
© 2010 The Actuarial Profession  www.actuaries.org.uk

2012 Health and Care Conference
Tom Davis, PruHealth

Personalising Wellness 
on an Industrial Scale

1st May 2012



Agenda

1. The Chronic Disease burden

2. Individual barriers to change

3. Individual interventions for behavioural change

4. Group interventions for behavioural change

5. Personalised interventions for behavioural change

6. Summary

1
© 2010 The Actuarial Profession  www.actuaries.org.uk



Agenda

1. The Chronic Disease burden

2
© 2010 The Actuarial Profession  www.actuaries.org.uk



The social cost of lifestyle behaviours
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Obesity rising worldwide
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Association between lifestyle factors and 
chronic disease
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http://archinte.ama-assn.org/cgi/content/short/170/8/711



Impact of lifestyle factors on longevity 

6
© 2010 The Actuarial Profession  www.actuaries.org.uk

M
o
rt

a
lit

y
 r

a
te

Mortality curve

Impact of lifestyle factors: 

Physical activity, diet, smoking, and alcohol consumption

Age xX-12

Physical inactivity, poor diet, smoking and alcohol consumption associated with 

all-cause mortality risk of actual age + 12 years 

Source: Archives of Internal Medicine, Influence of Individual and Combined Health Behaviors on Total 

and Cause-Specific Mortality in Men and Women



Medical/technological advancements
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Medical/technological advancements

8
© 2010 The Actuarial Profession  www.actuaries.org.uk

Findings

Highly statistically significant relationship 

between the number of new molecular entities 

(NMEs) approved by the FDA and increased 

longevity

1 Average new drug increases life expectancy of 

people born in year of approval by 0.016 years 

(5.8 days) 

2 Cost of bringing a new drug to market estimated 

to be about $0.5bn (£0.31bn)

Approved new drugs:

Cost:

755

£235bn

Investment to offset 12 

“lost” years

Source: National Bureau of Economic Research, 

http://www.nber.org/reporter/winter03/healthandeconomicimpacts.html



And it’s not a new problem!
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“Preventable illnesses make up approximately 70 percent of the 

burden of illness and the associated costs”

Source: New England Journal of Medicine 1993
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Health: high self-assessed value...
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Health – high self-assessed cost!

12
© 2010 The Actuarial Profession  www.actuaries.org.uk

Lack of motivation 37%

Laziness  31%

Cost  30%

Lack of time – work   28%

Lack of time – family    23%



As individuals we struggle with population and 
personal risk    
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Biggest health issues 

facing the nation (% 

respondents)

52%

21%

18%

9%

3%

4%

Individual’s health 

concerns (% 

respondents)

Obesity/being 

overweight

Poor diet and 

nutrition

Lack of physical 

activity

Source: PruHealth Vitality Index
Source: PruHealth Vitality Index 2009



Behavioural factors underlie lifestyle choices:
The wellness / sickness paradox
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Over-optimism

Hyperbolic discounting

True efficacy of different health and wellness 

approaches is not well understood

People tend to overestimate their abilities and 

health status

Future rewards of a healthy lifestyle are 

significantly undervalued relative to cost today

Sickness Wellness
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Individual Interventions – GP advice on quitting 
smoking

Significant impact

(although may be catching low-hanging 

fruit…)
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Smoking: Interventions by GP 129,556 

Cost per intervention £22.89

Increase in  cost £2,965,536

Increased number setting a quit date 26,478 

Estimated increase in quit smokers @ 4 

weeks 14,906 

Estimated smokers quit @ 52 weeks 3,727 

Cost per additional quitter £795.69
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Source: Northwest Public Health Observatory Feb 2011



Governments are made up of people, too…
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Lack of information

Over-optimism

Hyperbolic discounting

True efficacy of different health and wellness 

approaches is not well understood

People tend to overestimate future ability to 

handle difficult change

Future rewards of diverting funds to 

preventative medicine are significantly 

undervalued relative to perceived shortfalls in 

acute care today

Acute Care Preventative Care

Benefits are immediate, 

price is hidden

Benefits are hidden,     

price is immediate
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Group interventions - regulation
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Group interventions: low individual choice
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• 1854 cholera epidemic

• As simple as removing 

a pump handle?



Group interventions – occasional individual 
choice

But the efficacy of the programme 

was still subject to the impact of 

patient choice – e.g. MMR fears in 

early-mid 2000‟s.
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Group interventions – large-scale, frequent 
individual choice

“The failure of the largest and best 

conducted studies to detect an effect on 

prevalence of smoking is disappointing. 

A community approach will remain an 

important part of health promotion 

activities, but designers of future 

programmes will need to take account 

of this limited effect in determining the 

scale of projects and the resources 

devoted to them”

Community interventions for reducing 

smoking among adults. Secker-Walker 

et al 2008. Cochrane Tobacco Addiction 

Group.
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Critical components of a solution
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Relevant: 

Consumer

Relevant:

Society

Leverage best 

practice

Scalable

Emotive; Intuitive; Fun; Rewarding

Non-discriminatory; applicable to all, regardless of health status

Begin with a risk analysis; Use incentives to change behavior;

Address multiple risk factors; Provide tailored behavioral change

messages

Able to be applied to a large population with low marginal cost;

Expanded access to a broad wellness network; Data driven analytic

tools

Effective Drawn from solid behavioural economics foundations



Critical components of a solution
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Effective Drawn from solid behavioural economics foundations



Telling people isn’t enough
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Not all preventable conditions are modifiable via 
lifestyle choices
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Explained by risk factor: >50% 25-49% 1-24%



Behavioural change
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Use targets & incentives
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Use social norms
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15 percentage 

point increase in 

submitted self-

assessment forms 

where the 

accompanying 

letter states that ‘9 

out 10 people in 

your town’ have 

already submitted 

their assessment 



Change the default
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Critical components of a solution
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Relevant: 

Consumer
Emotive; Intuitive; Fun; Rewarding

Effective Drawn from solid behavioural economics foundations



Rewarding… paying council tax
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Scheme expanded in 2012 to 

20 councils.

2011:

£ 25,000 prize draw

15 participating councils

35k new DD mandates

Avg cost: £4,800 per council

3m payback period

Source: Cabinet Office Behavioural Insights Team Feb 2012



Rewarding… going by foot/bike
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London 2012: real need to 

reduce strain on public 

transport



Fun…
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…and maybe even trendy?
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Critical components of a solution
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Relevant: 

Consumer

Relevant:

Society

Emotive; Intuitive; Fun; Rewarding

Non-discriminatory; applicable to all, regardless of health status

Effective Drawn from solid behavioural economics foundations



Non-discriminatory solution

38
© 2010 The Actuarial Profession  www.actuaries.org.uk

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

100.00%

C
h

a
n

c
e

 o
f 

b
e

n
e

fi
ti

n
g

Health



Programme adapting to age
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Critical components of a solution
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Relevant: 

Consumer

Relevant:

Society

Leverage best 

practice

Emotive; Intuitive; Fun; Rewarding

Non-discriminatory; applicable to all, regardless of health status

Begin with a risk analysis; Use incentives to change behavior;

Address multiple risk factors; Provide tailored behavioral change

messages

Effective Drawn from solid behavioural economics foundations



Adapt advice to individuals
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Adapt advice to individuals
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Critical components of a solution
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Relevant: 

Consumer

Relevant:

Society

Leverage best 

practice

Scalable

Emotive; Intuitive; Fun; Rewarding

Non-discriminatory; applicable to all, regardless of health status

Begin with a risk analysis; Use incentives to change behavior;

Address multiple risk factors; Provide tailored behavioral change

messages

Able to be applied to a large population with low marginal cost;

Expanded access to a broad wellness network; Data driven analytic

tools

Effective Drawn from solid behavioural economics foundations



Achieving scale
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Digital Integration
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Percentage of Active and Inactive Vitality members
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Sources: Discovery longitudinal study 2010

Source: “Participation in an Incentive-based Wellness Program and health care costs: Results of the Discovery Vitality Insured Persons

Study”. 

What can this give you?
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*Categorisation based on diagnosis-related groupers using ICD-10, CPT-4 and local procedural codes

Source: “Participation in an Incentive-based Wellness Program and health care costs: Results of the Discovery Vitality Insured Persons 

Study”. 

Risk-adjusted hospital admission costs: engaged vs. not 

engaged Vitality members

*

P < 0.001 for all categories (including overall result) except cancer where P < 0.01

Not engaged

What can this give you?
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Summary

1. We face a large, and growing, burden on healthcare as a 

result of avoidable illnesses

2. Individual interventions can be effective, but are not 

scalable

3. Large-scale interventions have scale, but a reduced effect

4. Behavioural economics has insights which can drive a 

personalised intervention programme – the „sweet spot‟ 

with both scale and impact
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Questions or comments?

Expressions of individual views by 

members of The Actuarial Profession 

and its staff are encouraged.

The views expressed in this presentation 

are those of the presenter.
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