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Description of Medical Trend and 
Sources

Can we model trend accurately 
enough 

What methods do we have to 
mitigate trend and can it be 
effectively controlled. 
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Medical Trend Definition 

 There are numerous methods to calculate trend 

• Annual Change in Loss Per Head

• Age Normalized Annual Change in Loss per Head 

• Annual Change in Frequency / Severity model 

 For the purposes of this presentation, trend will be deconstructed into

• Age related trend 

• Trend driven by Provider billing 

• Changes in utilization patterns and clinical mix

• Random Shocks and volatility 
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A robust method to 
measure medical 
trend is fundamental 
to any analysis



Overarching Complexity of Healthcare System
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Insurance 
Companies or 
Administrators

Primary care 
provision 

Hospitals / 
Specialist Units

Specialist 
Nursing 

Facilities / 
Hospices

Government

Pharma 
Companies / 

Device 
Manufacturers

Consultants / 
Analytics / Data 

Providers

Customers / Patients

Premiums Out of Pocket / Direct Pay

Each component of the system has the 

ability to drive cost pressure



Simplification - Entities and Drivers of 
Medical Costs

Medical Costs 
Pharma Companies 
and device 
manufacturers

Primary and 
Secondary Care 
Institutions

Health Insurers 

 Profitability and return on R&D investment 

 Pipeline management 

 Improved clinical efficiency and health outcomes 

 Mutual or For Profit 

 Health outcomes / Demand management 

 Hospital Costs – circa 70% salary related 

 Payers / Demand Managers / Gatekeepers ?

 Consumer price setting 



Identification of the Key Cost Drivers 

 Salaries of the Healthcare workforce 

 Disease burden 

 New technology 

 Pharma Costs 

 Government Policy 

 Interaction with Social Care 
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Example: UK Growth in Health Expenditure
Source: IFS Briefing Note BN021
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 From the mid 1980‘s to 2011. Pay growth 

in the NHS has exceeded GDP growth and 

non pay related costs. 

 Overall NHS cost increases were at 4.7% 

per annum compared to nationwide 

Inflation of 3.1%. 

 NHS Salary increase inflation was 5.7% 

during the same period.

 During the last few years the trend was 

reversed due to salary controls. With the 

new settlements under discussion, salary 

inflation will start to revert back to its 

long term trend. 



US Healthcare Trend – Milliman Study
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How can we build a Model?
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 Attempt to model system, it would be necessary to include random shocks and system constraints  

 Constraints within the system:

 Profits to be for all entities >= 0 

 Clients to maximize utility from contract

 System Capacity Constraints – Beds, Operating Theatres, number of healthcare professionals

 Actions by Entities

 Losses leads to effort to rise prices with different time lags 

 Insurance Companies aiming to contain cost trend, but pass across to clients in premium 

adjustments

 Government Action is unpredictable. 

 Require an Economic Scenario Generator for base inflation and Salary assumptions  



Parametrization of the ESG 

 The standard ESG tools can provide the nominal Inflation curve. 

 However additional margins need to be considered 

• Country specific CPI margin (does the country have a different macro-economic basis)

• Medical specific margin. Can be based empirically and modelled stochastically. 

 Fundamental concerns 

• Can a medical specific margin exist for ever? It would imply the health sector is consuming ever increasing 
amounts of GDP. 

• Short term government effects are difficult to model (e.g. Austerity controls, Social Health initiatives)
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Model Results 

 The first hypotheses indicate:

• Healthcare salary Inflation is key to fundamental underlying health macro-economic trend 

• Increasingly Pharma costs and Medical devices are playing a significant role. 

• Increasing Utilization with an ageing population is significant in longer time series models.

• There is a stochastic overlay but reversion to the mean. 

 But individual Health Insurance company inflation can still be impacted by internal factors

• Utilization differences due to benefits and risk selection. 

• Inability to control costs 

• Insufficient monitoring and awareness. 
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What is the Health Insurance industry trying to achieve when 
discussing medical cost increases?
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 Reduce utilization 

 Squeeze costs i.e. Salaries 

 Reduce wastage in the system 

 Sustainable premium increases 

 Value for Money perception 

 Focus on Outcome based contracting 

 Multi-Year view (one year is not enough)

 Lower hospital re-admission rates 

 Control of chronic diseases 

 Segmentation of population – there is no one size 
fits all. 

 Co-operation models 

Cost Containment and Savings Better Health Outcomes

However is there a conflict between cost containment and ensuring high quality health outcomes? 



Traditional Tools and Methodologies used by 

the insurance industry
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 Utilization instruments 

• Co-pays 

• Deductibles 

• Waiting Periods 

 Client Cost awareness via 

• Savings Accounts 

• Benefit choices etc

 Enhanced underwriting risk selection

 Various network based structures 

• FFS 

• Bundled Payments 

• Volume based 

• DRG‘s

Policy Adjustments Provider Network Management 

However these approaches do not fundamentally assess the macro-economics of the healthcare system and 

client health outcomes. 



Can we move towards a Value based System with focus on Health 
Outcomes and Costs (US based models)

 Clear Clinical Initiatives in Value Based Care 

• Clear coherent view of the healthcare financials

• Strong alignment between all parties in the Healthcare system

• Ensure clinical decision making is best practice and consistent via Care Models

• Prioritize high risk patients 

• Engage with clients / patients  at the right level and with the correct tools

 Routine – internet 

 Medium – Face to Face (Health coaches etc.) 

 High Intensity – Clinicians / Devices etc. 

• Align Physicians 

 Use Data Analytics to develop best practice care pathways 
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Clear Focus on 

engaging with 

clinical models 

to control costs 

and improve 

outcomes 



Summary 

 Health Insurance companies operating in the comprehensive product sector need to examine the complete 
healthcare system when analyzing medical trend. 

 Drivers such as healthcare professionals salaries, pharma and medical devices are key components. 

 The requirement to make money or „not lose“ money will mostly lead to the pass through of costs, 

 The response of the industry will need to be: 

• Closer ties with the healthcare sector (Value Based contracting, vertical integration, Ownership)

• Deeper analysis using new tools of clinical pathways and appropriate care delivery mechanisms. 
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How can actuaries support this work

 Work with Clinicians to build models. The models should be able to identify areas where cost improvements 
can be made, whilst maintaining or increasing health outcomes. 

 Actuaries can bring their knowledge on skills concerning data normalization to ensure the cost drivers are 
accurately assessed. For example adjusting for age / portfolio effects. 

 It is important that actuaries understand the complete system and the fundamental drivers behind cost 
development

 Integration of traditional actuarial methods with data analytics can lead to a deeper understanding of cost 
drivers and care pathways.
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Thank you very much for your attention!
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