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Can we predict the future?
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Programmed Compassion

Anders Ekholm 
Senior Adviser

Institute for Futures Studies

Driving forces / mega trends
• Demography

• Values

• Technology / the development of knowledge

• Increased expectation

• Increased disposable income

• Bypassing regular structures (underdog)

• Acceleration of technology

• Big data –Artificial Intelligence

• Decentralised responsibility

• Co-production
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Demography
• By 2050 the proportion of people over 65 years of age in 

the population is expected to increase from 17% to 25 
per cent in Sweden

• The global population aged 60 years or over numbered 
962 million in 2017, more than twice as large as in 1980 
when there were 382 million older persons worldwide. 
The number of older persons is expected to double again 
by 2050, when it is projected to reach nearly 2.1 billion.

Socialdepartementet LEV

Source: Human Mortality Database. University of California, Berkeley 
(USA), and Max Planck Institute for Demographic Research (Germany), 
SCB. 

Age

Number
Number of deaths at various ages, 
Sweden 1751-2110
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Socialdepartementet LEV

Number

AgeSource: Human Mortality Database. University of California, Berkeley 
(USA), and Max Planck Institute for Demographic Research (Germany), 
SCB. 

Number of deaths at various ages, 
Sweden 1751-2110

Socialdepartementet LEV

Number

AgeSource: Human Mortality Database. University of California, Berkeley 
(USA), and Max Planck Institute for Demographic Research (Germany), 
SCB. 

Number of deaths at various ages, 
Sweden 1751-2110
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Cost per person and age and service

Cost per age, somatic care
Denmark
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Cost per age, somatic care
Finland

Cost per age, somatic care
Iceland
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Cost per age, somatic care
Norway

Cost per age, somatic care
Sweden
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Cost per age, somatic care
Åland

Public sector cost development
Fixed prices
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Kostnadsutveckling för Äldreomsorg
Fasta priser

Dependancy ratio 2017-2061
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Public sector cost development
Three Solutions

• More money

• Taxes

• Fees

• Insurance premiums

• Reduced publicly funded commitment

• Causes increased inequality

• Increased efficiency

• Promoting health

• Technological advances

Cost development for elderly care
Fixed prices 2.5% annual productivity growth
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Demographic dependency ratio
”How many people – apart from himself – every person in working age must support”

Working age: 16- 64

Approx 20 % detoriation of 
dependency ratio          
2010 - 2030

Total cost per age group, per individual and total national budget 2006, 

SEK and Billions of SEK

Source: HEK 2006, Ministry of Finance. 

Billions SEK in totalSEK pr. person

Age group

Health and health care cost pr person

Eldercare cost pr person

Total health and health care cost

Total eldercare cost
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Women severe illnes
Women moderate illnes
Women sligjht illness
Women full health

Men severe illnes
Men moderate illnes

Men slight illnes
Men full health

Population composition

Compressed illnes Lancet

Population composition

Compressed illnes Lancet
Men severe illnes

Men moderate illnes

Men slight illnes
Men full health

Women severe illnes
Women moderate illnes
Women sligjht illness
Women full health
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Compressed illnes Lancet
Men severe illnes

Men moderate illnes

Men slight illnes
Men full health

Women severe illnes
Women moderate illnes
Women sligjht illness
Women full health

Population composition

The life span 1845
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The life span 2010

Increase in number of visits –
compared to today

Increase in total no of outpatientvisits/year
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2
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4 - bäst hälsa

Age middle (Alla) Addem (Alla) Assistance (Alla)

SV dagar per person

year

health_status

Health status 
important driver

worst

best

In-patient care days per person in different health status

Health care consumption for FD
Increase (%) in no of persons w cancer
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Result

By 2050 cost are expected to:

• Elderly care increase by 70%

• Health care increase by 30%

• Increased ambition/technology level 80%

Health and elderly care share of 
GDP 2050

• Increases from 13% to 16% 

• Equivalent to 13 billion Euro in current valuation

• Cost today is 38 billion Euro
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Crossroads

Financing models,

Cost cuts

Or

Improving efficiency?

Staff shortage in elderly care the year 2030 per region

Shortage 2030 

Country approx: 
65 000 

Worst regions:

Gotland
Norrbotten,
Dalarna and
Västerbotten
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Efficiency, better health and more hours worked

• The simulations show that the needs of health care and 
elderly care in 2050 is a challenge, but there is time to 
change

• There is a great potential in efficiency in operations; doing 
the right things and do them properly

• It is possible to influence morbidity and functional capacity 
and reduce its restrictive effect

• There are opportunities to increase the number of hours 
worked by more people working and more time in the 
labor

Many a little makes a mickle… 
Specific examples of ways to reduce costs

Improving Public Health - simulations show a potential of 1.9 billion Euro
Fall accidents – cut in half 0.5 billion Euro
Medical injuries – avoidable medical injuries in inpatient 0.6 billion Euro 
Health care related infections – direct care cost 0.4 billion Euro
Dementia – postponing onset 5 years 1.4 billion Euro
Hypertension – lowered blood pressure->fewer stroke incidents 0.4 billion Euro
Efficient care – achieving current best practise everywhere 1.2 billion Euro

Total 6.3 out of 12.8 billion Euro
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Yearly productivity increase

1890-1930 1931/193-
1951/1955

1951/1955-
1971/1975

1971/1975-
2001/2005

Agricultural &
Subsidiary Industries

1,4 1,8 4,9 3,6

Industry 2,7 2,5 5,5 3,7

Construction 0,7 2,7 3,5 1,4

Transport 0,9 3,1 4,4 2,9

Private services 0,9 2,1 1,4 1,9

Public services 0,5 1,3 -0,2 0,2

Conclusion: Future demands can be met!

An increased productivity 0,6 – 0,7 percent per year in health and elderly 
care can meet the increased demand without increasing the health care 
sectors share of GDP 

It is possible to combine actions to meet increasing demand:

• Better health and function decrease the demand for health and elderly 
care

• Availability and tools

• More working hours

• A more efficient health and elderly care improve results and lower cost

• Rethinking, development and research

• Organisations innovation and capital intensity
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Bestic; eating assistive device
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Socialdepartementet LEV

Values 

World values survey
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Values

World values survey
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Source: World Value Survey, Sweden

Source: World Value Survey
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Source: World Value Survey

Technology
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Knowledge development since 1960

Grafik: Anna Spång, Dagens Samhälle 

Knowledge Doubling Curve

Buckminster Fuller created the “Knowledge Doubling Curve”; he noticed that 
until 1900 human knowledge doubled approximately every century. 

By the end of World War II knowledge was doubling every 25 years. 

Today things are not as simple as different types of knowledge have 
different rates of growth. For example, nanotechnology knowledge is 
doubling every two years and clinical knowledge every 18 months.

But on average human knowledge is doubling every 13 months. 

According to IBM, the build out of the “internet of things” will lead to the 
doubling of knowledge every 12 hours.
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IBM Watson –Algorithm based care

• The world's best Jeopardy player
• After 2011, watson ”sitting” in a cancer 

clinic to provide decision support 
• Understands natural language (in 

writing) 
• Reading through a few hundred 

thousand research papers 
• All clinical guidelines, etc. 
• Compare with other historical patients 

Big data

• Those who excel at data are the ones that will be the best in 
business

• Provided that they also can implement 

• Privacy Discussion 

• Machine Interaction 

• User interaction 

• Internet 2.0, Semantic Web, from the body of text to 
information
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Why do we need the help of decision-making machines?

• Semmelweis on hand hygien

• BMJ 17 years

• Pubmed 17 million articles. 700 000 new articles every 
year

• Knowledge in medicine doubles every three years, by 
2020 every 73 days

We can not properly evaluate the quality of our work

• 97% of college professors consider themselves to be in 
the top half

• 75% of Swedish academics do the same

• So do Swedish drivers

In other words we do not realize that we, patients nor  
professionals, need help. 

We must create decision support systems that are 
discreetly built into everyday life



28

The problems of tomorrow

are very old

Poor quality and productivity

3,000 people die prematurely in health care

100,000 injured

10 percent get infection after surgery

Waiting times have been constant

Drug addicts continues abuse

Patients fall between chairs and Organizations

Everyone struggles with coordination of silos

IT systems, worst of all industries

This has lasted for decades

At the same time, we become better at point productivity, measured as eg 
the five-year survival in different diagnoses, especially cardiovascular
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None of the daily political discussions solves these 
problems

Private - public

State (centralized) – municipal (decentralized)

More - less resources

More - fewer counties / municipalities

Reorganisations

Laws, rules and policies

Freedom of choice

All of these have little or no impact on quality and productivity, (except under 
certain special circumstances )

Competition seems to have some impact, however, may perhaps go through 
size - small size is better than large

Why is it so hard to improve healthcare?
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Micro systems

All care is produced in the encounter between the patient - the system ( in 
the broad sense ) and the professions

Any reform that does not change this meeting will not change the results, 
quality or effectiveness.

Complicated systems
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Complex self- organized systems

Dave Snowden’s Cynefin framework
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Different strategies depending on the 
micro system's characteristics

Simple individuals– Digitalization!

Try checklists, IT-based self-care 

Algorithm-based decision 

Implementing clinical guidelines in decision algorithms

High ”Do-It-yourself” degree for those who can and want to.

Economic incentives and markets

Privatization of services which is well defined

Economies of scale

User-centered design process

Different strategies depending on the 
micro system's characteristics

Complicated individuals– Analyze!

Both of microsystems but also flows. 

Must develop more of analytics and decision support, and 
automatic process control.

While production can often be "simple"

Cancer tracks

Data!

Insurance agency, social services, employment services, family

Good Practice and research tips in decision support systems

All the conditions exist to begin developing these systems / 
approaches

Patient and user-centered design process
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Different strategies depending on the 
micro system's characteristics

Complex individuals– Simulate - AI!

Our biology and lifestyle in collaboration with health care 
systems, but also social insurance, work, family, the weather, 
etc.

Completely impossible to manage manually - we have no ability 
to think about complex systems.

Collect big data, concerning people's life and lifestyle, income 
and well-being

Diseconomies of scale

Learning machines -AI

Experiment! 

There is no best organization nor method!

Stacey Matrix Model
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Today: the complicated society

We can relatively well handle simple deterministic citizens

Some complicated matters like taxation works really well in Sweden.

Complex problems; well being, mental health, crimes, bad school results, 
population health etc., can not be handled with the same methods. That 
why all countries have these problems. 

Complex problems can only be handled via real time big data driven 
systems, 

Ashby’s Law (1947) implies that the degree of control of a system is 
proportional to the amount of information available. This means you need 
an appropriate amount of information to control any system, whatever it is.

Institutions respond by doing what they are used to

US: Federal regulations 1975-2011

Källa: http://slatestarcodex.com/2017/02/09/considerations-on-cost-disease/
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Different ”intelligent” systems

• Expert systems listing domain knowledge to reach conclusions.
• Neural systems imitating neural functioning to learn and infer 

conclusions.
• Stochastic algorithms doing probability and statistics.
• Deep learning modelling long chains of cause and effect.
• Machine learning learning based on statistics.

Man & Machine

An essay on Ai and the welfare system
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Technology is the basis for all societal improvement

• Together with stable institutions

• Developments over the last 200 years unprecedented and 
unprecedented in human history

The distribution of tasks between man and machine is an 
old issue
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Various Artificial Intelligences

• GOFAI

• ANN Neural networks – Machine learning

• Supervised learning

• Unsupervised learning

• Reinforced learning

• Specific AI

• General AI

• Superintelligences

Extremely rapid development of AI

Learning with reinforcement, e.g. GO

AI Better at:

• Lip reading

• Transcribing text, from speech

• Breast cancer diagnoses

• Interpret emotional expressions in humans

• Facial recognition

•

• Etc

•
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Art generated by GOOGLE AI 
1 of 2700 AI projekt

Induktivt vs Deduktivt resonerande

Deduktivt bygger ett logiskt system som hänger ihop.

Arv i klasser av begrepp

Logiska slutsatser kring observationen/individen

Induktivt bygger från observationerna/individerna och uppåt

Finns det mönster, kan vi härleda en teori?

Kan vi verifiera via experiment?

Men nu behöver vi inte någon teori, vi kan få resultat direkt på individnivå.

Det går inte att veta varför….
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Man relatively stupid, but big ego

• Dunning kruger effect

• The Bandwagon effect

• Pareidoli

• Status quo- bias

• Ostrich behavior

• Pro-innovation bias 

• Contemporary bias 

• Survival bias 

• Zero-risk bias 

• Implicit bias

What old "Wicked Problems" can we perhaps solve?

• Preventing ill health –Actually managing lifestyle and genetics

• Early detection – Predictions on who have increased risk of cancer

• Resource utilization - scheduling - production planning

• Dimensioning the needs of the future

• Maybe start focusing on health rather than care production
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What can we use AI for?

• Court: U.S. bail: the crime rate lowered 24.8% the same prison rate, or 
the prison rate reduced 42% given the same number of crimes.  

• Care: Diagnoses (Babylon health), but above all coordination of 
resources and flows

• Care: Prescriptions (Easy Diabetes)

• Health: Personal support, nudging and coachin. 

• Health: Coordinating your friends, family, neigbourhood=> intrinsic 
motivation

• Care: Matching staff and users, music, light and activities

• School: Reduce school failures and increase results

• Processing: speed up, and reduce bias

• Long-term planning of infrastructure and housing. Do the right thing, on 
time....

Hur beredd är det offentliga på den nya tekniken?

Inga data

Inga analytiker

Manuella rutiner

Ingen kompetens

Inga moderna regelverk

Datainspektionen

Ett deduktionistiskt tankesätt

Kort sagt: Inte alls!
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What happens when

• Most primary care visits (with an AI) cost less than 1 $?

• The most common Laboratory tests can be performed at home?

• (new Lab machine cost less than 1000 $, 20 different measurements)

• Healthcare sector loses its monopoly

• More focus on health especially mental health, rather than care

The next level: the biological society

-We can handle our biology, CRISPR/CAS9 or CAR-T

-Genome sequencing is “cheap”

-We understand that the wicked problems are complex 
ie biological

-We have new methods to handle complexity, ie 
simulation / AI

We have to redesign our institutions and our way of 
thinking
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We share the same context in most (rich) countries

• Age dependency ratio: More needs – Less or same money

• Staff shortage: More needs – no staff

• Value change: More individualistic ie personalized, Coproduction

• Fast technological change

We have to do health- and elderly care different! 

Today’s institutions can’t be the answer!

The new health care

• Routine care including psychiatry is automated

• Doctors only meet patients with interesting diseases

• Almost all personal contact with health care is through the 
personal mentor who is supported by AI. Mainly lifestyle 
and wellbeing

• More focus on mental health

• More focus on loneliness

• Patients support and help each other

• Co production
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• Primary care is gradually discontinued

• Home diagnostics

• Fewer houses - more home visits 

• Lab & X-ray on the subway, in stores 

• Contacts are initiated automatically or by a mentor for 
deviating lab results/habits

• Expanded screening allows disease detected in Stage 
0 -> Health care instead of treating disease

• Treat risk and not primarily diseases

• Focus on value for the individual

The new health care

The Licensed patient – Lead patient - relatives

• May prescribe drugs, consumables, aids themselves 

• Is aided by electronic decision support systems

• Participates / manages substance-method- gadgets-
and care process- development 

• Have reversed care meetings 

• Mentor to other patients 

• Takes care of their relatives, such as rare diseases, 
disabled or elderly 

• Receives License via web-based test
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Aids become pets
• Sheepdogs, truffle pigs, falcons

• Robot seal Paro is just the beginning

• Walkers / exoskeleton jumps up and down and wants to 
go for a walk

• Walkers are connected to each other and know when 
friends go out and where they are, and controls the 
promenade there

• They also know who probably could be an interesting new 
acquaintance and steers toward them

• The fridge reminds elderly of eating and tempts with 
delicious recipes of what is available

Active elderly care

• Physically active older people

feel better

• Give those who want greater

physical activity the opportunities

• Our personality gets increasingly

eccentric over the years
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We must / will spend more time with machines / 
technology

Virtual wards
Flipped Classroom
MOOC
Programming
Interface Design
Embedded developer
IoT Internet of things
Sensor Developer
Big data
decision Support
IT educators
Mechatronik
robotics

Active elderly care

• Physically active (older) 
people feel better.

• Give those who want 
greater physical activity 
opportunities

• Our personality 
gets increasingly 
eccentric
over the years
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New professions in healthcare and care

logistics
Measuring techniques
analysts
Interface Designer
Embedded programmers
Database architects
Big data analysts 
Process Designer
Industrial Statistician
Robot Techniques
Mechatronics

Those that team up with technology will be unbeatable

Nurse + AI = The new general practitioner?
Nurse + Robotics = The new surgeon?
Nurse + IT = The new lifestyle coach?
Nurse + Lifestyle big data= The new evidence based medicin
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When we get longer life span

• The price of death increases

• The value of life increases

• The importance of emergency care and accident 
prevention increases

• Heli pads

• Faster roads for ambulances in to the hospital

• More services already in the ambulance

• Simulation modelled flows in the hospital

When we get used to get every service 
directly at our homes

• Larger garages at the hospitals to accommodate buses 
for rolling operating theatre or rolling emergency rooms 
for larger accidents or to support events like World cup 
in Åre

• Busses for open/primary/dental care in distant rural 
areas or at nursing homes, schools etc

• Portable operating theatres for transport with helicopter 
already exist
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We know that placebo is a strong healing force

• Shorter rehab with better view from the room

• Nice parks for a walk

• Very good restaurants - cafes 

• Green house on the roof

• Music – Culture

• Art

• Patient rooms with concealed technology - No hoses

• More space in each room for technology gadgets /helping aids

• Homely furnished rooms, maybe you could choose interior decorating style

• Body and soul

• Alternative medicine

• Animals (robotic and real)

More specialized treatment 

• More technical gadgets/rooms to handle in the workflows

• More transport between hospitals specializing in different treatment, 
workflows involving many different hospitals

• More and more convenient transport facilities ie own train platforms, 
driverless cars in the building, going to the right ward, or to another 
hospital

• Maybe a parking deck in the ground plane with lots of elevators to the 
wards

• More living quarters for family and relatives

• But also for patients visiting another city for specialized care 

• More nursing homes nearby for those frail people (elderly) who is not in 
shape to go home but not bad enough for hospital beds
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The future care will be more technological

• Indoor “GPS” navigation to know where all gadgets, staff, patients and 
robots are. Guidance systems in floors?

• Special corridors and elevators for robots? 

• They carry food, drugs, samples. 

• Robots clean, entertain or are social etc

• Corridors with built in scanners? (Airport)

• Larger facilities for sensors, exoskeletons, spare parts, workshops for 
printing human organs and working with, fixing or adjusting devices 
/prosthetics

• Training facilities for people with new prosthetics

• Office space for programmers and logistics staff at the microsystems i.e. 
wards

• Patient kitchens to start learning new eating/preparing habits/lifestyle

• Back up server rooms

All technology will not be(e) new!
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Which is the best system?

We are about 670 participants, roughly distributed;
About 370 from Sweden
CA 100 from USA
70 from UK
40 from the Netherlands
20 from Germany
20 from Norway
10 from Denmark
10 from Australia
15 from Portugal

The best system?
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The best system? The Lancet HAQ-index 1990

The best system? The Lancet HAQ-index 2015
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Quality vs spending
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We will care more for environment; ambient and global

• Air sensors to detect infection particles in air, also to automatically start 
cleaning procedures 

• Toilet sensors to track biomarkers

• Individual sewerage system, to clean/recycle wastewater from 
pharmaceuticals?

• Touch less taps, elevators and doors

• You are accompanied by your own music/entertainment in every room you 
enter

• More single rooms to prevent infections

• Separate corridors for staff and patients?

• Separate waiting rooms for each patient for infection control

Krav på byggnader

Färre sjukhussängar?

Fler sjukhemssängar i anslutning?

Mer seniorboende, kanske med mer sjukhusinfrastruktur, gaser, 
sensorer etc

Inomhusnavigering jmf GPS

Smart positionering av alla personer & objekt, kameror

Flödesprocessoptimerade byggnader

Mobila specialistenheter, tex tandvård på sängkanten, operationsrum

Robotvänligt, tex städ- och sociala robotar
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Krav på byggnader

Vem är var, på väg vart?

Hissar med prognos och prioriteringskapacitet

Robothissar

Var är alla saker?

Lågspänning, särskilda robotkorridorer

Antibakteriella ytbeläggningar – slussar

Enkelrum – anhörigrum

Dolda slangar/teknik läskigt - lättstädat

Mer hotell konst –vackert – trädgård - cafe

Which patients will get the best care 
during the transitional period?

• Stubborn

• Knowledgeable

• Relatively healthy

• High income

• Living in the city

• Technically adaptive

This will increase inequality in both health and care

received during a transitional period
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The new education- health- care- delivery will bypass 
current structures

• Data-driven improvement (see IHI.ORG) 

• Fail more and less

• Connect the population

• Realize that these are complex systems!

Cochrane effective Practice and 
Organization of Care Review Group

Interventions that promote behavioural change among health professionals

Interventions that have no or little effect
• Educational materials (distribution of recommendations for clinical care, including 

clinical practice guidelines, audiovisual materials and electronic publications)
• Didactic educational meetings (such as lectures)

Interventions of variable effects
• Audit & feedback (or any summary of clinical performance)
• Use of local opinion leaders
• Local consensus process
• Patient mediated interventions

Consistently effective interventions
• Outreach visits, reminders, multi faced interventions combining one or two of following: 

audit and feedback, reminders, local consensus process, marketing

7(8) in BMJ series: Closing the gap between research and practice:
an overview of interventions to promote the implementation of research findings
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ILD (Inner Leadership Development) Manifesto

• Everything that can be done by machines (computers, video, computer 
software, computer games, etc.) shall be done by machines

• Everything that can be done / decided by the consumers (patients,  
relatives, volunteers) must be made / decided by them

• Everything that can be done easily, effectively, and fun to be made so

• Everything that can be measured will be measured

• You and I would like to be patients there

• You and I would like to work there

© Copyright 2008-2012 Ruslan Savitskij, Siv Johansson. Innernet AB

Thank you!

http://www.iffs.se
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