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 IS HEALTHCARE SPURNING THE DIGITAL DIVIDEND? 
Better use of tech could help make healthcare safer, less expensive, and more patient-centric

WAITING FOR THE DIGITAL DAWN TO BREAK  
Practicing physician and author Dr. Robert Wachter predicts that healthcare will become “safe, 
 less expensive, and more patient-centric” – if we convert medical data into useful intelligence.

WEARABLES HELPED PEOPLE KEEP FIT DURING COVID  
The largest study of its kind shows that health tracking could increase by about 30% in the near future.

THE NEXT WAVE OF WEARABLES IS ALREADY VISIBLE 
Smart tattoos and sensors in clothing are just two of the form factors that 

 will transform wearable devices in the coming years.

 “THE HUMAN TOUCH IS OVERRATED”  
Silicon Valley inventor and AI expert Jerry Kaplan says artificial intelligence can  

outperform the best medical experts. 

HYBRID HEALTH PROVIDERS AND OTHER TRENDS 
Two experts from L.E.K. Consulting look at three global trends that will shape healthcare, now and in the future

SCIENTISTS ARE USING A.I. TO DESIGN NEW DRUGS  
A new technology is allowing drug researchers to work faster and slash R&D costs by 70% 

FIXING THE U.K.’S FRACTURED NATIONAL HEALTH SERVICE 
 Europe’s largest employer has 1.3m staff serving more than 68m people.  

So why has it been so slow to embrace digital tech?

WORN ON THE WRIST BUT CHECKING YOUR HEART  
Huawei watches make the switch from lifestyle accessories to medical devices  

helping doctors identify at-risk patients.

HOW ISIOLO COUNTY GOT E-HEALTHY 
One of the most remote counties in Kenya now has access to the country’s best doctors 

WHERE TECHNOLOGY MEETS POLITICS  
A British cardiologist explains why “clinicians shouldn’t be frightened of technology” 

CONNECTIVITY ENABLES HEALTHCARE 
Video stories from Kenya, Thailand, New Zealand and Spain. 



"We need to recognize that computers in healthcare don’t simply replace my 
doctor’s scrawl with Helvetica 12," wrote Dr. Robert Wachter, in his New York 
Times bestseller, The Digital Doctor. "Instead, they transform the work, the 
people who do it, and their relationships with each other and with patients.”

Well, that’s the theory anyway. 

Wachter, Chair of the Department of Medicine at the University of California, San 
Francisco, and a member of America's National Academy of Medicine, penned 
that line more than seven years ago, at what the book’s sub-title hopefully 
described as the “dawn of medicine’s computer age.”

He is still patiently waiting for that digital dawn to fully break. 

The true transformation of the healthcare industry may still be decades away, 
he tells me for this Healthcare edition of Transform magazine. “We're not taking 
advantage of the capacity of digital the way a different industry might,” he 
observes. 

This might seem surprising. 

Aren’t wearables transforming healthcare – urging you to walk just a bit more, or 
sensing when you’ve fallen over? Hasn’t Covid urgently injected a connectivity 
and data surge into the system, accelerating access to online services and 
remote healthcare? Don’t AI, the Internet of Medical Things, cloud computing 
and infrastructure solutions in hospitals all give a digital defibrillation to a global 
healthcare industry that, even before the pandemic struck, was estimated to 
have a market value of US$10 trillion?  

•  Professor Anna Schneider, designer of a major international study  
 into wearables, tells us why she’s optimistic that the trend towards  
	 digitalization	in	health	and	fitness	will	continue.	She	explains	how	 
 an increase in wearables and apps could help address the challenges  
	 posed	by	aging	societies.

•		AI	expert,	Stanford	lecturer	and	serial	entrepreneur	Jerry	Kaplan	looks	 
 forward to the day when our relationship with healthcare is “turned  
	 upside	down.”		

•  Consultant cardiologist Professor Gerald Carr-White pleads for front- 
	 line	clinicians	to	“step	off	the	hamster	wheel	of	treating	patients”	long	 
	 enough	to	work	alongside	technologists	in	designing	the	healthcare	 
	 systems	of	the	future.	

•		Frontline	video	stories	from	New	Zealand,	Thailand,	Kenya	and	Ghana	 
 show how Huawei technology is bringing solutions to clinicians and  
	 staff	and	improving	access	and	health	outcomes	for	patients.				

•		All	that,	and	we’ll	even	explain	why	a	Daoist	creation	figure	in	Chinese	 
	 mythology	is	proving	to	be	a	key	player	in	AI-assisted	drug	design	 
 research – already contributing to a ten-fold improvement in drug  
	 screening	efficiency.		

Holy	Grails,	Daoist	legends	and	Elon	Musk:	objects	of	ancient	and	modern	
worship	all	rolled	into	a	single	edition	of	Transform.	We	hope	it	contains	a	
revelation or two for you…

In a word, no. For Wachter, most medicine remains doggedly traditional. One 
obstacle to progress: the tight margins many healthcare systems work on, 
making an investment in digital tools unappealing.

“That's sad, because the return on investment may be better care for patients,” 
he says. “But in many healthcare systems around the world, hospitals don't get 
paid extra if patients get better care. They're paid purely on volume.”

An even bigger stumbling block than legacy technology may be legacy thinking: a 
collective failure of imagination. 

Re-imagining medicine  
Enter the unlikely figure of Elon Musk. 

Wachter says Musk and Tesla single-handedly transformed the electric car 
industry by creating a high-end status symbol, a computer on wheels. That, in 
turn, created a market and some buzz, leading other companies to enter the fray 
and pushing prices down.

Musk himself is famous for seeking breakthroughs by starting from first 
principles: “You boil things down to the most fundamental truths and then reason 
up from there,” as he once put it.   

Wachter agrees. The healthcare industry needs to fundamentally reimagine the 
work. “When people first install new technology, we almost always just replicate 
what we were doing on paper. But fundamentally, you haven’t changed how the 
work gets done.” 

And, he says, “We must figure out how to take all of this data that's sloshing 
around, turn it into meaningful intelligence, then give it to patients and doctors in 
forms that actually make it easier for them to manage healthcare.”

That, he says, is “the Holy Grail.” 

No one’s ever found the Holy Grail – the cup with mythical powers supposedly 
used by Jesus at the Last Supper. 

But Wachter remains optimistic. “There's no question that healthcare will be 
transformed. The experience will be better, safer, less expensive and more 
patient-centric.”

That’s a view echoed by another interviewee in this edition of Transform, 
from the largest healthcare employer in the world, the UK’s National Health 
Service (NHS).

The very senior figure in NHS digital transformation, who agreed to talk to 
Transform on condition of anonymity, insists that fractured data storage across 

the healthcare system – and a fear of change – can, and must, be overcome. But 
aggregating data was easier said than done.

“The NHS is 10% of the UK economy,” said the digital expert. “It has a bigger 
GDP than Greece. So, if you said to the whole of Greece, ‘We want you to use the 
following technical and semantic standards to describe everything you do,’ you 
can imagine that would be quite a complex task.” 

In the NHS the culture was to play it safe and not share data, out of fear of what 
would happen if something went wrong. 

“So, at the start of Covid,” says our interviewee, “a half-page of guidance notes 
(was published) to the whole system that basically said, ‘If you are a clinician 
looking after your patients, and you are sharing data, and acting in their interests 
and in good faith, then there will be no enforcement action taken against you.’ 
And that electrified the system.”

EDITOR’S NOTE 
IS HEALTHCARE   
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An interview with Dr. Robert Wachter, Chair of the Department of Medicine at the 
University of California, San Francisco, and best-selling author of The Digital 
Doctor: Hope, Hype and Harm at the Dawn of Medicine's Computer Age.  

Gavin	Allen:	The subtitle of your book mentions hope, hype, and harm. Of those 
three, which do you think is currently winning the day?  

Dr.	Robert	Wachter: It's a mix, but I think I'm a little bit more hopeful. I wrote 
the book to understand why healthcare's transition from analog to digital was so 
painful. Why is this so hard? Why is it so bad? But the final chapter was actually 
quite optimistic. It's going to take years, probably decades, but we actually 
will get to a much better place, and there's no question that healthcare will be 
transformed. The experience will be better, safer, less expensive and more 
patient-centric.  

Gavin	Allen:	So there will be a digital nirvana, we just haven't reached it yet? 

Dr.	Robert	Wachter:	It'll have unanticipated consequences. For instance, today 
we have controversies over privacy, or censorship, or what digital tech is doing 
to our kids' brains. All those sort of things are unanticipated consequences. Yet 
none of us would want to go back to a pre-digital age.  

I think that's likely to be the story in healthcare. We will be able to give patients 
better, more convenient, more accessible, more evidence-based care. When? 
Parts of it will happen in the next few years. There'll be parts of it that will take 
10 or 15 years to fully occur. But there will also be tremendous unanticipated 
consequences.  

If you think about what's happening with the media in the US, it used to be that 
we got all of our news from three networks. Nobody would want to go back to 
that anymore. And yet, of course, we've introduced tremendous amounts of 
chaos, a lot of misinformation. A version of that will happen in healthcare, too.  

Gavin	Allen:	What has the most potential to transform healthcare?   

Dr.	Robert	Wachter: I don't think we've seen anything that has truly transformed 
patient care. For example, I went to see my doctor last week. A patient portal 
allowed me to schedule my visit online, and I quickly got to see my laboratory 
studies and see the doctor ’s note online as well. But the essence of the 
transaction was pretty traditional.  

Where things get transformed is, not only would I see my lab results, but I would 
get information telling me what they mean. The doctor would get information and 
decision support, recommending certain treatments or tests. All of those things 
are possible, but relatively few of them actually happen today. So I think we're 
still in this transitional period.   

Gavin	Allen:	Digitalization has great power to break down data silos, enable 
teleconsultation, and improve service quality. Are we entering a golden age of 
hospitals? Or, as we have more remote consultations, will we be using hospitals 
less in the future?   

Dr.	Robert	Wachter: All those things you said that hospitals can do, those sound 
great. The problem is that, for the most part, they don't do them yet.  

I think about digitization in four stages. The first stage is that you digitize the 
record itself. That has happened in hospitals in the United States and in many 
other countries around the world, where data are now collected digitally and 
stored in electronic health records.  

The second is all of the parts need to connect. That's happened in patchy ways. 
My hospital’s computer system connects easily to another hospital's computer 

system if they happen to have the same brand. If they don't, it doesn't connect 
very well.   

Third, you need to glean meaningful insights from those data. Fourth, you start 
doing something with those insights: transforming the way you're organizing 
care. I think we've done relatively little of the third and the fourth. I think we're 
mostly at this foundational stage. In the average American hospital, we're not 
taking advantage of the capacity of digital the way a different industry might.  

True, if I prescribe medicine to a patient who’s leaving the hospital, I can send it 
electronically to the pharmacy. That's nice. But the potential of digital is that I 
can really understand what's going on because the computer recommends the 
right course of treatment based on evidence, based on the literature, based on 
1,000 patients like mine. It says, “Doctor, it doesn't look like you thought of this 
diagnosis, whereas the patient's characteristics fit this diagnosis.” Almost none 
of that happens today.  

Gavin	Allen:	Why not? Is the data science not quite there yet, or is it a lack of 
expertise in analyzing the data?   

Dr.	Robert	Wachter: It's a combination. There's a lot of nuance in data about 
patients. Analyzing almost everything depends on the context.  

Also, one of the great obstacles is it's going to be quite expensive for hospitals 
and healthcare systems to buy the analytic capability, whether they have to hire 
the individuals themselves or hire companies to do this work. Many healthcare 
systems work on a margin that's relatively small. The investment needed to take 
full advantage of digital tools, I think for many hospitals, they don't see what the 
return on investment will be. That's sad, because it may be that the return on 
investment is that the patients get better care. But in many healthcare systems 
around the world, hospitals don't get paid extra if patients get better care. 
They're paid purely on volume.  

Human	connection	needed;	human	expertise,	less	so	 
Gavin	Allen:	Are you confident that there will always be a place for the doctor, 
for the human at the heart of healthcare in future?  

Dr.	Robert	Wachter: Yes, I'm confident, but I have two biases. One, I'm a human 
being, so I'm rooting for the humans. Second, I'm a physician who spent 15 years 
training and 35 years practicing. So the idea that what I've learned is not useful, 
or won't ultimately be useful, is a little too painful for me to acknowledge.  

When you think about the human touch in healthcare, it has two elements. One: 
Is the insight, expertise and experience of a human physician truly valuable and 
irreplaceable? I would be circumspect about declaring that too strongly, because 
in every other field where computers have replaced people, or partly replaced 

people, the instinct in the beginning was to say, “This is too complicated, it's too 
nuanced.” But ultimately, if a physician can do it, a computer can probably figure 
out how to do it, too. After all, my insights are born of hearing a data stream and 
looking a patient in the eye, and there's nothing about that that a computer could 
not replicate.   

The second element is the human connection. I actually don't mind a computer 
telling me I should increase my blood pressure medicine, or reminding me that I 
need to lose weight. But I don't want a computer telling me I have cancer or that 
I may be getting to the end of life, and have some very hard decisions to make. 
Those are profoundly human kinds of endeavors. So, as we think about the role 
of the human doctor going forward, we have to figure out which part of it are we 
talking about? The human connection, or the human expertise? I expect that the 
human expertise part will be chipped away.  

But with the human connection, I think many people feel like, “I need a human 
to talk to me.” Health is different from, say, financial services. I care about my 
money. It's meaningful in my life. But I would be perfectly happy never to talk to a 
human again about my money and my investments, if the computer can replicate 
all the things that I need to do, and deliver them to me in a way that's efficient. 

We can't only be 
developing tools for 
triathletes in San 
Francisco. We have to 
be asking: How does 
this help poor people 
get better care and 
have better health?

Dr. Robert Wachter 
Chair of the Department of Medicine
University of California, San Francisco
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term. Because do they have smart phones? Are they digitally literate? Will they 
understand all these data signals? I think that over time, I would actually argue 
the opposite. I would argue that for a patient in, let's say, a rural place in the 
United States, or in many countries in the world, they have absolutely no access 
to a doctor, in general, or to a primary care doctor or someone to look at this skin 
lesion and tell them whether it's cancer or not. The ability to scale expertise and 
get them what they need, I think, will over time be markedly enhanced by their 
ability to get a lot of their care handled and managed via their computer or their 
smart phone.  

So those who are developing digital tools need to have that sensibility. We can't 
only be developing tools for triathletes in San Francisco. We have to be asking, 
“How does this help poor people get better care and have better health?”  

One of the concerns I have about the digital divide is what I talked about earlier, 
in terms of empathy and human connection. I think it's likelier than not that 
your health insurance may pay for care that's digital, and if you actually want to 
see a human being, that will cost more money. So we may see a stratification 
of care, where the first layer of the care most people get is fully digital: It's all 
telemedicine, or it's algorithmic and AI-based. And for many people, that will 
be better than the care they get today. But if you want to have a half-hour with 
a real-life human doctor, that may be the equivalent of business class on an 
airplane:  something you can get, but it costs a substantial amount of money and 
is out of reach for many people.  

I do think digital offers the capacity to have a lower health care divide. It can 
help people who lack money get better access to care, better access to the 
information they need to manage their health, than they currently have. At the 
end of the day, I think the digitalization is actually good for health equity, and will 
improve the care of people who have limited means.  

Gavin	Allen:	It sounds like everyone has a responsibility in that relationship: the 
health care provider, the technology company and of course policy makers, to 
ensure that even if there is a premium on the human touch, that it's not at the 
cost of those core benefits to everyone.  

For the foreseeable future, a lot of healthcare tasks will be done by humans and 
augmented by computer. Looking at an X-ray, looking at a skin lesion, looking in 
the back of someone's eye – computers just are incredibly good at it, and getting 
better. For a while, there will be a human to take a second look to be sure the 
computer got it right, partly because of legal liability. No digital company wants 
to be on the hook for missing a diagnosis of cancer, for example. But over time, 
computers will have more of a role in those very discrete diagnostic skills that 
are really about visual pattern recognition. 

Gavin	Allen: I am wearing a wristwatch that gives me some heart monitoring 
and other health data. What will the future be for the patient experience, in terms 
of having power – almost literally – at their fingertips? 

Dr.	Robert	Wachter: The pattern of digitalization in every industry is 
democratization: consumers having the ability to do more self-management. 
That’s mostly a change for the better, but patients can potentially be very 
anxious about these findings. If your watch tells you that you might have atrial 
fibrillation, you may not have any idea what that means, or what to do about it. So 
the patient sends a message to the doctor, at least in the United States, saying, 
"Doctor, my watch tells me I've got atrial fibrillation," or "Doctor, I just got my labs 
back, and my magnesium is low. What does it mean?"  

I can tell you that the physicians are basically being broken by this amount of 
data flow. Patients still need a credentialed expert to help them interpret all of 
this information. When you talk to an American physician, the level of burnout 
is massive. And a lot of it comes because of digital. We're giving patients more 
and more information. But we're not giving them enough information to actually 
manage themselves fully. What you've created is a massive amount of confusion. 
So we're going to have a very bumpy five or 10 years as we democratize 
healthcare.  

Business-class healthcare?  
Gavin	Allen: You've spoken a lot about democratization, and probably the key 
mantra for Huawei is about connecting the unconnected and bridging the digital 
divide, so everyone benefits from technological advances. How much can 
technology help bridge that divide by reducing inequalities in healthcare?  

Dr.	Robert	Wachter: I'm a bit skeptical that wearables will make a difference. 
You asked before about Hope, Hype, and Harm. In that area, I think it's more hype 
than anything. I think those things will be tested out on the well-to-do and the 
privileged, but I'm not confident that they'll actually be getting better health or 
better health care. I think we’ll have a generation of the “worried well” who are 
constantly checking all these digital signals that aren't all that meaningful.  

As to the broader question of the digital divide, you could make the argument 
that it will actually worsen care for people of limited means – at least in the short 

Dr.	Robert	Wachter:	Yeah, I think that's fair. And you 
know, the world of digital is like that, in the beginning: it's often market-driven, 
and therefore available first to those who can afford it. How did the electric 
car get developed? By Tesla, at least in the United States. It’s a high-end status 
symbol, a computer on wheels. It created a market and some buzz. And then, our 
entire country basically began saying, “We need electric cars for everyone.” And 
now, you're seeing the price points come down, you're seeing other companies 
enter the fray.  

Health care is probably going to be like that. The tools that get developed tend to 
be for the well-to-do that can afford them in the beginning.   

Digital health is ready for prime time  
Gavin	Allen:	You're someone who's tweeted prodigiously about COVID over 
recent years. Do you think that even amidst what was clearly a global tragedy, 
the one tiny glimmer of light out of it was that people really started to understand 
the benefit of technology within healthcare?  

Dr.	Robert	Wachter: In some ways less than I would have thought, but it's a 
great question. The two areas where it clearly, kind of, broke through: One was 
telemedicine, and at least in the U.S. and I suspect around the world.  

Technologically, telemedicine was ready for prime time five years ago. But there 
were a number of regulatory barriers to it, and neither patients nor clinicians 
were comfortable with it. For example, at UCSF, where I work, about 1% of 
our outpatient visits were telemedicine. One month into the pandemic, that 
number was 70%. It's now come down to about 30%, but it would have taken 
two decades to reach 30% had it not been for the pandemic. So a lot of the 
regulatory barriers came down, and patients and doctors became comfortable 
with the technology.  

Ultimately, if a physician can 
do it, a computer can probably 
figure out how to do it, too. 

The second thing that COVID accelerated is dashboards, which 
let you present data in visually attractive ways that the patient can use to find 
what they need. During COVID, dashboards were created for people to follow the 
state of the epidemic in their community or city. People saw the data in nice, 
well-visualized, user-friendly ways. We're past the days where you say, "I wanna 
take a look at the data" and someone sends you an Excel spreadsheet.  

I think that's going to be very important. You go from just having raw data to 
having tools that people can use to take care of themselves better.  

What didn't hit its tipping point, surprisingly, was artificial intelligence. I 
thought this would be the time that we would see more AI taking over self-help 
for patients, or changing the way we organize our practices. It made some 
incremental advances, but I don't think it was transformative. 

Gavin	Allen: So how do we get a real kick-start to that effect? Who’s going to 
provide that? 

Dr.	Robert	Wachter: I think it's already happening, in a way. In the US, health 
care digitalization was impossible until we had electronic health records, until 
the foundational data about patient visits and patients’ overall health status 
was stored in electronic form.  

Before that, the business case for a hospital or a doctor's office to invest in 
electronic health records was simply not there. So you had this vicious circle 
of everybody saying, “Healthcare care is the last industry that's still analog, 
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we need to digitize,” but the private sector was not willing to invest. I was on 
Google's Advisory Board in 2007 when the company started Google Health. A year 
later, Eric Schmidt came in and told us he was disbanding Google Health. He said 
this is too hard for us. And I said, Okay, if it's too hard for Google, that's pretty 
hard. But the real problem is, if the data are not in digital form, there's nothing 
Google or any other company can do. That's the absolute minimum. That's table 
stakes.  

So the US government in 2010 or so invested $30 billion to incentivize hospitals 
and doctors to digitize, and it worked. And so for a relatively small investment, 
$30 billion in a $4 trillion industry, they were able to get hospitals to make this 
change, and now, essentially 100% of US healthcare data is stored in electronic 
form. That has unleashed a tremendous investment by the private sector. The 
question now is, How do we take that data and make use of it, in order to improve 
care? 

We have a lot of resistance to digital transformation because every existing 
entity in the health care system has a self-interest in fighting change. Physicians 
are part of that. Doctors are better lobbyists than taxi cab drivers. You supplant 
the taxi cab industry with Uber, you’ll have a lot of unhappy taxi cab drivers. But 
if you make doctors unhappy, we will go out there and say, “You're killing people 
with this,” which is hard for a taxi cab driver to do.  

But I think the biggest obstacle is, “What is the business case for investment?” If 
my tool is going to make care better or safer or cheaper, who benefits from that? 
In every other industry, when I decide to go out and buy an iPhone and spend 
1,000 bucks, that money is coming out of my pocket. In healthcare, who pays? 
Well, sometimes it's the patient, sometimes it's the employer, sometimes it's the 
government, sometimes it's the insurance company.  

And the incentives to improve quality are very muted, because patients can’t 
evaluate the quality of the care they're getting. They know, Did the doctor seem 
nice? Or, did the clinic look like a nice facility? But they actually have no idea 
whether this was high-quality, evidence-based care.   

Hospitals often have little incentive to be efficient. My hospital, if somehow we 
figured how to stop doing X-rays because we figured out some more efficient 
way of care for patients, we’d go out of business by next Monday. We are 
dependent on having a full hospital, with our MRIs and CAT scans humming. I'm 
not saying that's a good thing, but it is the way we're organized.  

All these factors make digital transformation harder in healthcare than in other 
industries, where, if you come up with a better mousetrap, and you do something 
better and cheaper, customers are gonna buy your product. In health care, you 
can do that and still go out of business.  

Gavin	Allen:	Do you think that will change at some point?   

Robert	Wachter: No, I don't think it can. Because you need to have an insurance 
function, because of the cost of health care. So there needs to be a third party 
involved.  

If a billionaire who needs a heart transplant gets hit by a car, they can pay for 
that out of pocket. For the rest of us, that will bankrupt you very quickly. So 
there's always going to be a third party that covers that risk. And as long as 
there's a third party, you now have two people in the room making a purchasing 
decision: a patient and an insurer. That’s why you see a disproportionate amount 
of digital focus in the consumer space, where it really is a direct-to-consumer 
kind of relationship: help me lose weight; or, if I'm an athlete, help me to figure 
out how to run better or faster – those sorts of things.  

But that's actually not where we need the help. We need to help someone with 
multiple conditions: an older person with multiple chronic illnesses, who's trying 
to manage their heart failure, their diabetes, their blood pressure, their prior 
heart attack. That just turns out to be wildly complicated. There’s almost never 
going to be a direct-to-consumer relationship, because there has to be a third-
party insurer. Otherwise, the vast majority of people would not be able to afford 
the care that they need to stay alive.   

Decisions, decisions  
Gavin	Allen:	What do you think Huawei might create that could be a 
transformative breakthrough in the future? 

Robert	Wachter: I think it would be a version of solving a problem no one has yet 
solved: computerized decision support.  

That may sound dull. But Amazon or Netflix make recommendations that say, 
“People who like this book, also like that book.” That makes it easier for me to 
decide what to buy, or watch.  

When I go on to my computer system in my office or hospital, I get remarkably 
little intelligence out of the computer, which is why most doctors dislike their 
computer. They're getting all these messages from their patients saying, "I need 
your help, doctor, tell me what this means." And they're spending a huge amount 
of time inputting information into the computer. But they're getting remarkably 
little insight and intelligence out of the computer to help them guide their 
practice.  

When we try to put in things in an alert format – “Doctor, did you realize this 
patient is allergic to this medicine?” – we massively overdo it. I spend most of my 
day looking at these alerts and saying, “No, that's wrong, that's meaningless.” 

I don't know whether Huawei is in that position, but we must figure out how to 
take all of this data that's sloshing around, turn it into meaningful intelligence, 
then give it to patients and doctors in forms that actually make it easier for them 
to manage health care. That's really the Holy Grail here. When that happens, I 
think we will begin to experience real digital transformation.  

Gavin	Allen: Is there anything we didn't touch on, that you really want to convey? 

Robert	Wachter: In 1994, Erik Brynjolfsson, a scholar of digital transformation, 
coined the term the productivity paradox of information technology. When 
it came to ICT, what he saw in every industry was lots of hype. “We're gonna 
digitize, and it's gonna massively improve everything.” And then the technology 
came in, and a year went by, and nothing happened. Two years, five years – 
nothing. And finally, somewhere between Years 5 and 10, you started seeing the 
promised gains in productivity.  

So, the good news about the productivity paradox is that it always resolves itself, 
usually in years 5 through 10. The question is, Why does it take so long? Why don't 
you see gains beginning in Year 1? The answer that he, and other scholars, came 
up with was that two things have to happen.  

Re-imagining medicine 
First, the technology has to get better. So you need version 2.0, 3.0, 5.0, and you 
don't get those until the system is actually being used and people realize it's 
just not as good as it needs to be. They give feedback and companies respond, 
and you have those iterative improvement cycles. That never happens until the 
technology is being widely used.  

But the real insight he came up with, and it's extraordinarily important for health 
care, was the second way the productivity paradox got resolved. It was what 
he called “reimagining the work.” In Version 1.0, when people first install new 
technology, they almost always replicate old, familiar processes. With digital 
tools, we just replicate what we were doing on paper. So maybe they're a bit more 
reliable, or there are some new efficiencies, or 10 people can view something at 
the same time rather just one person. But fundamentally, you haven’t changed 
how the work gets done.  

It takes a while until people come in and say, “Why are we doing this thing 
this way?” That never happens in Year 1. I think that's part of what we're 
seeing with technology and healthcare, in the US, at least. In 2008, fewer 
than one in 10 hospitals had electronic health records. By 2018, a decade 
later, fewer than one 10 did not. So we went from analog to digital. Maybe if 
you take the mean year, about 2015, when we're seven years into having our 
data in digital form, we're in the midst of this productivity paradox, where 
we digitized, but really didn't change anything fundamentally. That's why 
a lot of exciting stuff is happening in the consumer space, because you 
actually can change what an individual patient does.  

But in terms of fundamentally changing the health care system, the 
consumer stuff is always going to be at the margin. People who are 
sick, who really need medicines, who need tests, will always have to 
see a doctor, go to a clinic or hospital. So we're seeing a version of the 
 productivity paradox.  

I'm not sure how long it will take to get out of it. In the average industry, it took 
five or 10 years. But it's very different to think, “How do we reimagine the way we 
organize the factory floor, or organize the way people buy books?” versus, say, 
“How do we reimagine the way that we deliver health care?” – when, if we get it 
wrong, someone can die, and when we have very powerful constituencies that 
may fight change. So that's why I think we're more on the order of 10 to 20 years, 
rather than a five- to 10-year journey.  

 

 

 

 

In healthcare, you can build a 
better mousetrap and still go out 
of business. 
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In April and May 2022, Huawei surveyed more than 18,000 people in France, 
Germany, Italy, the US, the UK and China in an attempt to gauge the effect of 
wearables on physical exercise during the Covid pandemic. The survey is believed 
to be the largest and most granular of its kind.

The key findings were as follows: 
•  Users age 55 and older are some of the most avid users of  
 health-tracking technology.
•  Regardless of age or income, these users exercise roughly twice as much as  
 those who do not track their physical activity and body metrics. 
•  Our survey suggests a 30% growth in the health and fitness technology market.
 
We spoke with Dr. Anna Schneider, one of the principal designers of the study and a 
professor of business psychology.

What	sparked	your	interest	in	this	project?
The pandemic dealt a huge blow to many people’s established routines. The curbs 
on mobility in particular meant that a lot of mundane physical activity during the 
day simply did not happen anymore. And with gyms, pools, and many parks being 
closed at least temporarily, the usual ways to get exercise also fell away. 

I’m really interested in how digital technology affects consumer behavior. So, I was 
thrilled when Huawei offered me the chance to investigate the impact of health and 
fitness technology with this unique survey project. 

What was unique about this survey? 
To start with, it has a significantly larger sample size than any similar study I 
am aware of. This not only increases the quality of results, but also enables me 
as a researcher to dig much deeper into the data. Because even for relatively 
small groups in the population, the data set still offers enough cases to produce 
meaningful results. 

Which	groups	are	you	thinking	of	in	particular?	
We looked at different age groups as well as income brackets. But the large sample 
size also enabled us to also look more closely at users of specific devices and apps, 
which is usually impossible. 

Age	groups	and	income	bracket	do	not	seem	so	unusual...	Why	were	they	
interesting for your project?
These two perspectives on the sample were particularly interesting because our 
results challenge existing knowledge.

Photo by EYECATCHME

WEARABLES HELPED  
PEOPLE KEEP FIT  
DURING THE  
PANDEMIC,  
HUAWEI  
RESEARCH  
SHOWS 
An interview with
Dr. Anna Schneider       
Professor of Business Psychology   
Fresenius University of  
Applied Sciences –  
Cologne, Germany 

Today’s apps produce 
smart content and 
recommendations that 
are significantly easier 
for users to interpret  
and use.
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How so?
The birth year 1985 broadly splits people into “digital natives” and “digital 
immigrants,” with those born long before 1985 commonly having the lowest 
adoption when it comes to digital tools. While health and fitness technology 
adoption rates fall below the average around the age of 50 in all countries we 
surveyed, we were surprised to see that the use cases, functions used, and 
metrics tracked did not change much with age. 

In fact, in France, Germany, and Italy we found the most avid self-trackers in the 
55+ age group. They tracked more metrics and saw stronger increases in physical 
activity when doing so than younger users. This result suggests that if the adoption 
of wearables and apps can be increased, it could go a long way toward addressing 
challenges posed by aging societies. 

What	did	you	find	out	concerning	people	in	different	income	brackets	and	
their	use	of	health	and	fitness	technology?	
The expectation was that self-tracking would have a smaller effect for users 
with low income, because that’s what previous studies had found. But our survey 
results differed markedly. 

All income brackets, in all countries, showed similar relative increases when people 
used the tracking functions offered by their devices and apps. We attribute this 
encouraging finding to the fact that today’s devices and apps are much more user-
friendly. They produce smart content and recommendations that are significantly 
easier for users to interpret and use. Older generations of devices and apps forced 
users to interpret raw data on their own.

What	is	your	main	take-away	for	the	future	development	of	the	market	
for	health	and	fitness	technology	–	and	for	potential	changes	in	consumer	
behavior?
Survey respondents were asked about what they intended to do in the future. Our 
results suggest that the use of health tracking could increase by about 30% in the 
near future. That makes me quite optimistic that the trend towards digitalization in 
health and fitness will continue. 

More than 70% of users already find these devices and apps helpful in achieving 
their training goals. For that reason, I am also confident that we will see a stronger 
impact as innovation drives new use cases and enables more continuous 
engagement through better battery life. 

Considering the continuing trend toward digitalization in health and 
fitness,	how	can	your	research	results	make	a	difference?
Having accurate and reliable information handy helps people make better 
decisions about their physical activity and their diet. Innovative technology already 
has enormous potential to support people in making decisions to enhance their 
well-being and health, not just now, but in their future. 

Wearables and 
apps could 
help address 
challenges posed 
by aging societies.
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People have worn or carried small devices to augment their capabilities for at least 800 
years. Corrective eyeglasses were introduced in the 13th century. Pocket watches and 
the abacus ring followed in the 16th and 17th centuries, respectively. The “smart shoe,” 
used by mathematicians Ed Thorp and Claude Shannon in 1961, predicted where the ball 
would fall on a roulette wheel. The inventors made a fortune in Las Vegas. 

Today’s smartphones are infinitely more capable than the smart shoe. A wide variety of 
connected devices can track our physical activity, monitor body metrics, and provide 
easy-to-understand information on how to improve our fitness. 

We can already see the next wave of wearables. Their sensors will be smaller, enabling 
new form factors such as smart skin patches, or seamless integration into clothes. 
Most importantly, we can expect these new devices to overcome a big problem – limited 
battery life – by harvesting power directly from the wearer’s body movement. 

Huawei’s recent research project with Professor Anna Schneider (see related interview) 
shows that, while early versions of tomorrow’s devices are already available, most 
consumers don’t know about them yet. Survey results across six countries were 
surprisingly similar: smart underwear, tattoos, and rings remain on the far horizon, with 
most respondents stating they had not even heard of them. 

Virtual reality and smart tattoos
All of these emerging wearables feature closer and continuous skin contact. This 
enables superior data collection and more accurate measurement of metrics we 
can already track, such as heartrate, temperature, and stress levels. For people with 
prosthetics, the flat and flexible form factor affords precise fitting and continuous 
tuning according to their potentially changing needs. Finally, smart tattoos and skin 
patches can be used to control other devices which may not offer a built-in interface. 

But the survey data indicates that increasingly, people want to use virtual reality (VR) 
headsets and on-body monitors for health and fitness training. The early adopters of 
these technologies will likely live in China, where more than one-third of respondents 
said they intended to use VR for fitness in the near future  (see chart).

Our survey data also indicate that most of the immediate growth in the 
wearables category will come from the smartwatch. In the US and major 
European markets, we can expect the user base to grow by around 10%. In 
China, where smartwatches are already more popular, 18% of respondents 

THE NEXT WAVE OF  
WEARABLES  
IS ALREADY  
VISIBLE 

Dr. René Arnold
 VP Public Affairs Strategy, Huawei Technologies 

who had not worn smartwatches previously said they wanted to try them in the 
near future.  

Next to the smartphone, smartwatches are the most commonly used wearable 
and the clear leader in future scenarios across different countries. Leveraging 
the large sample of users collected in our study, we can take a closer look at 
smartwatch users. 

Watch yourself 
We find that the smartwatch has bridged some digital divides. For example, the 
gender gap where wearables are concerned is virtually gone. In China, a slight 
majority (58%) of smartwatch users is male. But in France, the UK, and the US, 
the tally stands between 47% and 48% male users. 

Age poses less of a barrier to adoption as well. The median age of users hovers 
around 45 years, implying that half of smartwatch users are older than 45. 

Most notably, there seems to be nothing left of the geekiness that characterized 
the early days of the “quantified self” movement. In all of the countries we 
surveyed, a sizable share of smartwatch users – between one-third and one-
half – did not actively track any physical activity or body metrics. Instead, those 
users seem to have bought smartwatches largely for their fashion value and 
miscellaneous other functions.  

Still, the smartwatch has a long way to go before reaching the ubiquity of the 
smartphone. Huawei’s survey shows that smartphone apps are by far the most 
popular means of tracking health and fitness today. Pre-installed apps, as well 
as those available for the major smartphone operating systems by third-party 
vendors, are starting to offer significantly more advanced functionality than in 
the past.   

Consistent with the VR trend noted above, many smartphone apps have started 
to offer online physical training. Users enjoys apps that let them train when and 
where they want, while access to top international trainers often comes at lower 
price than the typical gym subscription. 

But online training can feel isolating. It will be interesting to learn how this 
perception develops as VR technology comes into more widespread use. 
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Jerry Kaplan, Ph.D.
is widely known as an Artificial Intelligence expert and 
serial entrepreneur. Currently he is a Visiting Lecturer at 
Stanford University, where he teaches about the social and 
economic impact of Artificial Intelligence.

Q.	Let’s	start	with	a	big-picture	question:	How	do	you	foresee	AI	
impacting patient care? As we use data and analytics to shift 
towards prediction and prevention – and away from costly post-
illness treatment – one would hope that AI will prevent many people 
from	becoming	patients	in	the	first	place.	Does	such	a	positive	
trend	seem	likely	to	you?	

A. Artificial Intelligence (AI) will impact patient care in many different 
ways – but probably the most dramatic will be that simple, low-cost home 
equipment will continuously monitor our health, and notify our medical 
care professionals (and us!) of any potential issues or problems, often 
before we experience any symptoms or any damage is done.

This will turn our relationship with health care upside-down. Today, you 
(the patient) are responsible for monitoring your own medical condition. 
If and when you decide you may have a problem or some issue becomes 
sufficiently bothersome, you must take the initiative to contact your 
doctor. In the future, in part due to advances in AI, many common medical 
problems will be identified by equipment in your home or workplace, and 
these devices will transmit relevant diagnostic information directly to your 
doctor (or you) for analysis. This equipment may be worn (such as your 
watch) or environmental (such as an air quality monitor).

This will allow you to address or resolve medical issues such as high 
blood pressure, or low blood oxygen, before they become problems. It 
will also save enormous amounts of time and money currently wasted 
on unnecessary visits to doctor ’s offices for test results that turn out 
to be medically insignificant.

AI comes into this picture in two ways. First, much of the required 
computation will be done “locally,” meaning on a home medical device, 
or on your phone. For instance, a specialized phone application may 
allow you to take a picture of a skin lesion and diagnose whether it is 
a dangerous cancer just as accurately as a dermatologist would do. 

S ec ond ,  s ome dev ic e s may t r ans mi t  in for mat ion to a  medic a l 
monitor ing faci l i t y that can combine your information with the 
information of others to act as an early warning system for infectious 
diseases.

For instance, it may be possible simply by sampling air in public 
places to determine whether a var iant of Covid is present in the 
environment. By “connecting the dots” in different locations, such a 
system might be able to identify specific asymptomatic individuals 
who are developing and spreading the infection.

AI WILL OUTPERFORM 
THE BEST MEDICAL 
EXPERTS 
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track yourself? If some new technology – whether based on AI or not – offers 
a cure for your hangover, why not imbibe at will? If your computer warns you 
to get up and move around every once in a while, you don’t need to concern 
yourself with how sedentary you are. The technology simply provides more 
options; how you choose to use that newfound freedom is a personal choice.

Q.	Looking	ahead	somewhere	between	five	and,	say,	20	years,	
what	excites	you	about	the	future	of	AI	and	healthcare?	What,	if	
anything, worries you – and why?

A. Being 70 years old, I tend to be more focused on the short term. Frankly, I 
don’t think much will change in the next five years – or at least it won’t feel 
like it. Longer term, there will definitely be substantial progress in diagnosing 
medical problems, with greater accuracy, at lower cost, and with new and 
more effective treatments. 

But I don’t think you will wake up someday to a new world of medical care; the 
progress will seem gradual and incremental, until you realize that your friends 
are living much longer than your parents’ friends did, and your quality of life is 
far better than that of previous generations of people your age. 

Despite that rosy prediction, there are definitely issues that will require 
considerable social capital and political will to address. One is that when 
it comes to medicine, one size does not fit all. Different races and genetic 
groups have different characteristics, but unless these groups are large, 
there will be considerable economic pressure to streamline diagnosis 
and treatment to address only the largest and therefore most profitable  
groups of people.

Also, the privacy implications of having your bodily functions monitored, either 
at home or in public, are concerning. Balancing your right to behave as you 
wish against society’s interest in delivering improved health outcomes will be 
subject to bias, inequality, and mismanagement. 

This, of course, raises many questions of privacy, which will have to be 
addressed. But it will dramatically improve overall health outcomes and reduce 
the cost of care.

Q.	To	what	extent	will	AI	and	machine	learning	improve	the	practice	
of	diagnosing	diseases	and	medical	conditions?	A	2014	study	by	
Johns	Hopkins	said	misdiagnosis	was	the	leading	cause	of	“serious	
medical	errors”	in	the	United	States,	and	that	between	40,000	and	
80,000	deaths	linked	to	misdiagnosis	occur	in	US	hospitals	each	
year.	Should	we	be	looking	forward	to	a	golden	age	of	medical	
diagnosis, where diseases are caught and treated earlier? 

A. In the future, diagnosis by some form of AI or assistance to medical 
professionals will certainly improve the accuracy of diagnoses and avoid all 
manner of medical errors. Some fields, such as radiology, are purely based on 
data (as opposed to a physical examination of a patient), and so are subject to 
types of analysis at which modern AI systems excel. But new AI-based systems 
may go much further than the equipment now commonly used to monitor 
patients in hospital rooms and intensive care facilities. 

For instance, analysis of images streaming from cameras may be able to 
identify ambulatory patients with balance problems or other neurological 
conditions. Or, cameras monitoring a surgical procedure taking place in an 
operating room may be able to spot potentially contaminating conditions, 
such as an instrument that was inadvertently placed on a non-sterile surface, 
or used improperly. And in the future, AI may be able to identify a variety of 
conditions, both physical and mental, by just analyzing the sound of your voice.

AI brings a new class of tools to diagnostic medicine. Because these systems 
can take into account not only the latest research, but also the knowledge and 
experience of large numbers of practitioners, they can often outperform even 
the best medical experts, perform more consistently, and bring quality health 
care to populations now underserved by the medical system. 

Q.	What	about	the	use	of	machine	learning	for	drug	discovery?	Will	
we	get	better	drugs,	faster,	thanks	to	AI	and	machine	learning?	

A. The simple answer is “yes.” Just last year, the German biotechnology 
company Evotec began testing a new anti-cancer molecule identified by an 

AI program that identifies promising small-molecule drugs. Previously, the 
traditional discovery process might have taken four or five years to come 
up with this candidate, but the company’s AI technology reduced the time 
required to just eight months. 

This is not an isolated example, of course. Exploration for new drugs, aided 
or done entirely by AI, is advancing in a wide variety of fields, targeting such 
intransigent conditions as lupus, glioblastoma, aggressive cancers, and 
fibrotic diseases, to name just a few.

Q.	Assuming	that	AI	will	bring	about	improvements	in	these	and	
other	areas	of	medicine,	how	soon	do	you	think	those	changes	will	
come about?  

A. As the expression goes, “It’s difficult to make predictions, especially about 
the future.” Many of these changes are happening right now, but with recent 
advances in AI and medicine, it’s reasonable to expect that the pace of change 
will increase notably in the next few years and decades.

Probably most of the effects of this technology will be invisible to the average 
patient. They will impact aspects of medical care that take place behind-the-
scenes, improving diagnosis, speeding treatments, eliminating waste, and 
making quality care more widely available.

But some changes will take place right under our noses – sometimes literally. 
As you may know, some dogs are able to detect cancers in their owners by 
their smell. Advanced electronic devices are under development to detect 
a variety of medical conditions merely by sampling our breath or bodily 
fluids. Just as epidemiologists now sample sewage to detect outbreaks of 
contagious diseases, a slimmed-down version of the same technology may be 
a standard feature of future toilets!

Q.	How	might	AI	change	the	relationship	between	the	patient	and	
the doctor? As robotics and AI enter the picture, will the emotional 
element of caregiving be the only thing left that humans can 
provide – and if so, will we really need a highly trained, highly paid 
doctor to offer it?

A. The human touch, in many fields, is overrated, in my opinion. The purpose of 
medicine isn’t to comfort you emotionally (though that’s an important aspect 
of care), it’s to identify medical problems and address them. I don’t miss the 
days when I had to speak to a human teller to withdraw cash from my bank 
account, or wait for some hapless attendant to pump gas into my car; I’d 
rather have a computer address my medical problem in the middle of the night 
than wait for my doctor to wake up and return my call.

That said, there will always be a need for human doctors, at least for the 
foreseeable future. We aren’t close to having computer-based interviewers 
that have the breadth of experience and judgment to assess how much 
pain you are in, or suspect that you are hiding some important detail due to 
embarrassment. Sometimes, the doctor’s orders may have more impact than 
a computer printout in goading you into more healthy behaviors.

Q.	In	your	book,	Humans	Need	Not	Apply,	you	talk	about	the	
potential disruptive effects that automation could have on 
employment.	How	do	you	think	AI	might	affect	the	labor	market	in	
the field of healthcare?

A. History shows that automation doesn’t so much replace people as change 
the nature of work. Tellers who used to spend time in routine transactions like 
taking deposits and handing out cash have been replaced by loan officers and 
account managers who help bank customers with more complex tasks. There 
are a lot more auto mechanics today than there were “stablemen” who used 
to care for the horses we used for transportation, centuries ago. Legions of 
artists who used to draw individual “cels” for cartoons have been replaced by 
much larger armies of graphic designers making CGI (computer-generated 
imagery) for films.

Somehow, despite centuries of advances in automation, here we are at full 
employment, with a much larger population. So I don’t think doctors, nurses, 
or other medical professionals are in any significant danger of joining the 
unemployment line any time soon – although the nature of their jobs is likely 
to evolve significantly.

Q.	The	expectation	is	that	AI’s	predictive	abilities	will	persuade	
people	to	change	their	behavior	in	healthful	ways.	But	might	
it	have	the	opposite	effect?	If	people	are	told	they	are	at	risk	
for some acute illness, or dementia, might they act even more 
recklessly,	reasoning	that	they	have	little	to	lose	and	might	as	
well enjoy the time they have left?

A. You make a very good point. There’s considerable evidence that as we make 
things safer, people feel free to act more dangerously. Nowhere is this clearer 
than with improvements in automotive safety. With collision detectors, and 
features such as back-up and lane-departure warnings, there’s no question 
that drivers pay less attention to safety while executing these maneuvers. 
And why not? We shouldn’t feel ashamed that machines can make us better 
drivers and relieve us of effort. 

The same effect is likely to be true of medical problems. If your watch or 
phone can tell you when you’ve had too much to drink, why bother to keep 

The human touch, in many fields,  
is overrated, in my opinion.

AI brings a new class of tools 
to diagnostic medicine. These 
systems can often outperform  
even the best medical experts.
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Gently down the stream 
In nearly all industries, increasingly sophisticated technology gradually starts to 
push products and services into lower-cost settings. In healthcare, that means 
“shifting care downstream” – from hospitals to clinics and primary care physicians, 
and, ultimately, into patients’ homes and pockets. 

This shift is taking various forms. Specialist solutions, such as RapidAI for stroke 
care, enable doctors at less-specialized hospitals to benefit from AI-powered 
decision support. Technologies like Ada, a symptom checker using a powerful AI, 
move care very close to the patient by allowing consumers to download and use 
the app free of charge, enabling accurate health assessments anyplace, anytime 
for almost 13m users globally. 

In Asia, start-ups like FinlTop are miniaturizing large medical devices that were 
once available only in hospitals and clinics, including echocardiography machines, 
urine analyzers, and glucose meters. Shrinking these devices makes them more 
affordable and lets patients use them at home. China’s Lanchuang Technology 
provides a set-top box paired with a webcam and “Xiaoyi,” a Siri-like voice 
assistant, allowing customers to access telemedicine and an SOS system that can 
ring up a medical center for help.

Over the past decade, investments in digital health start-ups have risen 
dramatically. Between 2018 and 2021, global venture funding more than doubled 
from $19.5 billion in 2018 to $52.8 billion in 2021. Mounting competition from 
start-ups is putting pressure on traditional healthcare specialists, including 

Figure	1:	Four	waves	of	IT	evolution	in	the	healthcare	sector

pharmaceutical and medtech companies, insurers, and healthcare service 
providers. One of the bigger mergers in recent years, an $18 billion deal, took place 
between two relative newcomers, Teladoc (founded 2002) and Livongo (founded 
2008). Doctolib, a booking service and telemedicine platform, was founded in 2013 
and had a roughly US$1 billion unicorn valuation six years later.

Meanwhile, tech giants including Amazon, Google and Apple see healthcare as an 
attractive opportunity for expansion. “If you zoom out into the future, and you 
look back, and you ask the question, ‘What was Apple’s greatest contribution to 
mankind?’ it will be about health,” said Apple CEO Tim Cook.

The impact of this downstream shift can be seen in three main areas, all of them 
accelerated by the Covid-19 pandemic: telemedicine, mobile apps/therapeutics, 
and the rise of patient engagement and hybrid health providers. 

Trend	#1:	Telemedicine	
With some exceptions, the use of telemedicine before Covid was limited to very 
light-touch cases such as triage, usually staffed with nurses, or to very complex 
settings such as hospital telemedicine Intensive Care Units, which are command 
centers staffed with intensive care clinicians who remotely support frontline 
clinicians in other hospital settings. 

Covid-19 significantly advanced the use of telemedicine globally, with lockdowns 
and fear of infection causing patients to avoid hospitals and doctors’ offices. Many 
countries changed regulations — first by allowing teleconsultations, and then 

Digital apps and pure telemedicine companies won’t put brick-and-mortar 
healthcare providers out of business. But a new breed of hybrid enterprise might 
give them a run for their money. 

Everyone knows what Moore’s Law has done for information technology. In 1985, 
a Cray-2 supercomputer weighed 2,500 kilograms, consumed 195 kilowatts of 
electricity, and cost $30 million in 2010 dollars. Today, a Huawei smartwatch costs 
around $130, weighs 30 grams, and runs all day on battery power. Its processor 
is faster than the Cray’s, while its Internet-connected sensors can run an 
electrocardiogram. Also, it makes phone calls. 

Moore’s law is now transforming healthcare, an industry estimated at US$12 
trillion in 2022. Private companies and the public sector are investing heavily in 
digital health, a “fourth wave” of the technology revolution (see Figure 1) driven by 
consumer devices such as smartphones and wearables. Companies are vying to 
leverage apps, cloud computing, blockchain, quantum computing and artificial 
intelligence (AI) to establish a lead.  

THREE GLOBAL TRENDS ARE 
SHAPING DIGITAL  
HEALTHCARE
By Klaus Boehncke and Arnaud Bauer, L.E.K. Consulting

Source: L.E.K. research and analysis, David Rowlands
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sometimes as a second step offering reimbursement under a national insurance 
scheme.  

These regulatory changes have led to rapid adoption of new digital technologies 
in medicine. In Australia, for example, within a few months of the start of the 
pandemic, more than 10 million teleconsultations were delivered by roughly 60,000 
providers. Globally, the pandemic saw an estimated 80% of patients, and more 
than 50% of providers, use telemedicine for the very first time.

But the adoption of telemedicine varies by region and culture. For example, during 
the peak of the pandemic, remote primary care consultations reached close to 
50% in the UK, compared with between 7% and 10% in Germany, and percentages 
in the low single digits in Japan. These numbers have fallen significantly since 
lockdowns were lifted in most parts of the world.

Overall, L.E.K. Consulting estimates that the global telehealth market will continue 
to expand to about US$165 billion over the next five-plus years 
 
New	kids	on	the	block	
Many new companies used Covid to expand their consumer brands in Europe 
and Asia. HealthHero in the UK and Sweden’s Kry, for example, have established 
themselves in several European countries (often via acquisitions), together 
covering more than 100 million patient visits. In France, Doctolib has focused on 
bookings and expanded to video consultations during the pandemic, with about 40 
million monthly visits to its site. 

In China, Ping An Good Doctor, a software company, has benefited from growing 
trust in Internet healthcare services. In 2021, its overall customer base grew by 
roughly 70%, while in Southeast Asia the company saw its video consultations 
quadruple. It has now expanded to six markets in Southeast Asia, growing to more 
than 1.5 million users and about 2,500 physicians.

Trend	#2:	Mobile	apps	and	digital	therapeutics
The second phenomenon accelerating through the pandemic was the rise of mobile 
health applications and digital therapeutics, the latter being defined as “evidence-
based treatments delivered online.”

Leading mobile health aps include Ada, an AI-powered symptom checker used by 
more than 12 million patients globally for over 20 million sessions; and Happify, a 
mental health application that has been used by more than 5 million individuals. 

Globally, there are at least 350,000 mobile health applications that support 
health and well-being by tracking exercise and diet. The market for true digital 
therapeutics is much smaller because they are often more tightly regulated as 
“software as a medical device” (SaMD). 

Regulatory reforms have driven adoption of digital technologies in China. SaMDs 
are regulated under the medical device regime and enjoy strong copyright and 
patent protection. Additionally, provisions exist for exempting certain classes of 
SaMDs from clinical trials. That has helped foster innovation in SaMDs and mobile 
health in China. 

A key element widening the adoption of digital health solutions is public and private 
health insurance funding, which reduces patients’ out-of-pocket costs. Germany, 
a pioneer in this regard, introduced legislation in 2020 allowing official review and 
approval of digital health apps, enabling approved apps to be covered by insurance. 

Following its launch in 2020, Germany’s catalogue of approved applications more 
than tripled, from 10 to 32. But several apps were also de-listed after being judged 
not clinically impactful enough during their one-year preliminary listing period. 

Widespread adoption of medical apps also requires that they be prescribed by 
physicians. This is generally not a problem for big pharma companies with large 
sales forces, but it is a major issue for start-up app developers. 

To address that challenge, several developers in Germany rethought their go-
to-market approach and began either partnering with pharma companies 
or banding together and creating their own joint marketing and education 
companies. Hello Better and Teva Pharmaceuticals joined forces to market 
their app for chronic pain management. Other partnerships included 
Deprexis and Servier for depression, and Kalmeda and Pohl-Boskamp  
for tinnitus. 

In the future, L.E.K. expects to see more partnerships between app developers 
and established pharma and medtech providers, as well as other innovative 
approaches designed to engage healthcare professionals.

Trend	#3:	The	rise	of	patient	engagement	and	the	hybrid	health	provider
Many digital health companies used the pandemic as a chance to establish 
themselves or significantly expand their brand value. This has not gone unnoticed 
by brick-and-mortar healthcare providers, who have seen patients switch over to 
these new digital service companies in significant numbers. 

Patient switching rates vary by country, region, health system, and provider but 
are often in excess of 15% per year. Digital companies know they cannot meet the 
full range of patient needs, especially for different types of testing. Hence, we are 
witnessing the rise of hybrid health providers that combine physical facilities with 
strong digital and telemedicine offerings. 

In Europe, this trend is being spearheaded in the Nordic countries, with companies 
that include Mehiläinen, Kry and Doktor.se. Mehiläinen, based in Finland, owns about 

700 clinics and has more than 1.5 million registered users on its digital platform. 

In Asia, China’s Ping An Good Doctor has long integrated partner hospitals and 
clinics into its offering  and has launched a “One-Minute Clinic” kiosk with access to 
AI and/or telemedicine physicians who can prescribe medication. In October 2022, 
Singapore’s Doctor Anywhere offered to acquire Asian Healthcare Specialists, a 
multidisciplinary medical services group with 12 clinics across Singapore. The 
acquisition was aimed at enhancing Doctor Anywhere’s offline specialist offering 
and aligning with its goal to become a regional omni-channel healthcare provider. 

The success of these hybrid offerings has spurred many software developers 

to jump on the bandwagon, enabling brick-and-mortar providers with full digital 
patient engagement capabilities. Mehiläinen has successfully marketed and sold 
its patient platform BeeHealthy into Europe, the Middle East and Africa. Such 
platforms typically feature population health management; appointment booking 

and multi-channel communications; telemedicine and virtual care; and patient 
pathway management. The company supports healthcare providers in delivering 
an integrated patient experience 24/7, even when physical facilities are closed.

Digital health is here to stay 
Patients have gotten used to digital engagement in all areas of life, including 
retail, banking and travel. Now, they are demanding the same of their 
healthcare systems. 

Having tested these services during the pandemic, they know that most services 
can be delivered safely and conveniently online. This shift will require traditional 
healthcare services companies to transform and meet the requirements of their 
digital native patients in many different areas (figure 2). 

There is no time to waste, as competing brands, bolstered by the pandemic, have 
already established themselves. The time for incumbents to fully embrace digital 
is now. 
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Kry	healthcare	centre	(left),	Ping	An	Good	Doctor’s	“1-Minute	Clinic”	
(right)

Source: Company websites

Figure	2:	Digital	service	offerings

Source: L.E.K. research and analysis
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Antibiotics are drugs designed to fight bacteria that 
cause infections in the body. Food poisoning, sepsis, 
urinary tract infections, and bacterial pneumonia are 
just a few of the conditions that can be treated with 
antibiotics. Starting with the discovery of penicillin in 
1928, antibiotics are estimated to have saved at least 
200 million lives and extended the average human 
lifespan by 23 years.

Because they are so effective, antibiotics are widely 
prescribed: their global use has grown by 46% over 
the past two decades. Bacteria and other germs 
have adapted in response, resulting in a phenomenon 
known as antimicrobial resistance, or AMR. Drugs 
that formerly knocked out bacterial infections no 
longer work as well – or don’t work at all. 

Roughly 700,000 people die each year from drug-
resistant diseases. Public health experts estimate 
that failure to address this problem will cause at least 
10 million extra deaths annually by 2050, more than 
the yearly death toll from cancer. The World Health 
Organization estimates that rising levels of AMR 
will force the world to spend an extra US$1.2 trillion 
annually on public health by 2050. 

Drug-makers know they need to invest more in AMR 
research, but are deterred by high costs and long 
drug-development cycles. From the initial discovery 
phase all the way to final approval, it takes an 
average of US$1 billion and more than 10 years to 
bring a new drug to market. 

Even with such high investment costs, 90% of 
all clinical drug development fails. A faster, more 
effective approach is needed. 

Enter AI 
Discovering new drugs is costly, slow, and prone to 
failure, partly because researchers must screen 
hundreds of millions of existing drug molecules to 
identify the basis for new ones. Artificial Intelligence 
(AI) could effectively function as a virtual chemist, 
helping researchers design and identify novel 
molecules that are likely to interact with drug targets. 

USING AI TO  
DESIGN NEW DRUGS

Dr. Qiao Nan
Head of Huawei Cloud EI Health 

By allowing researchers to work faster and more 
cheaply, AI could shrink R&D costs by up to 70%, 
while helping scientists discover novel lead 
compounds in months, rather than years. This would 
make more potential drug candidates available for 
clinical trial, lifting the overall success rate in what 
traditionally has been a hit-or-miss process and 
increasing the odds that a new chemical compound 
will eventually become an effective, life-saving drug. 

Pharmaceutical industry experts predict that AI 
will be the emerging technology with the greatest 
impact on their industry in the years ahead, and 
they are moving aggressively to capitalize on AI’s 
potential. Over the past seven years, more than 100 
partnerships have been formed between AI vendors 
and big pharma companies, and the world’s top 10 
drug-makers are investing in AI by acquiring new 
technology or collaborating with outside partners. 

One of those partners, Huawei, has created an AI 
model called the Pangu Drug Molecule Model. Named 
after a figure in Chinese mythology and developed 
jointly by Huawei’s cloud business and the Chinese 
Academy of Sciences, the model has been trained on 
data from 1.7 billion existing chemical compounds. 
It uses deep learning to predict which of the 
compounds are most likely to bind themselves to 
target proteins that contribute to particular diseases. 
Once researchers know which compounds are likely 
to work, they can identify those with the highest 
chance of success and further optimize them, while 
minimizing the likelihood that the new drug will have 
negative side effects. 

The X Factor 
Dr. Liu Bing, of the Medical School at Jiaotong 
University in Xi 'an, China, is one of the first 
scientists to use the Huawei Cloud AI-Aided Drug 
Design Services powered by the Pangu Drug 
Molecule Model. 

Dr. Liu and a team of researchers developed 
a compound that can treat a number of AMR 
infections. Drug X, as it is commonly known, 

targets certain proteins in a way that inhibits 
the DNA replication of bacteria that cause AMR. 
Drug X serves as the basis for what is expected to 
become the world’s first new class of antibiotics 
with new target proteins in nearly 40 years.

Dr. Liu and his team have used the Pangu Drug 
Model to screen potentially viable compounds 
from a database containing billions of molecules. 
Super-high computing power produced a ten-
fold improvement in drug screening efficiency, 
shortening to just one month the time needed to 
discover this and other compounds, and reducing 
R&D costs by 70%. 

Drug X has been verified by animal experiments 
and is undergoing preclinical research for an 
Investigational New Drug (IND) application, a 
requirement demonstrating that the drug is 
reasonably safe for use in clinical trials. Patent 
applications for Drug X have been filed in multiple 
countries. 

Drug design-as-a-service
As Boston Consulting Group points out, realizing 
AI’s full value requires a transformation of the 
drug discovery process, with companies investing 
in new technology and R&D skills, and exploring 
new business models. 

For example, using the Pangu Drug Model, Huawei 
has begun selling “AI-aided drug design as-a-
service,” the first such SaaS platform in China. 
The service will soon be available in various 
regions, starting with Asia Pacific, then the  
Middle East.

Digitalization is paving the way for a broad array 
of AI-powered solutions in biomedical and clinical 
research. Some experts predict that within a 
decade, AI will play a role in designing almost 
every new drug brought to market. If even part 
of AI’s benefits are realized, it will re-shape the 
economic fundamentals of drug discovery in a 
way that benefits millions of patients worldwide. 
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DIGITIZE, CONNECT AND TRANSFORM:  
OPTIMIZING TECH 
USE IN THE NHS

The United Kingdom’s publicly funded healthcare system – the National Health 
Service, or NHS – often ranks amongst the top 10 health providers in the world. 
It’s a vast organization – the biggest employer in Europe, with 1.3 million staff 
who deal with almost 1 million new cases every day. 

But more than 70 years after it was created, is the NHS still fit for purpose? 
Technology offers key solutions – so why isn’t it being embraced more quickly? 

One very senior figure in NHS digital transformation, who agreed to talk to 
Transform on condition of anonymity, insists that a fractured system – and a 
fear of change – can, and must, be overcome. 

What	first	comes	to	mind	when	you	think	about	the	technological	
transformation of healthcare?
The ability of patients to access their own data, drive their own healthcare, 
and get some of their diagnosis and therapeutics digitally. All of those things 
are totally within the bounds of technological possibility.

Why isn’t that happening? What’s getting in the way?
Several things. The UK has, potentially, an extraordinary longitudinal data 
set, birth-to-death for a genetically diverse group of patients, all held by a 
single provider: the NHS. But in truth, that data is fractured. The NHS is lots of 
separate organizations, and getting it together is complex. 

The second thing is, I’m not sure the incentive structure in the NHS lends itself 
to providers investing in this sort of [technology] because the efficiency and 
quality benefits don’t always accrue to the person or organization that holds 
the budget. On top of that, there are some well-founded concerns around 
privacy and digital exclusion; and there is still a nervousness in some quarters 
about changing the models of care. 

Also, there’s also a good amount of snake oil, an awful lot of big claims out 
there, many of which don’t stand up to scrutiny. It was really interesting during 
Covid that loads of people developed different technologies to diagnose 
Covid using AI, none of which really proved effective. I had a friend who was 
investing in a skin app to diagnose complex skin conditions. He looked at 100 
companies, of which one or two really did the things they said they did.

Were	they	jumping	on	a	financial	bandwagon?	Or	is	it	just	genuinely	hard	
to get the technology right?
It’s not fraud. It’s the same misguided optimism that inhabits a lot of different 
bits of the tech sector. You have lots of brilliant innovators and entrepreneurs 

who are passionate about their technology. But whereas in something like 
retail, or lots of other sectors, if you have enthusiastic entrepreneurs over-
claiming what their product can do, it’s sort of forgivable, and ultimately, not 
too damaging. In medicine, the bar is much higher.

You	talked	about	fracturing.	Is	this	a	broken	system?
I don’t think it’s broken. But the best way to look at it is, the NHS is 10% of the 
UK economy. It has a bigger GDP than Greece. So, if you said to the whole of 
Greece, “We want you to use the following technical and semantic standards 
to describe everything you do,” you can imagine that would be quite a 
complex task. 

The NHS is literally made up of thousands of autonomous organizations, and 
it’s very tempting to sit outside of it and say, “All it needs to do is X, Y or Z.” I’m 
very, very wary of that. If you were talking about [retailer] Tesco, I think it’d 
be fine, but the NHS is just way too complicated and filled with organizations 
that value their autonomy – filled with clinicians, whose first loyalty is to their 
patients and to their own clinical judgment. Historically, when someone tries 
to come in and “get a grip,” in terms of trying to instruct the system in what to 
do, it doesn’t end well. There are lots of examples of this, including the famous 
national program for IT, which was canned when it had lost something like 13 
billion British pounds [US$14.9b].

What	were	you	trying	to	do,	that	you	hoped	would	make	the	system	
more digitally effective?
There were three things. Our work was broadly in the categories of digitize, 
connect, and transform. They’re all fairly self-explanatory, but the three 
things I think I’m proudest of, or the key elements of focus, were as follows. 

First, we needed a platform for citizens to drive their own health needs. When 
I started, the NHS App had been stuck for some time at 2m users. That’s 
nice, but it’s not game-changing. One of the benefits of Covid was that we 
built Covid Pass in a couple of months. For obvious reason, people flocked to 
download it, and we ended up after just a few months with 27m users – well 
over half the adults in England. That suddenly became a massive platform for 
changing how healthcare is provided. 

The NHS has an extraordinary data set.  
But that data is fractured, and getting it together is 
complex. 
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Second, at the start of the Covid crisis, we brought in more partners and 
quickly put together the NHS data store – a kind of aggregation of data from 
across the system. This meant the crisis could be run according to actual 
data-driven needs, rather than anecdotally, or [based on] who was shouting 
loudest. That had the wider impact of making sure that people understood 
the value of data. It was not very long before every crisis meeting at NHS HQ 
started with a look at the dashboard – that was quite a profound shift. 

Finally, we wanted to get data-sharing to work better. The NHS is divided into 
42 integrated care systems. We started with perhaps half of those having 
shared-care records – essentially, systems that allowed different records 
to be shared across different care providers. By the time we finished, there 
was 100% coverage and there are, across the country, some really brilliant 
examples of data-sharing both for direct care and analytics research. 

Some of the data can be used more widely, but there’s real public concern 
about the wrong people getting hold of the data. We have to do a better job of 
persuading people that they don’t have to be nervous about how the NHS deals 
with their data. 

What is the future that you want to see for the use of data?
Ultimately, I think it needs to be able to flow between care settings – no 
question about that. But there are technical and legal issues. 

One of the biggest issues is the cultural question. The [NHS] system rules had 
become very complicated, and the safest thing to do was not to share data, 
because people always had the fear of God put into them about what would 
happen if they shared and something went wrong. So, possibly the single most 
impactful thing our team did was actually a very small piece of work: right at 
the start of Covid, we published a half-page guidance note to the whole system 
that basically said, “If you are a clinician looking after your patients, and you 
are sharing data, and are acting in their interests and in good faith, then there 
will be no enforcement action taken against you.” 

And that electrified the system. People started using the technologies that 
were there to be able to do the things they could have done, technically, but 
felt legally or culturally obliged not to do.

Is there real potential to solve that, and for data-sharing to be truly 
transformative?
Yes, but there are no simple answers – this is a very complex system.

People had the  
fear of God put  
into them about  
what would  
happen if they  
shared data and  
then something  
went wrong. 

FROM LIFESTYLE ACCESSORY 
TO MEDICAL DEVICE  
Huawei devices go from tracking fitness to monitoring  
patients’ vital signs
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Making cell phones is one thing. Making smartphones and smart watches  
is another. 

Medical devices? That’s a whole different business. But all three are part of a 
natural evolution for Huawei. 

Huawei scaled the proverbial value chain, going from manufacturing low-
cost cell phones for other brands to making some of the most sophisticated 
smartphones on the market. 

Wearables inevitably followed. Today, the company’s wearables strategy is to 
help people live an active lifestyle through a combination of hardware, software  
and apps.

“For beginners, there’s the HUAWEI WATCH Fit or HUAWEI Band series, which have 
fitness tracking and personalized coaching modes,” said Rico Zhang, President of 
Smart Wearable and Health Product Line at Huawei Consumer Business Group. 

“More advanced users can check out HUAWEI WATCH GT and HUAWEI WATCH Series, 
while advanced users or professional athletes can use specialized devices like the 
HUAWEI WATCH GT Runner series, which tells users the pace and distance run, and 
provides heart rate data, which it then uses to intelligently evaluate factors including 
running ability, training load, and recovery.”

Huawei wearable devices use TruSeen, the company’s proprietary health indicator 
monitoring technology. Seven years in the making, TruSeen, detects a wide range 
of physiological indicators, including heart rate, oxygen saturation, blood pressure, 
body temperature, and breathing rate. A newly upgraded algorithm quadruples the 
data processing capacity of the device, and improves the accuracy of its heart rate 
monitoring during a workout.

Huawei has always prioritized accuracy for its monitoring technologies. But when it 
decided to move up from fitness tracker to medical device, the company had to meet 
new – and much higher – standards, for medical devices. 

These standards vary by geographic region. For example, the Medical Device 
Regulation (MDR) governs the production and distribution of medical devices in 
Europe. It took effect in May 2021 and imposed much stricter requirements than the 

previous standard. For that reason, it has been hard for some manufacturers to get 
medical certification in Europe. 
 
Huawei’s	first	medical	device	
To ensure that Huawei’s new medical devices meet the highest quality worldwide, 
the company has been working with partners to conduct “validation studies,” which 
establishing by that devices conform to user needs when used as intended.  

Although it had no previous experience with medical devices, has been able to reach 
its goal, even meeting the strict new standards that apply in Europe. In September 
2022, the HUAWEI WATCH D and HUAWEI ECG app were certified as meeting the 
MDR requirements by TÜV Rheinland, a German company that provides testing and 
certification for electrical and electronic products.  

“This was our first step towards making wearable medical devices and entering the 
healthcare market in Europe,” said Dr. Marcin Meyer, Head of mHealth R&D Huawei at 
the company’s research center in Grenoble, France. “The HUAWEI WATCH D is not only 
certified but has also been listed by the European Hypertension Organization STRIDE 
BP as a validated device for home blood-pressure monitoring.” 

The results of the validation study of HUAWEI WATCH D were published in 2022. 
Professor Wang Jiguang, a professor at the school of medicine at Shanghai Jiaotong 
University, analyzed the data of 85 test subjects and proved that the device met all 
requirements. 

Huawei is continuing its studies on Huawei Watch D in Europe, working with Professor 
George Stergiou, at the School of Medicine at the University of Athens in Greece. 
Currently, the HUAWEI WATCH D is certified for home blood pressure monitoring, but 
as a wearable device it has much bigger potential, which will be explored during the 
ongoing studies in Athens.  

The largest study done on a Huawei device was conducted in China and involved more 
than 3.2 million test subjects. The test, known as the Huawei Heart Study, looked at 
atrial fibrillation (AF), an irregular heartbeat that significantly increases the risk of 
stroke, heart failure, and other life-threatening complications. 

The results of the study showed that the device facilitated screening for AF with 
greater than 92.8% confirmation of detected AF episodes, even for a low-risk general 
population. This was such a good result that the European Society of Cardiology 2020 
guidelines for AF management use the Huawei Heart Study as a reference. 

One might wonder whether monitoring by a smart wearable is necessary, given that 
AF patients can often feel their hearts beating irregularly. “We aim not only to detect 
AF, but also to predict it,” says Dr. Meyer. “Moreover, the patient doesn’t always feel the 
irregular heartbeats. And even if he does, it is hard to document a feeling with medical 
precision. With our dedicated App and the analytical capabilities of the cloud, you 

get quantitative data on the timing, length, and severity of the fibrillation. This allows 
remote monitoring of patients and reduces the overall cost of care by eliminating costly  
hospital stays.” 

Partnering with medical researchers in Malaysia
Huawei smartwatches are also being validated for use as medical devices at the 
Universiti Malaya in Kuala Lumpur, Malaysia. Dr. Adina Abdullah, an Associate Professor 
in the university’s Department of Primary Care Medicine, is working with colleagues to 
supervise validation studies of the HUAWEI WATCH D in two main areas. 

Blood pressure validation studies have been going on for the past two months or so. 
“We’re validating that the BP readings on the watch are the same as what you’d get in a 
doctor’s office,” says Dr. Adina who is a co-investigator for the project. “The university 
is always looking for partners, and initially, we worked mostly with companies that 
make medical devices. But in the last three to four years, we’ve started partnering 
with tech companies as well.”  

The second type of testing, which has not begun yet, will look at the possibility 
of using wearables to monitor the mood and stress level of healthcare workers, 
especially those who work with Covid patients. In this case, the watch gives 

Rico Zhang
President, Smart Wearable and  
Health Product Line 
Huawei Consumer Business Group

the medical personnel early indicators that their stress levels are becoming 
dangerous levels of stress. 

Huawei’s Watch D has function that lets wearers check their stress levels. “What 
we want to do is to ask, ‘How accurate are these measures?’” Dr. Adina says. “If the 
Huawei watch says my stress level is high, does that really mean I am stressed?” She 
and other researchers will create a protocol that checks the Watch D stress readings 
against those of a recognized tool, like the Short Form Health Survey 36 questionnaire 
(SF-36), which evaluates quality of life using eight dimensions, including emotional 
and mental health. 
 
Professor Adina believes that, in the future, governments will need to make sure 
people have access to wearable technology. “It’s not acceptable that certain 
populations don’t get access to the Internet,” she said. Similarly, “It will not be 
acceptable to deny certain populations access to wearable technology, given the 
great benefits they would be missing out on.”  

She believes that “Wearables democratize the information – and the power – that 
doctors have. In past, the only way to know your blood pressure was to see a doctor. 
Now, you can take your blood pressure yourself. When we get patients in our clinic, 
and get them to start making choices about their health, they will be able to make 
informed decisions.” 

She acknowledges that not everyone will find them beneficial or want to use them. 
But she believes wearables are here to stay. “I do believe in technology,” she says. “I 
don’t think it’s the Holy Grail, but it’s an amazing tool to have.”
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CONNECTIVITY DELIVERS  
TELEMEDICINE  
TO REMOTE  
KENYA 

Technology plays a vital role in bringing healthcare to people who live in 
remote parts of the world. 

In Kenya, for example, most healthcare facilities are dispensaries: small 
clinics, usually staffed by nurses and a pharmacist, offering basic medical 
advice and medicine. 

Kenya’s medical expertise is concentrated in a handful of big hospitals in 
major cities. There aren’t many – just six national-level referral hospitals 
for a country of almost 54m people – and most Kenyans can’t get to them 
because of the cost and travel time required. 

As a result, many people who need medical care don’t go to a hospital until 
they’re quite ill. Some who do make the trip find, when they arrive, that the 
specialist they need to see is unavailable that day. Even if the journey is 
successful, patients who have traveled five hours each way are unlikely to 
go back for follow-up care.

Rural, poor and isolated
In 2018, the Kenyan government began rolling out a universal healthcare 
initiative aimed at helping vulnerable populations in remote parts of 
the country, especially pregnant women. Telemedicine was a key part 
of the initiative, as was digitizing the country ’s medical facilities and  
supply chain. 

Kenya has 47 counties, one of the least populated being Isiolo. Rural, poor, 
and situated on arid plains, Isiolo has a population density of just 11 people 
per square kilometer. It is far from any major city. Even the county capital, 
the town of Isiolo, is a five-hour drive from Nairobi. 

Just 12 doctors serve a population of 268,000 people, with the majority of 
the health facilities staffed only by nurses or clinical officers. If you have 
health problems, especially in an emergency, Isiolo County is not a good 
place to be. 

Huawei wanted to demonstrate how to expand e-health in Kenya by 
maximizing existing government infrastructure. The company had worked 
with Kenya to build a high-speed fiber optic network and national data 
center. Along with partners from local and national government, Huawei 
supported a pilot project to leverage the fiber network and data center to 
enable video health consultations that gave people in remote areas access 
to specialist doctors in urban areas – and to protect patients’ privacy by 
using a secure platform hosted in the government’s own data center. Huawei 
extended the fiber connectivity to a rural facility in Isiolo, enabling it to link 
up with Isiolo Town’s hospital, and that in turn to the main national referral 
hospital in Nairobi. 

Enter the IdeaHub
Then Huawei provided all three facilities with an IdeaHub.

An IdeaHub is a smart touch screen with built-in videoconferencing 
software. In a healthcare setting, it helps doctors talk to and see patients 
remotely, as well as accessing and collaborating on medical documents or 
images. 

High-definition video quality, with a zoom and multiple microphones, 
makes a fair ly thorough examination possible. Even though doctors 
cannot touch the patients, a local nurse or other health professional 
can sit next to them. Although there are limits to what this type of 
consultation can accomplish, in many cases it is far better for the 
patient than receiving no care at all. At the very least, it can provide 
useful guidance on what other lab tests or physical consultations may 
be necessary, as well as clarifying their urgency. It can also aid in 
preparing the specialist for the subsequent physical visit, which can 
then be more efficient and better planned, saving time for the patient 
and the specialist alike.

This approach also benefits local health professionals, who learn quite 
a bit sitting next to patients being examined remotely. The local doctor 
can follow up with suggested medication or tests, and join regular online 
training (Continuing Medical Education) without having to travel.

Isiolo has been so successful that the Kenyan government is rolling out 
similar projects in about 25 more facilities nationwide. It has also begun 
providing smaller facilities with an electronic medical records system, 
allowing better management of patient records and medical inventory.

Adam Lane
Government Affairs
Huawei Kenya
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The rate at which medical technology and potential treatments are 
advancing is incredible; the number of medical scientists we currently have 
is greater than all those who have ever lived. In every country in the world, 
the medical workforce is intelligent, dedicated, and caring, normally working 
way beyond their contracted hours for pay below what they could expect in 
the private sector. 

Despite this, real-world outcomes are improving at a much slower pace, and 
even when there are clear evidence-based guidelines, these are often only 
completely followed in a minority of patients. The hope is that technology 
can help us address this imbalance. 

I am lucky enough to be a senior leader in the medical profession but also 
a busy frontline clinician. I hope that this dual lens enables me to be both 
constructively critical and optimistic, with views that are all my own. 

A systems approach to technology
In most large health systems, I feel there are often three significant issues. 
First is the multiple layers of management that sit within the system. 
Important decisions often have to be run up and down through seven or 
eight layers of management; and each layer will generate work, meetings, 
and requests for more data, all of which are often replicated at other layers, 
and then within other sectors of the larger network. This is both inefficient 
and confusing, as different layers will collect different data, making it hard 
to tease out what is the most reliable and clinically relevant.

Second, those that lead, whether senior system leaders or those within 
government, often feel they are only visible if they make large-scale 
changes, although it takes the system many months and even years to 
adapt, learn, and recover. Leaders change quickly, and new changes are 

GET OFF THE  
HAMSTER WHEEL  
AND DESIGN THE 
FUTURE
Gerald Carr-White, a cardiologist and Professor at King’s College 
London, is “constructively critical and optimistic” when looking at 
the intersection of technology and organizational politics

then implemented before the old ones have taken effect and been evaluated. 
All too often, new ideas are implemented on a large scale, whereas the best 
way might be to pilot them on a smaller scale, vigorously evaluate them, and 
then improve the design based on what was learned during the pilot phase.

Third is the push for consistency. Whilst this is sensible in many medical 
areas, it is less so for technology. Large-scale projects pushing for the same 
underlying technology are often obsolete within several years, and often fail 
with enormous costs before they are implemented.

Technology cannot address the second issue, leaders’ desire to do things 
at scale. This needs a system where healthcare decisions sit outside party 
politics, with broad stakeholder engagement and strong patient and medical 
guidance; a system, in other words, purpose-built for making long term 
decisions. But technology can support this. Currently, most system changes 
have a poor evidence base and little forensic evaluation. As real-time 
informatics systems develop, it should be possible to make system change 
more evidence-based and less political.

Technology, however, can address the other two issues: multiple layers of 
management and a perceived need for consistency. Evolving and iterative 
electronic healthcare records, when designed properly, can automatically, 
and in real time, feed back data on patient flows and outcomes, finance and 
workforce, thereby removing many of the bureaucratic layers. That might 
enable better wages for frontline staff, and a more resilient workforce, in 
addition to the finances to attract higher-caliber nonmedical staff.

Regarding the third issue, the key to looking beyond a “one system for 
all” approach is the ongoing development of vendor-neutral platforms. If 
national bodies can agree on the diagnostic and outcome criteria, and the 
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varied and evolving programmes feed into sophisticated data lakes (with 
inbuilt federated learning, to allow safe industry collaboration) then real-
time benchmarking and system learning is enabled.

Technology and partnerships
Health partnerships with either industry or private practice are polarizing, 
but probably do warrant a pragmatic approach. Where there is clear patient 
or system benefit, and patient data is completely protected, it should be 
explored. Medical inflation continues to escalate, and free-to-access health 
systems will increasingly need larger percentages of the budget, so mutually 
beneficial offsetting arrangements with transparency and appropriate 
oversight will almost certainly be part of our future health services. 

For industry collaborations, federated learning within an institution allowing 
joint working and sharing outputs rather than patient data, is a sensible 
model. Broader collaborations with large organisations also seem sensible 
as there is a common infrastructure for different areas to feed into, with 
clear cost savings for all parties. A system that can enable real-time 
measurements of value-based healthcare (i.e., patient outcomes divided by 
cost) across a large population can evaluate new models of care or drugs 
/ devices within a real-world environment at a much quicker rate, validate 
in a different population, and then disseminate the learning nationally and 
internationally.
 
Technology throughout the patient pathway
Prevention
The majority of premature deaths are cardiovascular and cancer-related. 
Lifestyle issues make up around half of this risk, and there are excellent 
examples of technology improving this situation. Smart watches, home BP 
monitors, electronic scales, and home sugar and cholesterol kits are already 
commonplace, alongside a wealth of internet-based advice and support to 
aid diet, stopping smoking and symptoms to look out for. 

The next level of prevention, though, will require studies with big data to look 
at precision screening; trying to design a personalized approach for when 
people should consider medical screening such as PSA testing, colonoscopy, 
CT coronary angiography etc.; helping to define the age at which to start, 
if at all; and adjusting the frequency of screening as individual variables 
change. A similar approach is needed for true population health medicine, 
whereby granular and accurate data can help ensure equitable access and 
reduce the marked social, geographical and ethnic variations that exist 
across all aspects of healthcare.

Diagnosis
Currently, it is quite time-inefficient to assess the system. There may 
be a long wait to access primary physicians, then hospital teams, then 
appropriate investigations and then follow-up. Intelligent patient access 
portals are showing some promise with hierarchical questions, potentially 
on top of home-based simple observations and blood tests, leading to one-
stop diagnostic clinics.

Potentially, though, the diagnostic area where technology and particularly 
AI will become dominant is medical imaging. In multiple areas, AI already 
outperforms senior clinicians in interpreting X-rays, CT scans and 
ultrasound images. Studies have shown clear benefits in looking for cancers 
and infections in CT scans of the brain and lungs, alongside analysing 
retinal pictures and 12 lead ECGs. AI has also been shown to be superior in 
some small studies at identifying potential diagnoses based on symptoms 
and also overall health risks based on electronic health records. As bigger 
and shared data allow a constant learning cycle, this may well become the 
default for many diagnostic and imaging modalities, albeit with some senior 
clinical oversight.

Treatment
There are many areas where technology will aid treatment. Electronic 
prompts within health records are well proven. Patient resources improve 
compliance and technology can ensure drugs are actually being taken. Going 
forward, though, the hope is that we enter a world of precision medicine. 
Currently, even medically proven advances are ineffective, or even 
dangerous, in a significant proportion of patients. A health system that can 

look at patient, socioeconomic, and genomic variables to guide treatment 
will surely be the future, but will rely on international collaboration and 
common data collection to allow the patient numbers needed to enable this, 
and to be resilient as new technologies emerge. 

With luck, evolving free text programs and neurolinguistic learning will 
make the common definitions less important. Genetics is perhaps moving 
as fast as any area of medicine. Genetic analysis that used to take three 
years, a room full of computers, and 10 million pounds (US$11.2m) can now 
be done in 20 minutes on a handheld device. Genetic analysis is mainstream 
in cancer care, but will rapidly evolve to guide other treatments.

Monitoring
The medical model for monitoring treatment is badly outdated. Typically, 
patients come back at randomly chosen intervals to see different doctors 
who are stressed and overbooked. Technology is starting to change this 
approach, with smartphone monitoring with questionnaires, and home 
monitoring tools feeding into monitoring systems. At a more advanced level, 
there are small implantable devices that can monitor heart rhythms and 
blood pressure 24 hours a day, and automatically update the monitoring 
hospital. The future will see a technology-enabled approach expanded to 
most patients who require monitoring, with individually designed questions 
and monitored observations alongside an easily accessible system for 
advice, and safety fallbacks if patients can’t or won’t engage. Involving 
family and friends often improves this type of transformation.

Conclusion
Change is hard for people working within the medical profession, but 
we will see dramatic changes within the next decade. All too often, the 
clinicians with the most insight are too busy on their hamster wheel of 
patients to step off and help design how to use technology, but input from 
the people on the front line will be vital in ensuring technology is used in a 
clinically meaningful way. I once sat in a high-level meeting where everyone 
applauded the complex algorithm that calculated we could take five people 
off our on-call rota, until the sole clinician in the room pointed out there 
were currently only four people on the on-call rota.

Clinicians shouldn’t be frightened of technology. It will replace some of the 
roles of the medical profession, but if embraced will improve outcomes and 
reduce costs. The key will be organizations and countries working together 
to enable big data and to share systems and learning whilst completely 
protecting patient data. That high-level shared vision and joint working will 

be the key to the medical world realizing the opportunities technology has 
to offer, which could transform patient outcomes.

Professor Gerald Carr-White is a senior consultant within the NHS in the United 
Kingdom. He is a consultant cardiologist and clinical director of both a large 
cardiovascular unit and a wider clinical network. He is a Professor within 
King’s College London working within the country’s largest AI centre and is vice 
chairman of the charity Cardiomyopathy UK.

The diagnostic area  
where technology and 
particularly AI will become 
dominant is medical imaging.  
In multiple areas, AI already 
outperforms senior  
clinicians in interpreting 
X-rays, CT scans and 
ultrasound images.

TRANSFORMTRANSFORM 4140



VIDEO GALLERY
Here’s a look at how digital connectivity is transforming 
healthcare in Kenya, Thailand, New Zealand and Spain. 
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Scan the QR code to  
watch the videos

Ninety percent of childhood blindness could be prevented 
with early detection. See how Julietta, a child in Spain, 
would have partially lost her vision if not for Track AI, a 
portable device that uses machine learning to identify 
vision problems in young children.

The country ’s rural and remote communities suffer 
from a lack of doctors. Fortunately, a broadband 
network loaded onto a truck provides on-site and 
drive-through service to New Zealanders in hard-to- 
reach locales. 

Helping children  
see the future

Mobile clinics serve New 
Zealand’s rural heartland

Just six national hospitals serve 54m Kenyans, many of 
whom live too far away to make the long trip into the city. 
But connectivity has enabled video consultations that 
give patients in remote areas access to specialist doctors 
hundreds of kilometers away. 

Thanks to a smartphone app, Thais can now visit one of 
Bangkok’s premier hospitals without taking a long trip from 
the countryside. Learn how the country’s Digital Health 
strategy helps allocate medical resources and improve 
Thais’ quality of life. 

Telemedicine	in	Kenya Smart healthcare  
in Thailand 
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