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Medical information doubles every 19 years

Medical knowledge doubles every 19 years - physician needs 2 million facts to practice

Medical knowledge doubles itself every 17 years. 

Volume of new medical information doubles every 10 to 15 years and increases tenfold in 23 to 50 
years

The volume of medical knowledge is doubling every eight years

Medical knowledge doubles every seven years

Today it is recognized that medical knowledge doubles every 6–8 years, with new medical 
procedures emerging everyday

There are about 20,000 – 30,000 medical journals published and the amount of medical 
information doubles every fifth year

Medical information doubles every four years

Medical information doubles every three years

Medical knowledge doubles every two years … and with that kind of growth it is nice to know that 
Children's Hospital of Michigan offers plenty of research

Clinical knowledge doubles every 18 months

Source: partly derived from The Organization of Knowledge. Concepts of Information i218, Geoff Nunberg, UC Berkeley School of Information,17 Feb 2009
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17 year lag 
between R&D 
and adoption?

Morris et al. J R Soc Med 2011: 104: 510–520. DOI 10.1258/jrsm.2011.110180



We always seem to be at a tipping point

"Over the next decade, the telemedicine 
industry will expand into new markets and 
service areas. Furthermore, its rapid rise will 
have a profound impact on the delivery and 
quality of medical care worldwide. In the United 
States alone, we expect telemedicine will 
represent at least 15 percent of all health care 
expenditures by 2010”

Telemedicine Industry Report 2000

“Telecare has arrived. This year’s annual
review reflects the transformation of our 
sector from social alarms to Telecare, and 
the repositioning of the Telecare service 
model from the periphery of housing, 
social care and health to centre stage”

Association of Social 
Alarms providers, 2004

“2008: The year telecare 
grows up?”

-

E-Health Insider, 2007
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Space 1999 (broadcast 1975-76) 
http://www.space1999.net/catacombs/main/cguide/ummedunit.html



Trends impacting on healthcare services
20 year horizon

Uncertainty
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Disease demographics, e.g. an increase 
in the percentage of elderly people,
with more cancers and long term 
conditions to treat

Available
funding

People taking personal 
responsibility  for their own
health

Surgical developments such as 
robotics and advances in minimally invasive
techniques

Smaller, cheaper testing devices
bring diagnostics from the hospital
to the home 

DNA / proteome testing
allow better targeting of new 
and existing drugs 

Impact of EU regulation 
Influencing healthcare policy

Regenerative medicine, including stem cell
Implants and growing of replacement tissues

Explosion of clinical information
resulting from DNA  testing, and new 
internal and external monitoring 
devices 

Increase in value based
decisions, using improved 
outcome and cost information

Increase in 
community power

economic 

social

regulatory

technological

Chris Evennett and James Barlow (2013) Twenty-Thirty Health Care Scenarios – exploring potential changes in 
health care in England over the next 20 years. PIRU (Policy Innovation Research Unit)



More to gain from organisational and process innovation?

Procurement
Estates management
Medicines management
Workforce 
Hospital workflow

Redesign clinical pathways 
to improve safety or flow of 
patients

Shift funds from acute 
services to primary care and 
preventative services

New models of care 
focusing on prevention and 
health outcomes-based 
commissioning

R&D to support improving 
quality of service delivery for 
populations rather than 
individuals

Health Foundation (2015) Shaping the Future. A Strategic Framework for a Successful NHS.



LAYERS OF 
CHANGE

EXAMPLES OF 
INNOVATION

IMPACT ON BUILT 
INFRASTRUCTURE

Active cost 
management

• Procurement of goods 
and services

• Estates management
• Medicines 

management
• Workforce

LOW-MEDIUM

• Logistics / storage
• Energy efficiency

Process 
improvement for 
quality and 
productivity

• Redesign clinical 
pathways to improve 
safety or flow of 
patients

MEDIUM

• Micro level – internal hospital design 
• Macro level – changing demand for services in 

different parts of the care system (primary, 
secondary, tertiary)

New ways of 
delivering care

• Shift funds from acute 
services to primary 
care and preventative 
services

MEDIUM-HIGH

• Shift towards care at home
• Specialist hospitals
• Diagnostic centres

Focus on 
population 
health

• New models of care 
focusing on prevention 
and health outcomes-
based commissioning

MEDIUM-HIGH

• Healthy built environments
• Changing demand for hospital and nursing home 

beds



The general direction of travel
An emerging fault line in healthcare infrastructure

Tertiary care Traditional 

in-patient 
hospital care

‘Community’ 
care

Home and  family



But there are several areas of 

uncertainty
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The future demand for hospital beds?

?





Escalating demand for care home places

Kingston A et al. (2017) Is late-life dependency increasing or not? A comparison of the Cognitive 
Function and Ageing Studies (CFAS). The Lancet. http://dx.doi.org/10.1016/S0140-6736(17)31575-1



Specialised hospitals  … how feasible given 
the legacy institutions and infrastructure of 
our healthcare systems?



ACOs are emerging as a new care model …
requiring new thinking in the supporting 
infrastructure?
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