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Survey Details

The 2022 AI in Healthcare Survey ran online for 50 days, from 
January 13 to March 4, 2022. A total of 321 respondents from 41 
countries participated. A quarter of respondents held Technical 
Leadership roles, a fifth of whom worked in organizations that 
have had AI models in production for over two years (“Mature” 
organizations). Respondents were recruited via online advertising, 
social media, the Gradient Flow Newsletter, and industry partners 
and contacts.

Key Insights

• Foundational technologies: When asked what technologies 
they plan to have in place by the end of 2022, almost half of 
respondents cited data integration. Technical Leaders cited 
data integration, NLP, BI, and data annotation as their top four 
priorities. Respondents from Mature organizations cited data 
integration, data annotation, data science platform, and NLP as 
their top four selections. 

• Users of AI technologies: When asked about intended users 
for 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 
higher rate of Technical Leaders cited Healthcare Payers and 
Drug Development Professionals as potential users of AI 
applications. 
 
 
 
 
 

• Software for building AI solutions: When asked what types of 
software respondents are using to build their AI applications, 
the most popular selections were locally installed commercial 
software, and open source software. Technical Leaders cited 
open source software and public cloud providers as their clear 
favorites. 

• Validating AI and machine learning models: As in our 2021 AI 
in Healthcare Survey, a majority of respondents choose to rely 
on their own data to validate models, rather than on third-
party or software vendor metrics. Respondents from Mature 
organizations signaled a clear preference for using in-house 
evaluation and for tuning their models themselves, over 
relying on external parties. 

• Key criteria used to evaluate machine learning, NLP, or 
computer vision solutions: Respondents from Mature 
organizations cited production readiness, scalability, and 
accuracy as the most important requirements. Technical 
Leaders cited the ability to train/tune models, production 
readiness, and scalability as key requirements.  

• Key criteria for evaluating locally installed software libraries 
or SaaS: Technical Leaders cited the availability of healthcare-
specific models and algorithms as the most important 
requirement. Respondents from Mature organizations cited  
availability of healthcare-specific models and algorithms, 
along with production-ready codebase as their most 
important requirements.

Executive Summary
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Around a decade ago, advances in computing and 
algorithms, coupled with access to large amounts of labeled 
data, triggered an explosion in interest in applications of 
machine learning and artificial intelligence in computer 
vision and speech technologies. A decade into the ML 
revolution, organizations continue to invest in AI, while 
demand for AI talent remains strong across all industries 
and domains, including in the healthcare, pharmaceutical, 
and biotech sectors.

Introduction
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As aging populations and skyrocketing healthcare costs 
continue to affect healthcare systems worldwide, experts 
and entrepreneurs are rushing to develop a wide suite of AI 
applications specifically for the healthcare, pharmaceutical, 
and medical sectors. We recently identified over 40 startups 
that have raised significant funding specifically to build AI 
solutions for these sectors. These startups are developing 
AI solutions that aim to improve healthcare outcomes and 
reduce overall costs. 
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In order to understand current trends and issues in 
healthcare AI, we conducted an industry survey for the 
second consecutive year.  Applications of AI in Healthcare 
pose a number of challenges and considerations that differ 
substantially from other business verticals.  In addition, 
the range of potential applications in the healthcare, 
pharmaceutical, and biotech sectors spans insurance/billing, 
patient care, drug discovery, operational efficiency, process 
and workflow automation, multimodal (text, images) 
models, and more.

40+ The number of healthcare 
AI startups with at least 

$20 million in funding
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Demographics & Key Segments
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We grouped respondents based on 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 (18%) 

• Early Stage: respondents who have had AI models in 
production for less than two years (28%) 

• Exploring: respondents who are at the initial stage of 
evaluating AI use cases (20%)

For the remainder of this report, we will frequently 
highlight responses based on Job Roles and Stage 
of AI Adoption. We also occasionally compare and 
contrast this year’s results with results from our 
2021 AI in Healthcare Survey.

Stage of adoption
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Foundational technologies

Companies that want to build 
AI applications recognize the 
importance of foundational 
technologies. This includes 
technologies for acquiring data, 
transporting and transforming 
data, and storing data, and 
includes tools for applying 
analytics and machine learning. 

While the emergence of 
modern data platforms have 
made it easier for companies 
to embrace analytics and AI, 
organizations still need (domain 
specific) building blocks to 
succeed with AI.
 

When asked what technologies 
they plan to have in place by 
the end of 2022, close to half 
of respondents cited data 
integration. 

About one-third cited 
business intelligence (BI) and 
data annotation among the 
technologies they are currently 
using or plan to use by the end 
of the year.  For our 2021 survey, 
the top three technologies cited 
were data integration, NLP, and 
BI. 

45%
The percentage of all respondants who have a 
healthcare data integration software package 

they use—or expect to use—in 2022

• Technical Leaders cited data 
integration, NLP, BI, and data 
annotation as their top four 
priorities. 
 
 
 
 

• Respondents from Mature 
organizations cited data 
integration, data annotation, 
data science platform, 
and NLP as their top four 
selections.
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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 higher rate of Technical Leaders cited Healthcare 
Payers and Drug Development Professionals as 
potential users of AI applications. 

• A much higher rate of respondents from Mature 
organizations cited Health IT companies, 
Healthcare Payers, and Drug Development 
Professionals as potential users of AI applications.
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Data types and sources

Clinicians continue to benefit from the applications of 
natural language models in healthcare. Text, structured 
data, and medical images are the most commonly used 
data types in healthcare AI models.

• Technical Leaders cited text and structured data as 
the most likely data sources for AI applications. 

• According to respondents from Mature 
organizations, text is the most likely data type 
used in AI applications. In 2021 respondents from 
this segment cited structured data as the most 
common data type they were using at the time.
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Types of software

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

In comparison, in our 2021 survey the most popular 
selections were open source software and public cloud 
providers.

• Technical Leaders cited open source software and 
public cloud providers as their clear favorites. 

• Open source software was by far the most likely 
foundation for AI applications used by respondents 
from Mature organizations.
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Model validation

The healthcare industry is heavily 
regulated, with strict procedures 
and controls for working with 
data and models. Data privacy 
has long been regulated 
and guidelines have been 
established for AI and machine 
learning in the healthcare, 
biotech, and pharmaceutical 
industries. As we noted in the 
2021 survey, healthcare is at 
the forefront of many areas that 
are now collectively known as 

Responsible AI.  Many early use 
cases for confidential computing 
technologies can be found in 
healthcare and financial services. 

We once again asked how 
companies validate their AI and 
machine learning models.  As 
in our 2021 survey, a majority 
choose to rely on their own data 
to validate models, rather than 
on third-party or software vendor 
metrics.

68%
Percentage of Technical 

Leaders who validate AI models  
based on in-house evaluation of 

the model on their own data

• Over two-thirds of all 
Technical Leaders signaled 
that they prefer to use in-
house evaluation rather 
than rely on external parties. 
 
 

• Respondents from Mature 
organizations signaled a 
clear preference for using 
in-house evaluation and 
for tuning their models 
themselves, over relying on 
external parties.
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Criteria for evaluating tools, solutions, and services
When it comes to requirements for ML, NLP, or computer vision 
applications, respondents from Mature organizations cited 
production readiness, scalability, accuracy, and the ability to train/
tune models as the most important requirements. Technical Leaders 
cited the ability to train/tune models, production readiness, and 
scalability as key requirements. As we noted in our recent “2022 
Trends Report,” the ability to tune and customize models is viewed as 
an increasingly important requirement:

In areas like computer vision and NLP, there are model hubs that 
provide users with plenty of models for different applications and 
tasks. But in most cases, these models won’t be accurate enough to 
deploy (off-the-shelf) in real-world applications. As an example, a 
named entity recognition model trained on general data will likely 
not be accurate enough to use in specific areas in healthcare and 
medicine.
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When it comes to locally installed software or SaaS, respondents cited fit with 
their existing stack, and availability of healthcare specific models as the most 
important requirements.

• Technical Leaders cited the availability of healthcare-specific models and 
algorithms as the most important requirement. 

• Respondents from Mature organizations cited availability of healthcare-
specific models and algorithms, along with production-ready codebase as 
their most important requirements.
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Closing thoughts: Future trends and insights

Headlines notwithstanding, we are still in the very early stages of 
applications of AI in clinical settings. Two separate compilations ([1], 
[2]) place the number of FDA-approved AI-based algorithms at less 
than a hundred.
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In the 2022 survey, we provide a snapshot into the current state of AI 
in Healthcare and related fields. We examine key challenges facing 
practitioners, foundational tools they currently use, and product 
features they prioritize.  

The “2021 AI in Healthcare” survey noted how domain experts 
(providers, clinicians, et al.) had made more progress than, say, the 
tech giants attempting to disrupt the field. We observed that deep 
learning had many applications—e.g., in computer vision. Also, text 
was becoming an important class of input data. Text represents 
communications among the many stakeholders in healthcare, so by 
no surprise, NLP use cases at scale were emerging in healthcare. 
For example, wrangling enormous volumes of COVID–19 related 
publications helped front-line healthcare providers stay current. 

From a business perspective, in the 2021 survey, there were open 
questions regarding the adoption of cloud-based AI services and 
the use of SaaS business models in healthcare. However, from a 
technical stakeholder perspective, some priorities stood clear—i.e., 
requiring healthcare-specific models and algorithms, and prioritizing 
approaches with production-ready code bases. 

Most of these points held firm in the “2022 AI in Healthcare” survey, 
although we noted some nuance. For example, data engineering 
needs are becoming more sophisticated—e.g., recognizing the 
importance of data integration in enterprise. Data science teams 
prioritize having the ability to tune and customize models 
themselves, and they prefer using in-house evaluation over reliance 
on external parties. These requirements generally fit well with SaaS 
offerings or software-off-the-shelf commercial approaches. 

In terms of technology trends, text is now the most likely data type 
used in AI applications. With this, we’re seeing more sophisticated 
NLP technologies, such as data annotation, and more sophisticated 
NLP use cases, such as drug discovery.

The global pandemic has accelerated many areas of medical 
research, and the growing importance of drug discovery is an 
essential aspect—especially as the world considers how we must 
be prepared to respond to the next pandemic. For an excellent 
NLP example in this area, see “Connecting the dots in early drug 
discovery” by Stephen Reilling from Novartis.
 
In terms of business outlook, AI startups in healthcare have a 
growing ecosystem—now over 40 of which have been funded 
specifically to focus on solutions that improve healthcare outcomes 
and reduce overall costs. Technology needs ring clear in this survey: 
business intelligence and data science platforms, data integration 
platforms, and data annotation platforms rank the highest among 
the technologies in use or planned for use by the end of 2022.
 
However, there is an “elephant in the room.” To the extent that AI 
in Healthcare increasingly relies on open source technologies and 
public cloud providers, the escalating security concerns in enterprise 
are likely to have substantial impact on both the development and 
use of NLP technologies. 

World superpowers and non-state actors alike faced off in 
cyberattacks that surged through 2021. Healthcare in particular 
experienced a 71% increase for IoT device attacks, 121% increase 
in malware attacks, 218% increase in cryptojacking, and a dramatic 
755% spike in ransomware attacks, according to the “2022 Cyber 
Threat Report,” by SonicWall. These rates generally are higher than 
in other sectors, highlighting how healthcare infrastructure has 
become one of the top targets for threat actors. In some cases, 
legacy software for critical healthcare systems is no longer being 
updated due to security vulnerabilities—e.g., the Log4j zero-day 
vulnerabilities which emerged last December. These security needs 
are closely related to the growing need for MLOps in enterprise, and 
for attention to streamlining the instrumentation, verification, and 
overall MLOps process required for NLP open source which will be 
leveraged by AI in healthcare.
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