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The Future of Healthcare
Forecasting: methodology, educated guess or science fiction?
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Disclosure of interest

• Nothing to declare

RJ Moss, EAHP 22nd Congress, Cannes 2017

Control Questions

RJ Moss, EAHP 22nd Congress, Cannes 2017

Future health expenditure can be forcasted by linear extrapolation of past 
expenditure using relevant parameters

• YES/NO

Causal simulation models have been developed for describing past 
behavior and point-prediction of future events 

The purpose of system dynamics simulation modelling is mostly on explaining and
thereby understanding past behavior. Scenario-based analysis of likely future patterns
can only then be successfully implemented

• YES/NO

• YES/NO
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The future

2000

Class 1971

RJ Moss, EAHP 22nd Congress, Cannes 2017

1971

Reality

RJ Moss, EAHP 22nd Congress, Cannes 2017

2017



7-4-2017

4

(R)evolution

RJ Moss, EAHP 22nd Congress, Cannes 2017

(R)evolution

RJ Moss, EAHP 22nd Congress, Cannes 2017
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Developments

• Sensor Technology

• Data Analysis and Artificial Intelligence

• Augmented and Virtual Reality

• 3D Printing/Microfluid Technology

10101010

RJ Moss, EAHP 22nd Congress, Cannes 2017

Health care versus the real world

RJ Moss, EAHP 22nd Congress, Cannes 2017
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Ways to view the future

RJ Moss, EAHP 22nd Congress, Cannes 2017

Be shaped

Shape

Research

Data Government

Ageing

Pharma

Forecasting the future of hospital pharmacy

• Strategic planning (years)

• Unknowns (decade ?)

RJ Moss, EAHP 22nd Congress, Cannes 2017

Slow Fast Slow Fast
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Linear vs exponential

RJ Moss, EAHP 22nd Congress, Cannes 2017

Forecasting the future of hospital pharmacy

• Strategic planning (years)

• Unknowns (decade ?)

RJ Moss, EAHP 22nd Congress, Cannes 2017

Fast Exponential
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European Statements of Hospital Pharmacy

1.1 The overarching goal of the hospital pharmacy service is to
optimise patient outcomes through working collaboratively
within multidisciplinary teams in order to achieve the
responsible use of medicines across all settings.

RJ Moss, EAHP 22nd Congress, Cannes 2017

The environment

RJ Moss, EAHP 22nd Congress, Cannes 2017

HP

Hospital Ecosystem

Health Ecosystem Triple AIM:
• Enhancing patient experience
• Improving population health
• Reducing costs
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Health ecosystems

RJ Moss, EAHP 22nd Congress, Cannes 2017

Population outcomes

€

Health ecosystems

RJ Moss, EAHP 22nd Congress, Cannes 2017
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Personalised medicine

RJ Moss, EAHP 22nd Congress, Cannes 2017

1 2
3 4 5

6

Diabetes

Pharma
Investments▲

Population ▼

€
n

Human Resources

• More patients

• Complex patients

RJ Moss, EAHP 22nd Congress, Cannes 2017

€
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Forecasting the future

Drugs in the pipeline

RJ Moss, EAHP 22nd Congress, Cannes 2017

• (Inter) National level

Population data

RJ Moss, EAHP 22nd Congress, Cannes 2017
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Health expenditure

• Strategic planning (years)

RJ Moss, EAHP 22nd Congress, Cannes 2017

Slow Fast

Hospital ecosystems

RJ Moss, EAHP 22nd Congress, Cannes 2017



7-4-2017

13

Learning formulary

RJ Moss, EAHP 22nd Congress, Cannes 2017

Farmadatabase
• 8 hospitals
• Real time data

• Pharmacotherapy
• Outcomes

Learning formulary

RJ Moss, EAHP 22nd Congress, Cannes 2017

Real World 
data

OutcomesEvaluation

FormularyFormulary
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Negotiating (value based costing)

RJ Moss, EAHP 22nd Congress, Cannes 2017

Predicted outcome RCT’s
• 12 month PFS
• QALY: € 60.000

Real world data
• 6 month PFS
• QALY: € 120.000

Negotiating (two ways)

RJ Moss, EAHP 22nd Congress, Cannes 2017

Predicted outcome RCT’s
• 12 month PFS
• QALY: € 60.000

Real world data subpopulation
• 24 month PFS
• QALY: € 30.000



7-4-2017

15

Value based costing

RJ Moss, EAHP 22nd Congress, Cannes 2017

Farmadatabase

Drug expenditure

RJ Moss, EAHP 22nd Congress, Cannes 2017

Slow Fast Fast Exponential
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Hospital ecosystems

RJ Moss, EAHP 22nd Congress, Cannes 2017

Human resources

RJ Moss, EAHP 22nd Congress, Cannes 2017

• Context sensitive dataviewing in hospital ward
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Human (?) resources

RJ Moss, EAHP 22nd Congress, Cannes 2017

• PK-PD

Individualized Bayesian dose optimization

Human resource expenditure

RJ Moss, EAHP 22nd Congress, Cannes 2017

Slow Fast Fast Exponential
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Housing of hospital facilities

RJ Moss, EAHP 22nd Congress, Cannes 2017

(R)evolution

RJ Moss, EAHP 22nd Congress, Cannes 2017
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The near future

2020

Class 2017

RJ Moss, EAHP 22nd Congress, Cannes 2017

🏆
2017

Health care versus the real world

RJ Moss, EAHP 22nd Congress, Cannes 2017
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Forecasting, Foresight, Challenges and Solutions

Prof. Dr. Stefan N. Grösser, Bern University of Applied Science, School of Engineering

Prof. Dr. Stefan N. Groesser

Forecasting and Foresight
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▶ B. Martin (1995): Research foresight is “the process involved in systematically attempting 
to look into the longer-term future of science, technology, the economy and society with 
the aim of identifying the areas of strategic research and the emerging generic 
technologies likely to yield the greatest economic and social benefits”

▶ L. Georghiou (1996): Technology foresight is “a systematic means of assessing those 
scientific and technological developments which could have a strong impact on industrial 
competitiveness, wealth creation and quality of life”

▶ I. Miles (2000): Foresight is an approach that integrates three trends since mid-1990’s

▶ Futures Studies: Shift from predictive to exploratory approaches, iteration and 
involvement of users for embedding /implementation

▶ Strategic Planning: shift from rational to evolutionary approaches, uncertainty is the 
norm, economic progress linked to disruptive innovations, qualitative vs quantitative 
changes within stable structures; long-term planning discredited but still needed.

▶ Policy Analysis: Shift to open, participatory approach, knowledge is distributed and 
policy-makers have to find ways to capture it.

Foresight is…

Corporate foresight methods – a start
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More classifications of foresight methods: Foresight categories

Assumptions of dominant Foresight categories
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And even more methods for foresight

The classification that is always true… 
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Methodological problems

▶ lack of knowledge concerning advanced methods

▶ Acceptance of qualitative foresight problematic in upper management

Organizational and managerial problems:

▶ foresight results should be better delivered and better disseminated to relevant target groups 
and to create a higher commitment for a successful end-results

▶ needs to generate relevant information and result in concrete results and real products

▶ foresight studies need more feedback from the users to trigger off leaning effects and make 
predictions more accurate and more ‘‘user-friendly/customer’’-oriented

▶ ways to better measure the benefits of foresight activities on the business success;

▶ too much ‘‘uncertified’’ knowledge in the field prevent from separating good experts from the
bad ones.

Challenges for acceptance and implementation of foresight methods

Case Example: Forecast the Milk Production … 
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You are the decision maker in the production facility…

Complexity and Reactive Behaviors and
Causal Simulation Modelling with System Dynamics
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Goals of
Other

Agents Actions of
Others

Side

Effects
Goals

Decisions

Environment

Dynamic Complexity

Objectives first…we need a model that works and explains “performance” 
over time
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Then second, we need to account for the physical system…

A structural, causal model for the explanation of milk production
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Only after the (most likely) causal 
structure is uncovered and the past 

behavior is explained, then there 
can be scenario analysis and pattern 

estimation

Objectives first…we need a model that works and explains “performance” 
over time
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Validation: Models should be capable to replicate the historical data but 
should also be rich in realistic scenarios

A virtual world (the simulation 
model helps to uncover and 
understand the real world in 
order to design better policies.
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The Case of Medicine Shortages:
A project in Switzerland in its initial phase
(start was in Feb 2017)

To understand medicine shortages, we need to understand its causal
structure and their agents
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Then we focus on the decisions taken und and decision rules/policies that 
underlie the decisions

Then we focus on the decisions taken and and decision 
rules/policies that underlie the decisions
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Another example: A management flight simulator
as learning and decision support tool

▶ Meissner, D. Research Laboratory for Science and Technology Studies, National Research University. 
Access: January 2017

▶ Olaya, C. (2015). 'Cows, agency, and the significance of operational thinking', System Dynamics 
Review, 31, pp. 183-219.

▶ Sterman, J. D. (2000). 'Learning In and About Complex Systems', Reflections, 1, pp. 24-51.

▶ Sterman, J. D. (2000). Business Dynamics: Systems Thinking and Modeling for a Complex World, 
McGraw-Hill, Boston, MA.

Sources used for this presentation
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Control questions

Future health expenditure can be forcasted by linear extrapolation of past 
expenditure using relevant parameters

• NO

Causal simulation models have been developed for describing past 
behavior and point-prediction of future events 

• NO

The purpose of system dynamics simulation modelling is mostly on explaining and
thereby understanding past behavior. Scenario-based analysis of likely future patterns
can only then be successfully implemented

• YES

Take Home Messages

1. Technological advances will reshape healthcare in 
near future

2. Simulation Modelling is for learning, not primarily 
for forecasting

3. Applying structural modelling techniques provides 
additional insights compared to statistical modelling


