected to grow considerably faster than the average
occupation over the next decade. At the same time, the profession faces a more complicated challenge: increasing
workforce demand does not automatically translate into an equally accessible pathway for preparing new

practitioners.

Sonography education requires the development of both cognitive knowledge and highly technical psychomotor
skills. Learners must understand anatomy, hemodynamics, ultrasound physics, instrumentation, pathology,
examination protocols, image optimization, and clinical decision-making while simultaneously learning how to
manipulate an ultrasound transducer and acquire diagnostically useful images.

These competencies cannot be developed through classroom instruction alone.

Accredited diagnostic medical sonography education therefore depends heavily on structured laboratory and

clinical education.
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This creates a potential bottleneck: increasing the number of interested learners does not necessarily increase the
availability of instructors, laboratory resources, scanning opportunities, clinical affiliates, or supervised patient

encounters.

This research brief examines the vascular sonography workforce pipeline through three interconnected issues:

> Rising demand for sonography services and trained professionals.
> Structural limitations associated with clinical and competency-based training.
> Opportunities for simulation, active learning, and supplemental digital education to strengthen learner

preparation.

The evidence suggests that technology should not replace clinical sonography education. Rather, thoughtfully
designed simulation and interactive learning may provide learners with additional opportunities to practice
concepts, make mistakes, receive feedback, and develop foundational reasoning before and between clinical

experiences.

1. A Growing Need for Sonography Professionals

Demand for ultrasound services has expanded substantially.

Research published in the Journal of Ultrasound in Medicine found that the number of ultrasound
examinations performed in the United States increased from approximately 38.6 million in 2011 to 59.8 million

in 2021, representing an increase of more than 55 percent. (PubMed)

The labor outlook points in the same direction.

The U.S. Bureau of Labor Statistics projects employment of diagnostic medical sonographers to increase 13
percent between 2024 and 2034, considerably faster than the average for all occupations. Approximately 5,800
openings are projected each year during that period, including positions created by workforce growth and

replacement needs. (Bureau of Labor Statistics)
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Vascular ultrasound exists within this broader sonography workforce. Vascular professionals perform
noninvasive examinations of arteries and veins that generate anatomic and physiologic information used in

patient evaluation and clinical decision-making. CAAHEP recognizes vascular sonography as a distinct

concentration within diagnostic medical sonography education. (lnstitute of Fxtended earning)

These trends create an important workforce question:

If demand for sonography continues to rise, how do educational systems prepare enough competent

professionals without sacrificing the quality of clinical training?

2. Sonography Has an Unusual Training Challenge

Sonography is not simply a knowledge-based profession.

Successful scanning requires the learner to integrate what they know with what they see and what they physically

do with the transducer.

A learner may understand vascular anatomy academically buc still struggle to:

®  Orient the probe correctly;

® Recognize anatomy in multiple imaging planes;

e Optimize depth, gain, focus, scale, and Doppler settings;
e Maintain an appropriate Doppler angle;

e Distinguish artifact from pathology;

e Follow vessel anatomy dynamically;

e Apply appropriate compression;

® Recognize abnormal flow patterns; or

e Adaptan examination when the patient’s anatomy or pathology differs from textbook examples.

This makes sonography education particularly dependent upon experiential learning.
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CAAHEDP’s diagnostic medical sonography standards are designed around preparing competent entry-level

practitioners, while JRC-DMS oversees educational standards for programs seeking accreditation in diagnostic

medical sonography. (JRC-DMS)

Clinical education therefore remains essential.

The challenge is that clinical training is not infinitely scalable. A classroom can accommodate additional
students more easily than a vascular laboratory can create additional patients, preceptors, equipment,

procedures, and supervised scanning encounters.

This creates what Think Big Vascular identifies as the clinical exposure bottleneck.

3. The Clinical Exposure Bottleneck
Traditional sonography education relies on learners gradually translating classroom knowledge into scanning

competency through laboratories and clinical rotations.

That model remains essential, but its capacity depends on several external resources:

=> Qualified instructors.

Students require professionals capable of supervising examinations and providing meaningful feedback.

=> Clinical affiliates.
Educational programs require appropriate clinical environments in which learners can encounter actual

examinations and patient populations.
=> Adequate examination volume and diversity.

Learning vascular sonography requires exposure to more than normal anatomy. Students benefit from seeing

different body types, disease states, technical challenges, waveforms, artifacts, and examination circumstances.
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- Time.

Teaching while maintaining clinical productivity places competing demands on practicing sonographers.

The importance of the clinical environment is reflected directly in accreditation oversight. JRC-DMS reporting

requires accredited programs to provide updates regarding clinical sites and instructors, illustrating how closely

educational capacity is connected to the availability and quality of clinical resources. (JRC-DMS)

Consequently, expanding the vascular workforce cannot be viewed solely as a recruitment problem.

Itis also a training-capacity problem.

4. Credentialing Adds Another Layer to the Pipeline

Students eventually must translate education and clinical preparation into professional competency.

For example, the Registered Vascular Technologist (RVT) credential administered through ARDMS requires

successful completion of both the Sonography Principles & Instrumentation examination and the Vascular

Technology specialty examination, along with applicable education and clinical prerequisites. (Inteleos)

This means vascular learners are developing several forms of competency simultaneously:

Physics competency — understanding ultrasound principles and instrumentation.

Clinical knowledge — understanding vascular anatomy, physiology, pathology, indications, protocols, and

hemodynamics.

Image-acquisition competency — manipulating the transducer and system to obtain appropriate images and

Doppler information.

Interpretive reasoning — recognizing findings and determining whether the acquired information adequately

answers the examination’s clinical question.
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Educational tools that address only memorization therefore address only one part of the sonography learning

process.

5. Can Simulation Help?

Simulation cannot reproduce every aspect of scanning an actual patient.

It does, however, provide something clinical education cannot always guarantee:

repeatable practice.

A learner can encounter the same concept multiple times, make errors without affecting a patient, receive

feedback, and attempt the problem again.

Research across ultrasound education supports the value of this approach.

Simulation-based ultrasound training has been associated with improvements in ultrasound performance, and
research has demonstrated that skills developed in simulation environments can transfer into clinical

performance. (PubMed)

The broader health-professions literature also supports technology-enhanced simulation as an effective

educational strategy compared with no intervention. (PubMed)

The implication is not that simulation should replace supervised clinical practice.

Instead, simulation can be positioned as a bridge between knowing and doing.

6. Why Active and Gamified Learning May Matter

Another opportunity exists before a learner ever places a transducer on a patient.
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Concepts such as hemodynamics, Doppler physics, waveform interpretation, anatomy, scanning protocols, and
instrumentation can be practiced through active learning. Gamification applies selected game mechanics—such
as progression, challenges, feedback, points, scenarios, repetition, or achievement systems—to non-game

learning environments.

A systematic review of gamification in health-professions education found that gamification can improve
learning outcomes, particularly when game design is intentionally aligned with educational objectives rather

than added simply for entertainment. (PubMed)

More recent evidence similarly suggests that active-learning approaches including gamification, scenario-based
learning, and team-based learning can promote student engagement when they incorporate authentic tasks,

structured interaction, and timely feedback. (PubMed)

This distinction is critical.

The educational value does not come from making healthcare education feel like a game.

It comes from using game-design principles to encourage:

® Deliberate repetition;
e Retrieval practice;
o Immediate feedback;
® DProgressive difhiculty;
e Problem-solving;
e Application of knowledge;
® Learner persistence; and
e Low-risk failure followed by another attempt.
These characteristics are particularly relevant to sonography because competence develops through repeated

cycles of action, interpretation, correction, and refinement.
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7. From Clinical Bottleneck to Learning Continuum
The future of vascular education may therefore require thinking beyond a choice between classroom education

and clinical education.

A stronger model could create a continuum:

Learn — Practice — Simulate — Scan — Receive Feedback — Repeat

Within this model, educational technology does not attempt to replace the clinical instructor.

Instead, it allows portions of the learning process to occur before, between, and after clinical encounters.
Students could arrive at scanning laboratories having already practiced vessel identification.

They could rehearse scanning sequences before encountering patients.

They could strengthen physics concepts through repeated challenges. They could practice interpreting Doppler
waveforms.

They could encounter simulated clinical decisions repeatedly rather than waiting for the appropriate case to

appear during a rotation.

Most importantly, technology could create additional opportunities to practice thinking like a sonographer,

even when an ultrasound machine, instructor, clinical site, or patient is not immediately available.

Implications for Innovation

The vascular sonography workforce challenge should not be interpreted simply as a need to produce more
graduates. The goal must remain the development of competent practitioners. Increasing access without
protecting competency would create a different problem. For that reason, innovation should focus on expanding
the opportunities learners have to prepare for clinical education—not eliminating clinical education itself.
Digital simulation, gamification, case-based education, adaptive learning, and interactive image-recognition

exercises represent promising supplemental strategies.
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Think Big Vascular is exploring this space through VasIQ, an interactive vascular learning platform designed

to apply game-based and active-learning concepts to sonography education.

VasIQ should not be considered a substitute for an accredited educational program, supervised clinical
experience, credentialing examination, or professional instruction. Instead, it represents a broader question

worth testing:

Can interactive, repeatable, low-risk learning experiences help vascular learners arrive at the clinical

environment better prepared to learn?

That question forms the basis for Think Big Vascular’s next phase of educational research.

Conclusion

The future vascular workforce depends on more than attracting people to sonography.

It depends upon creating pathways through which learners can develop the knowledge, technical reasoning,

psychomotor coordination, and clinical judgment required for competent practice.

Growing ultrasound utilization and projected occupational demand increase the importance of that challenge.
Clinical experience will remain indispensable. But clinical exposure is a finite educational resource. The
opportunity for vascular education is therefore not to replace hands-on learning with technology, but to
determine which parts of learning can be strengthened before valuable clinical time begins. That is where

simulation, active learning, and thoughtfully designed educational technology may have their greatest impact.
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