
As data and algorithms begin to impact our healthcare model in meaningful ways, we 
must recognize that data in healthcare is a means to an end, not the solution.

Industry leaders identified diagnostic imaging early on as a key beachhead market 
for machine learning applications in healthcare. Pitchbook data shows investments 
accelerated in 2015 and peaked in 2018, with deals and total amount invested falling by 
about 30% in 2019. Anecdotally, valuations of artificial intelligence (AI) and diagnostic 
imaging companies also fell: a low barrier to entry meant more companies competed 
for fewer investment dollars and differentiated product market fit became increasingly 
difficult to establish. In 2020, the COVID-19 pandemic reignited founder and investor 
interest in automating medical imaging analysis, as researchers and clinicians looked 
for scalable diagnostic tools to manage the pandemic. 

 

 

Figure 1: Investment trends in machine learning for healthcare applications

 
Today, there are between 29 and 64 machine learning FDA-approved medical devices 
and algorithms, depending on definition and technical rigor. At the most rigorous 
definitions, 21 of 29 (72%) are in the field of radiology, followed by 4 of 29 (14%) with 
applications in cardiology. Of the 29 approved devices, most of the FDA approvals 
came in 2018 (13 of 29, or 45%), with fewer approved in 2019 (10 of 29, nearly 35%).  

Armed with the benefit of hindsight as we approach three years post the 2018 
investment boom, we look at business model evolution, technical metrics, lessons 
learned, and remaining challenges for machine learning applications in medical imaging. 

Part 2

Brian Wong, PhD 
Senior MedTech Research Analyst

Artificial Intelligence 
in Healthcare: 
Algorithms Are Built on Data, 
Healthcare Is Built on Trust 

Kate MacNamee, MS
Director of Design Research

Thomas Lutzow, BFA
Director of Human-Centered 

Industrial Design



Usability of Machine Learning Applications
Interest in applying machine learning to medical imaging grew out of technical overlaps 
with other industries that have successfully leveraged imaging data, found product-
market fit, and developed highly scalable solutions, such as agriculture and autonomous 
vehicles. There is also a well-understood need for medical imaging due to a limited 
supply of trained clinicians with core knowledge and well-documented variability in 
diagnostic outcomes due to the complexity of images and variety of parameters. 

To date, machine learning techniques have overcome technical, regulatory, and early 
adoption challenges of diagnostic imaging and have yielded promising real-world 
results, but they have also highlighted new challenges. As the industry moves beyond 
proof of concepts, products must be able to generate market traction, demonstrate 
scalability, and impact patient experience or outcome. Once machine learning-based 
products have shown a track record of safety, efficacy, and market adoption, the 
industry will need to transition from “supervised” algorithms to “unsupervised” (or “deep 
learning”) to drive the next stage of growth. In order to achieve this, clinicians must 
trust and appreciate the technology; the market data today suggest they do not.

When Machine Meets Healthcare
Studies now clearly demonstrate that AI-based diagnostics can identify areas of 
interest with equal or better specificity than trained clinicians (Oren O., 2020). However, 
the heart of data, algorithms, and machine learning is probabilities, and human beings 
tend not to make personal decisions according to probabilities. Healthcare decisions 
are driven by clinicians and patients, not by statistics. This disconnect between data 
and human decision-making is an enormous barrier to technology adoption. Indeed, 
market research by Ximedica and others (e.g., McKinsey) has highlighted usability 
challenges from both the practitioner and patient point of view and reveals a distrust 
between engineering data, clinicians, and patients. Understanding the patient journey 
and nuanced insights into how decisions are made is more relevant in the age of 
technology, not less.

As technology becomes more prevalent in healthcare, developers of algorithmic 
solutions must lean into the humanity of healthcare and recognize the significant 
mental and financial burden of technology disruption in healthcare. Market adoption 
is only possible when solutions move beyond technical metrics and prioritize the 
stakeholders, considering the user journey, human factors, and workflow integration. 

One example of reducing cognitive burden is addressing the “black box” reputation of 
most algorithms, where an application generates an output whose reasoning is not 
obvious to the clinician, leading to mistrust and low adoption. Because healthcare and 
diagnostic decision-making can be subtly influenced by myriad internal and external 
factors, we believe that the way that data and results are delivered is as important as 
what the conclusions are.
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Figure 2: Sample radiology report, typical of what is generated today 

Figure 2 shows a typical radiology report that could be generated by either a 
technician or an AI application. While rich in data and technically accurate, the report 
offers few contextual cues or support to guide the patient or the clinician through a 
complex conversation. 

Conversely, Figure 3 shows the same data generated by an AI algorithm that 
incorporates multiple tools that empower the patient to have a meaningful 
conversation with their physician or when seeking a second opinion.
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Figure 3: Example of an AI-generated radiology report with greater usability (designed by Ximedica)

 
Note: All design decisions were made to increase usability, clarity, and perception of 
control. Because the design was not informed by interviews with neuroradiologists, the 
design does not accurately reflect a clinically relevant prioritization of information, but it 
demonstrates how design can enhance the usability of AI-generated reports.

A.  Multiple viewing options (adjustable for user preference) increase the perception of 
flexibility and customization in an otherwise automated process.

B.  Clear visual association between real anatomy and calculated outcomes improves 
encoding depth and increases speed of understanding.

C.  Modern, cognitively considerate data visualization improves comprehensibility of 
the report. The design also includes the ability to select individual structures and 
explore data specific to that structure to confirm, deny, or provide fodder for AI and 
clinician hypotheses.

D.  Spatial and visual differentiations between data with which you can interact and 
data serving as static information improves workflow and allows users to drill 
down for deeper investigations of important elements without sacrificing space 
at the top level.

E.  Toggling between total volumes and hemispheric volumes allows access to more 
specific data at a single point of use.

F.   No conclusions are made on the clinician’s behalf; instead potential areas 
of interest or irregular results are indicated to help clinicians prioritize their 
investigations. This allows users to incorporate context into their clinical 
decision-making and increases the clinician’s perception of the AI as a potentially 
trustworthy partner, rather than a digital dictator.

G.  Explicit traceability to patient scans and other raw data provides some level of 
transparency to an inherently opaque process. By removing as much of the “black 
box” as we can, we strengthen the foundation upon which users’ trust can be built.
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Ximedica has provided a unique growth platform enabling organizations 
Ximedica is a full-service product development firm. For 30 years

to successfully deploy medical technology products into the market.
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As technology continues to play a greater role in our healthcare decisions, the 

deeply understanding the human condition. If the product is to succeed, all designs, 

limitations, and patterns.

relationship, not replace it. 

these goals in mind increases adoption rates, reduces training needs, creates trusting 
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Conclusion

emerging and legacy healthtech industry will strive to deliver the best experience, drive
positive outcomes, and generate growth by leaning into the patient and user, building
meaningful relationships between patients and stakeholders (Birkhauer J., 2017), and

including information and communication, must account for cognitive capabilities,

As algorithms play an ever-greater role in healthcare, the need to design for the human
experience is more important than ever. Data should enhance the patient-clinician

Ximedica has spent the last three decades designing and developing products to
enhance the human experience. With the increasing implementation of artificial
intelligence and data analytics, medical devices must adapt their designs to ensure that
these new technologies remain approachable, usable, and effective. Designing with

relationships, and drives economic value for our clients.

To continue the conversation, reach out to our leaders in design and research:




