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Our multi-state life-table models

Recurrence

bede”’

Burden of Disease Epidemioclogy, Equity
and Cost Effectiveness Programme

W E L LI N G T O N


https://blogs.otago.ac.nz/pubhealthexpert/

Methods — multi-state life-table

* A multi-state life-table is literally that: a life-table in which subjects
(proportions of a cohort) can be in multiple states simultaneously
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Specific methods

 Models built in Excel & TreeAge (Markov macro-simulation)
* Health system perspective, 3% discount rate

* Built-in disease trends out into the future eg, declining CVD
incidence, case-fatality rate (CFR)

* Disease-specific incidence, case-fatality, prevalence from
range of sources, using DISMOD to ensure consistency:

(mortality data, HealthTracker, NZ Burden of Disease Study
(NZBDS), NZCMS)

* Morbidity incorporated using years lived with disability
(YLDs) from NZBDS

e Costs in each state from rich linked NZ data, 2011 S
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Dietary sodium interventions
— contributing to a NZ league table

* A “diet high in sodium” 2" most important dietary risk factor
for health loss (Global Burden of Disease Study 2013).
* Countries use a wide range of interventions:
— Labelling (many)
— Maximum levels in foods (eg, bread)
— Media campaigns (eg, UK)
— Taxing salty foods (eg, Hungary)
— Encouraging industry to reformulate food
— Substitution with KCI (eg, Finland)
— Dietary counselling (many)
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Specific methods (sodium reduction)

 Model built in TreeAge
* Estimates QALYs gained ({, CHD & { stroke)
* Population: 2.3 m NZ adults, aged 35+
* Methods details on BODE? website:
— Nghiem et al 2015, PLoS One
— Nghiem et al 2016, BMC Public Health
— Wilson et al 2016, Nutr J
— Online Reports: eg, model validation
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Screenshot, BODE? Online Interactive League Table: QALY
gains (life-time) for NZ population in 2011
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Screenshot, BODE?® Online Interactive League Table: Health
system costs (life-time) NZ$ for NZ population
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Published but not yet in the online league table: Cost-

effectiveness planes (sodium reduction)

Incremental Effectiveness (QALYs)
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Cost-effectiveness plane: highest impact interventions
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QALYs gained

Who gains the QALYs & when (sodium reduction)
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Selected Issues

* Pro-equity: 33% higher per capita QALY gain
for Maori from sodium reduction

e Salt tax revenue — a potential plus for some
policy-makers

* Particularly strong case for progressing salt %IifT
substitution (since it is happening already) SAL"

e Recent studies: uncertainty about hazard at -
Na+ <5g/d, high metabolic demands of salt
excretion.
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Summary: Sodium reduction

* |[n our league table: 32 methodologically
comparable interventions for policy-
makers to consider

* Sodium substitution — largest gains (&
seems relatively feasible)

* Further work still needed on the possible
hazard of low sodium intakes & metabolic
Impacts
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Tobacco control modelling

* Multi-state life-table model in Excel
 Models {/IHD, { stroke, + 14 other conditions
* Methods details on BODE3 website, eg:

— Blakely et al 2015, PLoS Med

— Pearson et al 2016, Tob Control

— Nghiem et al 2017, Tob Control

— Van der Deen et al 2017, Tob Control
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Tobacco control interventions: Health gain (QALYs) over the remainder of the
lives of the 2011 NZ population

Promotion of existing smartphone apps for smoking
cessation (20 year programme) (unpublished)

Mass media promotion and provision of the NZ Quitline
(single year) (unpublished)

Eliminate tobacco retail outlets within 1 km of all schools

Reduce outlets by 95% (n=304 remaining)

Eliminate tobacco retail outlets within 2 km of all schools
(n=260 remaining)
Restrict tobacco sales to 50% of liquor outlets (nowhere
else)

Substantial outlet reduction (n=18 remaining)

Pharmacy-only tobacco sales (n=259 remaining)

20 years of mass media promotion and provision of the
NZ Quitline (unpublished)

Annual 10% tobacco tax increases until 2031

Tobacco-free Generation (TFG) strategy

Combined strategy (tax + substantial outlet reduction +
TFG)

Sinking lid on commercial tobacco supplies
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Tobacco control interventions: Net health system cost-savings accrued over the
remainder of the lives of the 2011 NZ population in NZ$
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Health gains from tobacco tax increases

QALYs gained (Thousands)
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Cost-savings from tobacco tax increases

Net health cost savings (NZ.D, Millions)
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12 Tobacco Control Interventions

* All generate health gain and net cost-savings

* But only 17% of QALYs gain from CVD
prevention since most is from:

— COPD: 53%
— Lung cancer: 26%

e But CVD benefits usually achieved sooner
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Modelling CVD preventive medications

e Use of triple therapy (statin + anti-hypertensive
+ aspirin) for primary prevention

» Stratified by 5y absolute risk of CVD event
e NZ risk data (PRED|CT) (Knight et al 2017, PLoS One)
e Multi-state life-table model in Excel

* Models: {/IHD, { stroke, | colorectal cancer
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Provisional results: 60-64y old men

Incremental cost-

Five-year Cost offsets | effectiveness ratio (ICER) in

cumulative risk (NZS NZS per QALY gained,
category million) (95%Ul)

>20% 25 $0.024 $969 (5-319 to $2,250)

>15, <20% 77 $0.037 S479 ($-1,200 to $2,090)

>10, <15% 324 $0.146 $449 ($-1,920 to $2,960)
>5, <10% 1440 $3.71  $2,580 ($-1,410 to $7,160)

>0, <5% 1230 $13.4 $11,000 (53,660 to $19,200)




Average healthy life gained per man 60-64y man from offer
of triple therapy for 5y (provisional results)

Five-year cumulative
risk category

gt 3.2 months 2.7 months
>15,<20% 2.2 months 2.0 months
>10, <15% 1.5 months 1.4 months
>5, <10% 23 days 24 days

>0, <5%

12 days 13 days



League table development

* Includes all our published CVD intervention
results (also compared to cancer control etc)

e Our envisaged backbone of communication
with:
— Researchers, policy-makers, public, other
stakeholders

* To try it: See our Public Health Expert blog series
on using the BODE? Interactive League Table
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In Conclusion, Modelling can:

* Show the health gain and cost impacts of
interventions to reduce CVD (eg, sodium, tobacco,
pharmaceutical) — all with uncertainty

* Inform equity impacts (eg, Maori per capita QALY
gain greater)

e Show timing of health gains & costs
* Facilitate league table development

But early stages in gauging policy-maker response to
modelling outputs & league tables
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