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It is impossible to avoid interacting with machine intelligence in everyday 
life today. Every time you swipe your credit card a massive collection of 
machine learning algorithms are desperately trying to figure out if it's really 
you.  Check out at a retail store and computers are running as fast as they 
can to tell manufacturers how to get more money from you. Healthcare will 
be equally affected, but it won't be the adoption of "Electronic Health 
Records".  In fact these transcription programs are little more than 
replacements for the charts physicians have always used, not always to 
good effect [1]. What is more likely to change the nature of healthcare will 
intelligent machines performing diagnosis and treatment delivery. These 
machines will use data from EHR systems along with real time body 
sensors, camera systems, voice recognition systems, along with direct 
access to the entire medical literature and real-time laboratory data to 
perform advanced calculations resulting in, hopefully, improved diagnosis. 
 
It has been shown that intelligent machines teamed with experts are 
superior to experts working with their memory alone [2,3]. This will have a 
profound effect on the nature of healthcare delivery.  Further, the advance 
of automation is already having a significant effect on labor markets, and 
there is no reason to believe healthcare will not be impacted [4]. 
 
Today, IBM is working with medical schools to bring their famous Watson 
system directly into the US healthcare system [5] and other groups are 
pursuing similar applications [6]. 
 
These shifts raise many questions that will affect all of us.  To name a few: If 
human-machine teams are better than humans alone, who will judge 
malpractice?  If automation systems replace human labor (as liquid 
handling systems and industrial robots have), what impact will this have on 



the nature of the labor market in healthcare? These questions are being 
asked in all sectors of the economy and must also be faced in healthcare. 
 
One trend stands out, automation affects routine operations first, before it 
changes less routine tasks [7].  That means that automation and machine 
intelligence will affect the laboratory space of the healthcare industry very 
early compared to highly variable tasks such as surgery [8].  
 
In this plenary lecture examples of human-machine teams and the various 
successes and failures of such teams will be examined.  Also, the over-
arching idea of the impact on society of the increased role of machine, in 
general, will be discussed.  Comparisons and contrasts with the first 
machine age (the industrial revolution) to what is being called the second 
machine age (the rise of intelligent machines) will be used to draw out the 
consequences and likely benefits and difficulties we will have to face as a 
scientific community working in the healthcare field. 
 
The bad news is that during the first years of the industrial revolution, there 
was systemic unemployment and widespread problems that took decades 
solve. The good news is that once solved, society saw massive 
improvements in quality of life and a historically unprecedented increase in 
global wealth.  We are now entering the second machine age and we will 
see both seemingly intractable problems and a nearly unlimited potential 
for improvement in quality of life – in the case of healthcare that would 
mean the end of the most terrible diseases that ravage the rich and poor 
parts of our society alike. 
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