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Applications of AI in Healthcare present 
challenges and considerations unique to that 
industry. We conducted a survey specifically 
targeted to AI in healthcare to understand 
more about the current trends and approaches 
in that space. The insights and trends revealed 
in this report are informed by the intentional 
contrast in the survey respondents we targeted: 
organizations with years of history deploying AI 
applications in production versus those which 
are newly exploring AI, Technical Leaders 
versus general respondents, relative company 
size, and geographic region. We hope you find 
this survey report informative and helpful; we 
plan to repeat this survey in years to come.

Survey details
The AI in Healthcare Survey ran online for 83 
days, from December 7, 2020, to February 
28, 2021. A total of 373 respondents from 49 
countries participated, and 322 respondents 
answered all survey questions. A quarter of 
respondents (27%) held Technical Leadership 
roles. Respondents were recruited via social 
media, online advertising, the Gradient Flow 
Newsletter, and industry partners and contacts.

Executive Summary
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Key Insights

• Validating AI and Machine Learning Models: The 
majority of companies with experience deploying AI 
models to production wisely choose to validate models 
using their own data and monitoring tools, rather than 
evaluation from third parties or software vendors. In 
contrast, companies still in the early stages of exploring AI 
are more open to evaluation metrics provided by software 
vendors.

• Key criteria used to evaluate machine learning, NLP, 
or computer vision solutions: The survey revealed that 
Technical Leaders value No data sharing with software 
vendors (44% considered this Very Important), the Ability 
to train their own models (42%), Scalability to large 
datasets (43%), and State-of-the art Accuracy (48%).

• Key criteria for evaluating locally installed software 
libraries or SaaS: Technical Leaders value Healthcare-
specific models & algorithms (42% considered this Very 
Important) and having a Production-ready codebase 
(40%).

• Key criteria used to select consulting companies: For 
choosing consultants,Technical Leaders value Expertise in 
healthcare data engineering, integration, and compliance 
(41% considered this Very Important) and No sharing or 
derivative rights of the data or code (45%).

• Foundational technologies: When asked what 
technologies they plan to have in place by the end of 
2021, almost half of respondents cited data integration. 
About one-third cited natural language processing (NLP) 
and business intelligence (BI) among the technologies 
they are currently using or plan to use by the end of the 
year. Half of Technical Leaders are using (or soon will be 
using) technologies for data integration, NLP, business 
intelligence, and data warehousing. 

• Users of AI Technologies: When asked about intended 
users for AI tools and technologies, over half of respondents 
identified Clinicians among their target users. This indicates 
that AI is being used by people tasked with delivering 
healthcare services. A vast majority of respondents from 
organizations with extensive AI experience (Mature 
organizations) responded that Clinicians and Healthcare 
providers are users of their AI technologies. Over half of 
respondents (59%) from Mature organizations indicated 
that Patients are also users of their AI technologies.

• Software for Building AI Solutions: The most popular 
forms of software being used to build AI solutions in 
healthcare are open source software (53%) and public 
cloud providers (42%). Looking ahead one to two years, 
respondents indicated openness to also using both 
Commercial Software and Commercial SaaS.
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Introduction

Applications of AI in Healthcare pose a number 
of challenges and considerations that differ 
substantially from other business verticals. 
We conducted an industry survey specifically 
targeted to AI in healthcare to understand more 
about current trends and issues in that specific 
space.

Healthcare has long used text mining approaches 
to build AI applications. There are formal 
implications, both contractual and regulatory, 
concerning the uses of text in this field. As such, 
natural language processing (NLP) applications 
can potentially provide significant value. 

Deep learning technology has made 
considerable inroads into medical applications. 
Computer vision, in particular, has proven its 
value in medical imaging, to assist in screening 
and diagnosis.

Our industry survey targeted several 
important contrasting respondents, including: 
organizations with years of history deploying 

AI applications in production versus those 
which are newly exploring AI; Technical Leaders 
versus general respondents; relative company 
size; and geographic region. This report shares 
insights and trends based on these contrasts.

The survey respondents’ company type is 
similar to that of the Gradient Flow 2020 NLP 
Industry Survey Report: most respondents 
are from small companies with less than 500 
employees. In this survey, the Mature category 
includes organizations that have had AI models 
in production for at least two years.
 
The AI in Healthcare survey sought to understand 
which technologies are prioritized, and who their 
intended users are. For implementation, are 
practitioners relying on commercial products, 
leveraging open source, building solutions 
in-house, using commercial SaaS offerings, 
or turning to consulting practices? Moreover, 
how do healthcare organizations evaluate the 
results of AI solutions, depending how these 
approaches have been implemented?
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373
Respondents

49
Countries

Demographics and Key Segments
Job Types

Top two countries: US (48%) and India (23%)
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What is the stage of AI adoption in your organization? (select one)

Sophisticated: AI models have 

been in production for 5+ years

Mid-stage adoption AI models have 

been in production for 2-4 years

Early stage adoption: AI models have 

been in production for less than 2 years

Experimenting & developing AI models, 

but not yet in production

Evaluating AI use cases

Not actively considering 

AI as a business solution

0 0.065 0.13 0.195 0.26

26%

18%

16%

19%

13%

9%

Source: gradientflow.com

Mature

Early stage

Exploring

Not using

STAGE

Stage of Adoption

We grouped respondents based their 
response to a question that measured 
their company’s stage of AI adoption: 

• Mature: respondents who have had 
AI models in production for at least 
two years (21%)

• Early Stage: respondents who have 
had AI models in production for less 
than two years (35%)

• Exploring: respondents who are at 
the initial stage of evaluating AI use 
cases (18%)
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Company Size

In this report, we group respondents based on 
company size: 58% of respondents came from 
companies with up to 500 employees, and 22% 
came from companies with more than 5,000 
employees.

What is the total size of your organization, including all locations 
where it operates? (select one)

Greater than 10,000

5,001 - 10,000

1,001 - 5,000

501 - 1,000

101 to 500

Less than 100
0 0.125 0.25 0.375 0.5

42%

16%

8%

12%

7%

15%
Large

SIZE

Medium

Small

Source: gradientflow.com
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Foundational Technologies

For which of these functions do you have a software package that you currently use, or expect to use before the 
end of 2021? (Select all that apply)

Healthcare data integration

Natural language processing (NLP)

Business Intelligence (Reports and Dashboards)

Medical terminology

Data science platform

Automated Speech Recognition (ASR)

Data warehouse

Data annotation

Computer vision (CV)

De-Identification

Time Series Forecasting or Anomaly Detection

Model Deployment & Operations (MLOps)

Object Character Recognition (OCR)

Experiment tracking
0 0.175 0.35 0.525 0.7

15%

18%

20%

21%

21%

23%

26%

27%

27%

30%

32%

33%

36%

45%

Source: gradientflow.com

Companies that want to build AI applications 
need to have foundational technologies in 
place. This includes technologies for acquiring 
data, transporting and transforming data, 
storing data, and includes tools for applying 
analytics and machine learning. 

When asked what technologies they plan to 
have in place by the end of 2021, close to half 
of respondents cited data integration. About 
one-third cited natural language processing 
(NLP) and business intelligence (BI) among the 
technologies they are currently using or plan to 
use by the end of the year.

Software
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Half of Technical Leaders are already using 
(or soon will be using) technologies for data 
integration, NLP, business intelligence, and 
data warehousing. 

Over one-third of Technical Leaders responded 
that their organizations are using (or soon will be 
using) data annotation tools and data science 
platforms.

Tools
For which of these functions do you have a software package that you currently use, or expect to use before the 
end of 2021? (Select all that apply)

Healthcare data integration

Natural language processing (NLP)

Business Intelligence (Reports and Dashboards)

Medical terminology

Data science platform

Automated Speech Recognition (ASR)

Data warehouse

Data annotation

Computer vision (CV)

De-Identification

Time Series Forecasting or Anomaly Detection

Model Deployment & Operations (MLOps)

Object Character Recognition (OCR)

Experiment tracking
0 0.175 0.35 0.525 0.7

13%

14%

15%

17%

16%

23%

22%

19%

26%

26%

31%

27%

31%

43%

19%

26%

32%

30%

32%

23%

36%

46%

30%

38%

35%

50%

50%

51%

Tech Leaders
Other Roles

Source: gradientflow.com
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Who are the intended users of the AI applications that your organization 
builds? (select all that apply)

Clinicians

(doctors, nurses, or other clinicians)

Healthcare providers 

(hospitals, clinics, or similar organizations)

Patients (via digital health, mobile apps, 

or websites used directly by patients)

Health IT companies 

(via software or data that other companies use to build AI systems)

Healthcare payers 

(includes insurance providers & ACO’s)

Drug development professionals 

(via - drug discovery, clinical trials, or regulatory processes)

Medical device creators 

(via new devices or algorithms that require regulatory approval)

Other
0 0.15 0.3 0.45 0.6

12%

21%

21%

26%

31%

34%

45%

54%

Source: gradientflow.com

Clinicians 
(doctors, nurses, or other clinicians)

Healthcare providers  
(hospitals, clinics, or similar organizations)

Patients (via digital health, mobile apps,  
or websites used directly by patients)

Health IT companies  
(via software or data that other companies use to build AI systems)

Healthcare payers  
(includes insurance providers & ACO’s)

Drug development professionals  
(via - drug discovery, clinical trials, or regulatory processes)

Medical device creators  
(via new devices or algorithms that require regulatory approval)

Who are the intended users of the AI applications that your organization 
builds? (select all that apply)

Clinicians

Healthcare providers

Patients

Health IT companies

Healthcare payers

Drug development professionals

Medical device creators

Other
0 0.225 0.45 0.675 0.9

10%

31%

28%

45%

48%

49%

64%

72%

5%

14%

9%

14%

15%

18%

24%

30%

14%

31%

43%

40%

59%

59%

74%

88%

Mature
Early stage
Exploring

Source: gradientflow.com

Stage of Adoption

Users of AI Technologies

When asked to identify intended users for 
their AI tools and technologies, over half of 
respondents identified Clinicians as target 
users. Close to half indicated that Healthcare 
Providers are among their target users.

A vast majority of respondents from Mature 
organizations stated that Clinicians and 
Healthcare providers were users of their 
AI technologies. (In this survey, Mature 
organizations have had AI models in production 
for at least two years.) Over half of respondents 
(59%) from Mature organizations indicated that 
Patients were also users of their AI technologies.
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Data Types and Sources

On what types of data does your system apply AI models?  (Select all that apply)

Structured data, from relational databases

Natural language text, from 

digital text or scanned documents

Medical images, such as 

radiology or pathology imagery

Time series data, such as sensor feeds

Audio or video data

Other
0 0.2 0.4 0.6 0.8

2%

7%

5%

14%

15%

18%

5%

41%

44%

55%

73%

80%

4%

25%

40%

43%

60%

78%

Mature
Early stage
Exploring

Source: gradientflow.com

Stage of Adoption

Natural language text, from 

digital text or scanned documents

Structured data, from relational databases

Medical images, such as 

radiology or pathology imagery

Time series data, such as sensor feeds

Audio or video data

Other
0 0.175 0.35 0.525 0.7

7%

22%

26%

42%

44%

42%

8%

34%

38%

40%

51%

61%

Technical Leaders
Other Roles

Source: gradientflow.com

Job Type

On what types of data do you expect to train or apply models in the next 1-2 years?  (Select all that apply)

Applications

Clinicians are beginning to benefit from 
applications of natural language models in 
healthcare. Structured data and text are the 
most common data types used in AI models in 
healthcare.

61% of all Technical Leaders indicated they 
expect to be using natural language models in 
the next one to two years. Given the importance 
of notes gathered during patient-provider 
interactions, it’s no surprise that text and natural 
language work is an important area for future AI 
initiatives.
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Types of Software

Which of these are you using today to build your ML / DL / NLP / AI models? (check all that apply)

Open source software

Public cloud providers

(like AWS, Azure, or GCP)

Commercial software that’s 

installed on our infrastructure

Commercial SaaS services

Commercial data providers

Consulting companies
0 0.15 0.3 0.45 0.6

14%

12%

13%

19%

28%

44%

26%

17%

22%

28%

43%

53%

Technical Leaders
Other Roles

Source: gradientflow.com

Job Type

Open source software

Public cloud providers

(like AWS, Azure, or GCP)

Commercial software that’s 

installed on our infrastructure

Commercial SaaS services

Commercial data providers

Consulting companies
0 0.175 0.35 0.525 0.7

17%

11%

12%

18%

18%

37%

21%

15%

17%

21%

48%

56%

22%

19%

26%

30%

41%

62%

Mature
Early stage
Exploring

Source: gradientflow.com

Stage of Adoption

Which of these are you using today to build your ML / DL / NLP / AI models? (check all that apply)

Which of these do you plan to use in 1-2 years to build your ML / DL / NLP / AI models? (check all that apply)

Open source software

Public cloud providers

(like AWS, Azure, or GCP)

Commercial software that’s 

installed on our infrastructure

Commercial SaaS services

Commercial data providers

Consulting companies
0 0.15 0.3 0.45 0.6

30%

16%

16%

34%

35%

53%

20%

27%

31%

39%

48%

54%

Technical Leaders
Other Roles

Source: gradientflow.com

Job Type

When asked what types of software respondents 
are using to build their AI applications, the most 
popular selections were open source software 
and public cloud providers.

Projecting one to two years ahead, the most 
popular selections remained open source 
software and public cloud providers. However, 
many more respondents indicated openness 
to using both Commercial Software and 
Commercial SaaS.
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Based on 3rd party evaluation of the model 
(including  academic papers or industry 

groups) 

Based on in-house evaluation of the model on our own data

By monitoring the model’s behavior in production and retraining it regularly

Based on 3rd party evaluation of the model (including  academic papers or industry groups)

By tuning the model to our own data and population

Based on the model vendor’s representation

0 0.2 0.4 0.6 0.8

31%

28%

29%

37%

58%

17%

28%

49%

54%

67%

15%

37%

49%

53%

67%

Mature
Exploring
Early stage

Source: gradientflow.com

Stage of Adoption

How do you validate that an AI model is ready for production use? (Select all that apply)

 Based on in-house evaluation of the model 
on our own data 

By monitoring the model’s behavior in 
production and retraining it regularly 

By tuning the model to our 

own data and population 

 Based on the model vendor’s 
representation

Based on 3rd party evaluation of the model 
(including  academic papers or industry 

groups) 

Based on in-house evaluation of the model on our own data

By monitoring the model’s behavior in production and retraining it regularly

Based on the model vendor’s representation

Based on 3rd party evaluation of the model (including  academic papers or industry groups)

By tuning the model to our own data and population

0 0.2 0.4 0.6 0.8

24%

31%

40%

48%

57%

19%

31%

38%

29%

56%

24%

21%

32%

42%

61%

Large
Medium
Small

Source: gradientflow.com

Company Size

How do you validate that an AI model is ready for production use? (Select all that apply)

 Based on in-house evaluation of the model 
on our own data 

By monitoring the model’s behavior in 
production and retraining it regularly 

By tuning the model to our 

own data and population 

 Based on the model vendor’s 
representation

Healthcare is a heavily regulated industry with tight 
controls and procedures in place for working with 
data and models. In fact, healthcare has been at 
the forefront in many areas that are now collectively 
referred to as Responsible AI. Healthcare, Biotech, and 
Pharmaceutical industries have long had regulations 
governing data privacy as well as guidelines for 
deploying AI and machine learning. 

Industry interest in AI has given rise to tools to help 
companies deploy AI and machine learning to products 
and services. Companies that are serious about 
adopting machine learning and AI are beginning to 
coalesce around MLOps, a set of tools and processes 
focused on productionizing machine learning models. 
An important aspect of MLOps is knowing when a 
model is ready to be deployed. 

In this survey, we asked how companies validate 
their AI and machine learning models. Respondents 
indicated that the majority of companies with 
experience deploying models to production wisely 
choose to rely on their own data to validate models, 
rather than on third-party or software vendor metrics. 
In comparison, close to a third (31%) of companies that 
are still Exploring are more open to metrics provided 
by software vendors. The importance of in-house 
evaluation of models cut across company size.

Model Validation
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Source: gradientflow.com

How important are the following requirements when evaluating a machine learning, NLP, or computer vision 
solution? (1=Not Important, 5=Very Important)

All Respondents

0

0.15

0.3

0.45

0.6

1 2 3 4 5

36%
24%21%

9%10%

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Healthcare-specific pre-
trained models

Ability to train your own 
models

Open source, or open core 
software

No data sharing with 
software vendor

0

0.15

0.3

0.45

0.6

1 2 3 4 5

37%31%
17%

7%7%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

30%26%26%

9%9%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

33%
20%26%

10%11%

0

0.15

0.3

0.45

0.6

1 2 3 4 5

35%
26%26%

9%4%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

42%
32%

13%8%4%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

26%25%30%

12%7%
0

0.125

0.25

0.375

0.5

1 2 3 4 5

44%

12%

31%

6%7%

Technical leaders

Source: gradientflow.com

All Respondents

0

0.15

0.3

0.45

0.6

1 2 3 4 5

45%

24%
17%

4%10%

Technical Leaders

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

State-of-the art 
Accuracy

Scalability to large 
datasets

Speed of training or 
inference

Production readiness Fit with existing 
software stack

0

0.15

0.3

0.45

0.6

1 2 3 4 5

37%
27%21%

8%7%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

26%
34%

26%

6%8%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

36%32%
18%

7%8%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

34%
26%22%

9%9%

0

0.15

0.3

0.45

0.6

1 2 3 4 5

48%

22%20%

3%6%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

43%

22%21%
10%4%

0

0.15

0.3

0.45

0.6

1 2 3 4 5

20%

43%
31%

2%4%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

41%
33%

18%
6%2%

0

0.15

0.3

0.45

0.6

1 2 3 4 5

32%33%
25%

6%3%

It’s critical to understand the criteria companies 
use when evaluating AI technologies. The survey 
examined criteria used to evaluate machine 
learning, NLP, or computer vision solutions. 
Technical Leaders prioritized the following 
criteria: 

• No data sharing with software vendor (44% 
considered this Very Important)

• Ability to train your own models (42% 
considered this Very Important)

• State-of-the-Art Accuracy (48% considered 
this Very Important)

• Scalability to large datasets (43% considered 
this Very Important)

• Production readiness  (41% considered this 
Very Important)

Criteria for Evaluating Tools, 
Solutions, and Services
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How important are the following requirements, when evaluating a locally installed software library or SaaS on 
which your AI project depends?  (1=Not Important, 5=Very Important)

All Respondents

0

0.15

0.3

0.45

0.6

1 2 3 4 5

34%
28%

18%
8%12%

Technical Leaders

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Implements state-of-
the-art techniques

Implements 
healthcare-specific 

models & algorithms

Production ready 
codebase

Fits with our existing 
software stack

Large and active user 
community

0

0.15

0.3

0.45

0.6

1 2 3 4 5

40%
27%

18%
5%11%

0

0.15

0.3

0.45

0.6

1 2 3 4 5

36%
30%

20%
5%9%

0

0.15

0.3

0.45

0.6

1 2 3 4 5

37%
26%21%

8%9%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

30%30%
24%

6%10%

0

0.15

0.3

0.45

0.6

1 2 3 4 5

30%
38%

17%
6%9%

0

0.15

0.3

0.45

0.6

1 2 3 4 5

42%
33%

16%
4%4%

0

0.15

0.3

0.45

0.6

1 2 3 4 5

40%37%

11%7%4%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

37%32%
22%

5%3%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

24%
37%

23%
10%6%

Evaluating Software Libraries
 or SaaS

The survey also examined criteria for evaluating 
locally installed software libraries or SaaS. 
Technical Leaders expressed significant interest 
in the following criteria:

• Implements healthcare-specific models 
& algorithms (42% considered this Very 
Important)

• Production-ready codebase (40% considered 
this Very Important)
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If your organization uses or plans to use outside consultants, how important are the following requirements 
for a consulting company that will deliver part of all of your AI project? (1=Not Important, 5=Very Important)

All Respondents

0

0.15

0.3

0.45

0.6

1 2 3 4 5

32%
24%

12%
5%9%

Technical Leaders

1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Experts in ML, deep 
learning, NLP, or 
computer vision

Experts in healthcare data 
engineering, integration, 

and compliance

Medical doctors or other 
clinicians in our project’s 

specialty

0

0.15

0.3

0.45

0.6

1 2 3 4 5

33%
23%

12%
5%8%

0

0.15

0.3

0.45

0.6

1 2 3 4 5

26%22%17%
6%9%

0

0.15

0.3

0.45

0.6

1 2 3 4 5

26%24%
16%

6%9%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

26%22%17%
8%7%

0

0.15

0.3

0.45

0.6

1 2 3 4 5

35%
21%16%

3%7%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

41%
30%

8%3%7%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

24%25%22%

5%7%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

27%30%
17%

4%7%
0

0.15

0.3

0.45

0.6

1 2 3 4 5

45%

17%16%
4%5%

Experts in MLOps
No sharing or derivative rights 
of the data or code with the 

consulting company

Evaluating Consulting 
Companies

Finally, the survey examined criteria used to 
select consulting companies that can help build 
AI solutions and applications. Technical Leaders 
who seek consulting services are particularly 
interested in the following:

• Experts in healthcare data engineering, 
integration, and compliance (41% considered 
this Very Important)

• No sharing or derivative rights of the data 
or code with the consulting company (45% 
considered this Very Important)

Source: gradientflow.com

If your organization uses or plans to use outside consultants, how important are the following requirements 
for a consulting company that will deliver part of all of your AI project? (1=Not Important, 5=Very Important)
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In light of key takeaways from the survey results, 
there’s a clear contrast between how Technical 
Leaders view the role of NLP work and text 
data, versus that of other respondents. Given the 
importance of notes gathered during patient-
provider interactions, it’s no surprise that text is a 
significant area of interest. Looking ahead, there’s 
an expectation that natural language work will 
represent an important area for future AI initiatives 
and growth of technology adoption.

Many recent AI healthcare applications have 
focused on information consumption. For example, 
in the past year, there has been a torrent of research 
papers, news articles, and other documents about 
the global pandemic. Typically, these publications 
provide valuable information, albeit in large 
volumes well beyond a human ability to consume. 
There also is a need to identify and understand 
harmful disinformation and how it propagates. In 
response, several important AI and data analytics 
projects have emerged to help make sense of 
the vast amount of data and literature related to 
COVID–19. Examples include the COVID Tracking 
Project and COVID–19 Primer. These projects have 
addressed information gaps that government 
agencies have not been able to fill in a timely way. 

Future Trends and Insights
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With ongoing global population pressures on 
rainforest areas and long-term effects of climate 
change, we probably have not seen the last of 
pandemics or zoonotic spillover. Expect the 
category of “early warning systems” to become 
one of the more important developing aspects 
of AI applications in healthcare.

Another clear indicator from our survey results 
is that AI in healthcare does not follow a 
Silicon Valley stereotype of “move fast and 
break things,” in which technology adoption is 
measured in terms of disruption. For instance, 
consider how tech unicorns such as Uber and 
Airbnb leverage newer technologies to outpace 
and disrupt incumbents in their respective 
fields. Consider, though, how many machine 
learning engineers at Uber have ever earned 
their living as full-time taxi drivers? How many 
product managers at Airbnb have ever worked 
a reception desk at a Sheraton hotel? To some 
extent, the typical story of AI adoption has been 
about “outsiders” entering a business vertical 
that’s overburdened with legacy approaches...
or so the story goes.

In conducting our AI in healthcare survey, 
however, we found signs of much the opposite 
effect in play. Medical practitioners are 
engaging with AI technology to help advance 
the state of their tooling. The majority of 

respondents at Mature organizations indicated 
they target Clinicians and healthcare providers, 
as well as Patients, as the intended users for 
their AI applications. This is great news because 
it means that AI in healthcare is getting used 
by people tasked with delivering healthcare 
services; it is not mainly a case of disruption by 
outsiders.

Much of the AI work of healthcare technology 
professionals (e.g., data science teams, MLOps, 
etc.) must be specialized to suit the unique 
needs of medical practices. The healthcare 
world has complex terminology, unique 
regulatory concerns, non-standard decision-
making models, and so on. Natural language 
work and data engineering practices in 
healthcare have become specialized, such that 
data professionals require additional training to 
work in this field.

There appears to be less emphasis on external 
vendors in the healthcare space than in other 
verticals, in several important ways. Healthcare 
organizations don’t frequently rely on vendors 
to validate machine learning models, nor do 
they tend to rely on third-parties for metrics and 
evaluation. As organizations gain experience 
deploying AI models into production, they tend 
to rely on their own data and process. When 
Technical Leaders in healthcare are evaluating 
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tools, solutions, and services, they look for 
approaches that emphasize healthcare-specific 
models and algorithms, as well as production-
ready codebases.

There’s a trend toward leveraging open source 
and cloud computing, which happens in place 
of relying on consultants or commercial SaaS 
offerings. This appears to be driven by data 
privacy concerns and regulatory constraints. 
Technical Leaders showed less interest than 
general respondents about working with 
consultants, except in cases where they 
could work with experts in healthcare data 
engineering, integration, and compliance, or 
in situations where external consultants could 
accelerate projects for a faster time-to-market 
(TTM).

In the survey, similar concerns were revealed 
about SaaS for AI in healthcare. Technical 
Leaders consider it very important to avoid 
data sharing with software vendors. The 
most prioritized types of software identified 
were open source software and public cloud 
providers. Significantly, public cloud providers 
have a long history of guarantees for healthcare 
regulatory compliance and strong provisions for 
privacy and security. Major headlines in 2020 
repeatedly highlighted the rise of ransomware 
attacks against healthcare facilities, often with 

disastrous outcomes. Clearly, the healthcare 
field must take extra precautions around privacy 
and security concerns. While respondents are 
open to evaluating commercial SaaS offerings 
in this space, the SaaS vendors must determine 
effective privacy workarounds. Until then, it 
appears that open source will tend to prevail 
over SaaS for AI in Healthcare.

Looking ahead to future surveys on AI in 
healthcare, it would be quite interesting to 
probe further about Responsible AI topics. On 
one hand, healthcare—especially the field of 
medical research—has a long history of codifying 
ethics, particularly for their use of data. This is 
in contrast to other business verticals that have 
recognized AI successes, such as advertising, 
ecommerce, and social media, where there 
has been a perceived lack of mature practices 
regarding AI ethics. On the other hand, the lion’s 
share of investigations into fairness and bias in 
AI and data arguably have happened in finance, 
law enforcement, and government, where data 
disclosure makes those investigations more 
feasible. 

Within healthcare, there’s less public access to 
data and fewer open datasets available. Going 
forward, one might expect more emphasis on 
investigations into bias in AI applications in 
healthcare.
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this inaugural AI in Healthcare survey, and 
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providing critical assistance. This survey 
was conducted by Gradient Flow; see our 
Statement of Editorial Independence.
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