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AI IN HEALTH CARE: 
THE COLLABORATION 
REVOLUTION

Hospitals and clinics worldwide are looking to
artificial intelligence to extend human professional
capacity, sharpen operational efficiency and medical
diagnoses, and improve health outcomes.



2

MIT Technology Review

some of the main findings of 
those initiatives: 

• Many health-care institutions 
globally have begun to reap 
benefits from AI tools, which 
are improving a host of activi-
ties, from enhancing the accu-
racy of oncological diagnosis 
to reducing time spent sched-
uling patient visits and updat-
ing records. Many of these 
early gains, particularly in time-
starved developed markets in 
North America and Asia, for 
example, have been in increas-
ing operational productivity: 

Over the past year, MIT Tech-
nology Review Insights has con-
ducted two studies on the effect 
of AI in health care. The first 
makes use of the latest indus-
try data on AI use in Asian 
health-care markets, and a dozen 
interviews with health-care prac-
titioners and executives, to exam-
ine practices and tools that Asian 
policymakers, technology devel-
opers, and health-care organiza-
tions are deploying to mitigate 
their specific challenges. The 
second is based on an MIT Tech-
nology Review Insights survey 
of more than 900 health-care 
professionals across the United 
States and the United Kingdom, 
and conversations with medical 
professionals. In those discus-
sions, practitioners identify where 
in their organizations AI-en-
abled processes and technology 
are being and will be deployed, 
and what impact they are hav-
ing on the efficacy and efficiency 
of health-care delivery. Here are 

in our survey, 86% of respon-
dents whose organizations have 
adopted AI indicate that AI tools 
have enabled them to make bet-
ter use of the data they generate 
each year, and 75% say they have 
decreased medical costs (see 
Figure 1). 

• AI has become an important 
and pragmatic tool for increas-
ing the efficiency and value 
of the health-care sector. The 
impetus for health-care provid-
ers to leverage AI capabilities is 
partially based on the particu-
lar set of constraints each pro-
vider has, in part informed by 
where each operates. In mature 
markets, health-care delivery 
and administration are becom-
ing more complex and costly, 
with doctors buried amid vastly 
expanding workloads and 
administrative drudge work—
which constrains their ability 
to see patients. AI can drive 
efficiencies through these pro-
cesses and help front-line pro-
fessionals claw back time. In the 
survey, 84% of respondents from 
AI-enabled institutions say the 
technologies have automated 

F
rom rural clinics in India to technology- 
rich acute-care hospitals in North 
America, artificial intelligence (AI) is 
being used in health care to augment 

human capabilities and improve health 
outcomes. Rather than threatening to 
dehumanize the business of health care, 
working with AI-enabled applications 
and systems is helping medical-industry 
professionals increase the presence of 
humans in the process.

We must be conservative in applying AI 
capabilities as a complete substitution. 
Diagnostic support systems today must 
supplement and support doctors.

Kazumi Nishikawa, Director, Healthcare Industries Division, Japan’s 
Ministry of Economy, Trade and Industry 
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time-consuming tasks medical 
staffers traditionally perform, 
and another 84% say AI has 
helped them make better predic-
tions in the treatment of disease. 

• AI is helping increase the 
capacity of health-care deliv-
ery, especially in develop-
ing nations, where human 
resources in health care are 
acutely strained: the World 
Health Organization estimates 
that developing Asia alone will 
require more than 12 million 
new professionals by 2030, an 
increase of upwards of 70% from 
current levels. But the growing 

Figure 1

With AI, jobs well done

Source: MIT Technology Review Insights’ survey on AI in health care of 908 health-care professionals in the US and UK, fall 2019

Health-care institutions that have adopted AI 
are seeing significant improvements in the 
medical care they deliver to patients as well 
as day-to-day operations.
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Click to download this infographic

number of successful cases of 
increased efficiency and pro-
ductivity is helping mitigate the 
problem (see Figure 2). 

It is against this backdrop of 
AI-enabled health care that AI 
tools are augmenting medical pro-
fessionals’ capabilities to deliver 
care and battle specific health-
care challenges; helping promote 
“active health,” an emphasis on 
wellness and well-being over cura-
tive care; and provoking thought-
ful discussion about the place of 
human caregivers in a health sys-
tem that relies more and more  
on machines.

AI augments human  
health-care capabilities

Much of the most transformative 
elements of AI’s impact on the 
health-care industry is perhaps yet 
to come: over the next decade, AI 
will radically streamline delivery 
processes, transforming them 
into collaborative platforms in 
which patients and professionals 
can harness, share, and act on 
powerful, data-derived insight. 
But what health-care professionals 
globally tell MIT Technology 
Review Insights today is that 
benefits from AI are already 
accruing to their operations and 

https://s3.amazonaws.com/files.technologyreview.com/unbounce/premium-reports/ai-in-healthcare-fig-2.png


4

MIT Technology Review

in facial recognition research and 
development along with the West 
China Hospital Chengdu’s lung 
cancer database to build a four-
dimensional CT scan analysis 
system for lung cancer diagnosis. 

A large part of this progress 
is due to the substantial digi-
tal data sets being built for cer-
tain diseases and injuries and 
becoming increasingly robust in 
many Asian countries, including 
China, South Korea, and Japan. 
These large archives of CT and 
MRI scans provide the fuel for 
machine-learning algorithms to 

diagnostic capabilities, through 
the use of clinical diagnosis 
tools that increase the accuracy 
of detection and treatment, and 
through workflow management 
platforms that help doctors triage 
their time to see patients more 
efficiently and effectively (see 
Figure 1).

One particularly powerful 
set of health-care capabilities 
is increasingly being used to 
achieve better levels of diagnosis 
decision support in image recog-
nition and detection analysis: in 
our US and UK survey, more than 
40% of survey respondents indi-
cated that such AI-enabled tools 
are already in use at their facili-
ties (see Figure 3). In one sense, 
this is unsurprising, since such 
diagnostic tools already enjoy a 
long history: “AI and machine 
learning in the field of cardiology 
started way back—15, 20 years 

ago—in electrocardiograms,” says 
Bijoy Khandheria, a cardiologist 
at Aurora Hospital’s Aurora Inter-
national & Executive Health Pro-
gram, in Milwaukee, Wisconsin.  

Today, machine learning is 
being used to analyze increasingly 
sophisticated magnetic resonance 
imaging (MRI), computed 
tomography (CT), and other 
medical images to diagnose 
fractures, cancers, strokes, and 
many other conditions. In China, 
Yitu Technology, a venture 
capital-financed AI startup, has 
leveraged the country’s leadership 

Today, machine learning is being used to 
analyze increasingly sophisticated medical 
images to diagnose fractures, cancers, 
strokes, and many other conditions.

Reducing 
infant 
mortality  
in India 
India’s infant mortal-
ity rate has more than 
halved over the last two 
decades—the country’s 
Central Bureau of Health 
Intelligence reported a 
drop from 74 deaths per 
1,000 live births in 1994 

to 34 in 2016. Yet this 
is still six times greater 
than the rate in the US 
(which, at 5.6 per 1,000 
is still the worst-ranked 
among developed 
nations). “Neonatal risk 
management is a high 
priority for the country, 
and as a result there is 
also a lot more histori-
cal data available,” says 
Padmanabhan Anandan, 
CEO of the Wadhwani 
Institute for Artificial 
Intelligence, “which pro-

vides an opportunity 
to use AI for stratifying 
maternal risk.” Wadhwani 
has begun experiment-
ing with an AI smart-
phone app to capture 
data about newborns.  

While there is a lot of 
statistical data, Anandan 
notes that most of it is 
not gathered adequately, 
as “measuring newborns 
accurately outside of 
health-care facilities is 
difficult: head size needs 
to be measured in a cer-

tain way, and in a cer-
tain timeframe. Some 
30% to 40% of babies 
are incorrectly weighed 
at birth, and low-weight 
births in particular tend 
to be guesstimated.” 
Wadhwani’s project 
involves “a few smart-
phone photos and a 
3D virtual model driven 
by synthetic data,” 
to establish “ground 
truths” that can be built 
upon for a fully-fledged 
field trial.
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identify patterns, interpret ambi-
guity, and make diagnoses with 
impressive accuracy. Leveraging 
existing data sets to further algo-
rithm development is also lay-
ing the groundwork in efforts to 
develop such tools from scratch, 
such as in the efforts of India’s 
Wadhwani Institute for Artificial 
Intelligence (see “Reducing infant 
mortality in India”). 

The proliferation of smart 
watches, fitness monitors, and of 
course smartphones in Asia has 
given rise to numerous applica-
tions for monitoring health data 
such as cardiovascular activity, 
pulse rate, and sugar and oxygen 
levels. Coupled with AI analy tics, 
this data can be used to assess 
health risks and spot warning 
signs as well as design preventa-
tive or health-enhancing practices. 
One area of AI research that Japan 
has a particular home market 
advantage in is elder care, accord-
ing to Kazumi Nishikawa, director 
of Japan’s Ministry of Economy, 
Trade and Industry (METI) 
Healthcare Industries Divi-
sion. A number of startups have 
emerged to develop “really unique 
AI” to help care for the country’s 
fast-growing elderly population 
(see “Japan’s AI silver lining”).  

The road to wellness:  
AI and ‘active health’

Wellness support and future out-
come prediction, in such areas 
as distributed analytics in health 
monitors, fitness trackers, and 
ongoing care regimes, is also seen 

as applicable for the broader pop-
ulation globally; 31% of respon-
dents to the MIT Technology 
Review Insights AI-in-health-care 
survey indicated they are cur-
rently using AI-enabled wearables. 
Increasingly, hospitals see wear-
ables as tools that link data-driven 
insights to patients and custom-
ized care. The growing prevalence 
of wearables will have an impact 
on the way health information is 
consumed and acted on. 

Converging with this trend 
are efforts among policymakers, 
academics, and technologists to 

investigate the potential for AI to 
radically redefine the very notion 
of health care—a new concept 
known as “active health,” in which 
disease markers, risk factors, and 
other intelligence on disease and 
health conditions are compiled, 
categorized with machine-
learning tools, and used to make 
predictive recommendations for 
what people should do to improve 
their health.  

Wearables and AI technology 
are converging to create active-
health tools: the DFree toilet 
timing assistant developed by 

Japan’s AI silver lining 
Japan’s population has been in decline since 2011: the country’s 
Ministry of Internal Affairs estimates its native population shrank 
by 430,000 in 2018. The financial burden of the graying population 
is also high, with over-75-year-olds costing the government four 
times as much as other citizens do. Against this backdrop, a sizable 
number of startups in elder care are emerging. Their products 
include communication tools for patients with dementia, and 
predictive analytics for helping caregivers schedule toilet breaks 
for patients. While the data is not as readily available as in medical 
imaging, recording interactions with “grandma and grandpa” is 
rapidly helping these companies build the necessary data sets, says 
Kazumi Nishikawa, director of the Healthcare Industries Division at 
Japan’s Ministry of Economy, Trade and Industry. 

ExaWizards, a Tokyo-based startup founded in 2016, gathers data 
from cameras, microphones, and voice analysis systems in care 
homes, and combines the data with principles from Humanitude—a 
French dementia-care program that has been widely adopted in 
Japan. It trains caregivers to communicate with dementia patients 
using voice and touch, eye contact, and maintaining respectful dis-
tances to improve psychological outcomes of both patients and 
nurses. Another innovation comes from Triple W, a Tokyo startup 
with a US-based subsidiary that uses AI to analyze data from a small, 
wearable ultrasound bladder device to help elderly people and their 
caregivers predict toilet times.



6

MIT Technology Review

predict and advise on the basis of 
indicators and conditions prior 
to medical events “that the true 
transformative power of AI appli-
cations in health care will be real-
ized.” This shift from reactive 
to interpretive AI will partly be 
driven through deeper insight 
into existing conditions. 

AI is no substitute  
for a human

Yet even with this convergence, 
the transition to active-health AI 
will be difficult, observes METI’s 
Nishikawa. “I am optimistic 
that AI can help make people 
healthy; wearables, applications, 
and analytic systems can give 
incentives for making healthy 
lifestyle choices.” But AI isn’t 
a reliable substitute for a doc-
tor, he says, for a combination 
of reasons: accuracy, credibility, 
and, most important, responsi-
bility. “A medical doctor must be 
responsible for their own diag-
nosis, including the responsibil-
ity to manage a patient’s anxiety 
levels” when presented with an 
unfavorable diagnosis. 

“We must be conservative 
in applying AI capabilities as a 
complete substitution. Diagnos-
tic support systems today must 
supplement and support doc-
tors,” Nishikawa says. The next 
logical step toward more active 
AI, he believes, is in using AI to 
fully support health-care pro-
fessionals in specific contexts. 
He points to Tricog, a Singa-
pore-based health-care company 

Japanese startup Triple W is an 
example. In many other markets, 
governments are beginning to 
integrate them into initiatives: 
Singapore’s Health Promotion 
Board is partnering with Fitbit to 
launch a nationwide healthy-living 
campaign that will see free health 
monitors distributed to citizens. 
China’s Ministry of Science and 
Technology’s development and 
research plan “Active Health and 
Aging Technology Response” 
will accelerate the country’s 

development of several health-
care-adjacent AI technologies, 
including deep-learning 
applications for AI, virtual 
assistants, wearable monitoring, 
and multi-heterogeneous 
data analysis, as well as data 
processing over the coming two-
to-five years. 

Xu Shan, a director responsi-
ble for e-health initiatives at the 
China Academy of Information 
and Communications Technol-
ogy, believes it is in the ability to 

Figure 2

Asia’s health-care gap

Chief among health-care challenges in Asia is a shortage 
of clinicians. Even in wealthy Japan, South Korea, and 
Singapore, the number of doctors per 10,000 people is below 
25, the lowest density in the developed world.
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https://s3.amazonaws.com/files.technologyreview.com/unbounce/premium-reports/ai-in-healthcare-fig-4.png
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partially funded by the University 
of Tokyo’s Edge Capital venture 
fund. Tricog links electrocardiog-
raphy (ECG) machines operated 
by clinics and hospitals in more 
than a dozen countries in Africa, 
South Asia, and Southeast Asia to 
its cloud analytics platform. The 
technology sends ECG results for 
analysis and interpretation by its 
own medical team, claiming it can 
provide customers with results 
in six minutes. Such use of AI, 
Nishikawa says, “provides doc-
tor-to-doctor predictive services 
to other professionals with less 
experience.”

The strategies emerging to 
match AI capabilities with unique 
health-care challenges and 
requirements are creating fertile 
environments for innovation. In 
resource-strained markets, AI’s 
first priority needs to be “to use 
evidence-based AI to empower 
primary health care,” according 
to Huang Yan, general manager 
of Baidu Intelligent Healthcare. 
Baidu is building capacity in Chi-
na’s public health-care facilities 
at a grassroots level through the 
development of its Clinical Deci-
sion Support System, an AI soft-
ware tool for recommending 
diagnosis and treatment plans for 
health-care providers. 

Elsewhere, health-care 
players have been focusing on 
the most challenging and widely 
experienced issues, combining 
the identification of a large-
scale problem—such as rising 
requirements in Japan for the 
care of dementia, which already 

Figure 3

AI diversity thrives

Source: MIT Technology Review Insights’ survey on AI in health care of 908 health-care professionals in 
the US and UK, fall 2019

Health-care institutions are looking at an assortment 
of technologies to achieve better health outcomes, with 
keen interest in electronic-health-record automation, 
medical imaging and diagnostics, and patient data and risk 
analytics.

Technology Adopted Considering  
adoption

Total  
interest

Automation of 
electronic  
health records 

43% 20% 63%

Medical imaging 
and diagnostics 41% 23% 64%

Patient data  
and risk analytics 41% 21% 62%

AI for  
predictive 
analytics

40% 23% 63%

AI for  
patient flow 
optimization

39% 26% 65%

Virtual nursing 
assistants 25% 29% 54%

AI-assisted 
endoscopy 24% 21% 45%

Surgical analytics 23% 23% 46%

Robot-assisted 
surgery 22% 24% 46%

Analytics for 
mental health 21% 27% 48%

Click to download this infographic

https://s3.amazonaws.com/files.technologyreview.com/unbounce/premium-reports/ai-in-healthcare-fig-1.png


8

MIT Technology Review

afflicts 4% of the population—
with AI resources. Again, final 
decision-making responsibility 
arising from the insight and 
analysis of these tools must 
lie with humans, to guarantee 
accountability in the health-care 
system and to provide greater 
access to medical professionals.

Human-machine parity  
in AI-enabled health care

In advanced economies, AI is 
driving the industry’s practi-
tioners toward a higher set of 
skills and providing them with 
time and resource management 
tools, which yields benefits for 
staff and also their relationships 
with patients. Medical workflow 
processes, for example, are so 
complex, with many regulations 
to heed and lots of paperwork to 
fill out, that scheduling patients 
for appointments is slow, man-
ual, and difficult. But using AI 
for “smarter” scheduling opens 
up more slots, which in turn 
empowers referring physicians to 
schedule more patients or more 
effectively match patients with 
specialists, says Dushyant Sahani, 
professor and chair of radiology 

at the University of Washington 
Medical Center. “With improve-
ment in the physician’s work-
flow and health-care operations, 
diagnostic tools will be better 
applied. If the focus is only on the 
diagnostic tool, adoption will be 
much slower” (see Figure 4).

MIT Technology Review 
Insights’ survey on AI in health 
care bears this out: 43% of sur-
vey respondents are already using 
natural language processing tools 
to process their electronic health 
records, and 39% are using AI for 
patient flow optimization—and 
nearly all of those respondents are 
also using AI tools in more clinical 
or diagnostic capacities as well.

Such AI use is helping the 
global health-care industry realize 
that AI-enabled tools represent 
extension—not extinction—of 
human professional capability 
in health care. For an MRI, for 
example, “the basic interpretation, 
with the help of machine learning 
and AI, can be standardized 
and left to the machine. But 
there is still a need for human 
intervention,” Aurora Hospital’s 
Khandheria says. “Humans are 
not going away; they are just 
going to make smarter decisions, 

Figure 4

Busywork on life 
support?

Source: MIT Technology Review Insights’ 
survey on AI in health care of 908 health-
care professionals in the US and UK, fall 2019

For medical professionals, 
AI means more time for 
patient care, treatment, 
and consultations, and 
less time on rote, 
repetitive tasks.

Increased time
No change
Decreased time

Doing patient 
consultations and  
physical exams

45% 38% 17%

Performing  
procedures 

Assessing and planning 
treatment requirements

46% 42% 12%

Consulting or 
collaborating with staff 
or other institutions

Writing reports and 
maintaining records

14% 25% 61%

37% 37% 26%

33% 47% 20%

Click to download

Humans are not going away; they are  
just going to make smarter decisions,  
with fewer errors.

Bijoy Khandheria, Cardiologist, Aurora Hospital’s Aurora International & 
Executive Health Program

https://s3.amazonaws.com/files.technologyreview.com/unbounce/premium-reports/ai-in-healthcare-fig-3.png
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with fewer errors.” Michael Brady, 
professor of oncological imaging 
at the University of Oxford in the 
UK, underscores this prediction 
with observations from the use of 
AI in medical imaging analysis: 
“When we combine AI-based 
imaging technologies together 
with radiologists, what we have 
found is that the combination 
of the AI technology and the 
radiologist outperforms either 
the AI or the radiologist by 
themselves. So, far from  
replacing radiologists, what 
we see is that the technology 
supports decisions and amplifies 
the performance of radiologists.”

Yet there are hurdles to over-
come before AI transforms health-
care provision. Machines must 
work for doctors and clinicians, 
for example, not the other way 
around; much patient consulta-
tion time is spent entering data, 
not drawing inference from it. 
This, however, is largely an evolu-
tionary transition in the adoption 
of AI. More important, health-care 
organizations must allow for fun-
damental shifts in how patients 

are cared for—doctors and other 
health-care workers must use 
increasingly comprehensive pools 
of AI-mediated medical data to 
make decisions in collaboration 
with machines.  

Ultimately, this could mean—
contrary to common yet unproven 
fears that machines will replace 
human workers—AI technologies 
will “re-humanize” the health-
care system, by allowing provid-
ers to better manage the quantity 
of patients seen (and, as a result, 
their bottom lines) to focus on the 
quality of care given.

“We need to evolve and bet-
ter understand how AI can work 
for us,” says Matthias Merkel, 
professor of anesthesiology and 
perioperative medicine at Oregon 
Health & Science University. That 
way, “we can interpret patients’ 
health-care conditions, giving 
them good recommendations and 
guiding them through a longitudi-
nal process.”

With improvement in the physician’s 
workflow and health-care operations, 
diagnostic tools will be better applied. If 
the focus is only on the diagnostic tool, 
adoption will be much slower.

Dushyant Sahani, Professor and Chair of Radiology, University of 
Washington Medical Center 
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AI in health care: The collaboration revolution is an 
exclusive report by MIT Technology Review Insights. 
It draws from two Insights studies. One, in association 
with GE Healthcare, is based on a fall 2019 survey 
and interviews with physicians. The other, in associ-
ation with Baidu, was based on desk research and a 
series of conversations with health-care practitioners 
and executives. We would like to thank all partici-
pants. MIT Technology Review Insights has collected 
and reported on all findings contained in this paper 
independently. Jason Sparapani and Laurel Ruma 
were the editors of this report, and Nicola Crepaldi 
was the publisher.
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