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 Professor Tony Blakely, University of Otago 

Index 

 What interventions might reduce 
population obesity rates?  

And even be cost effective and pro-equity? 



Opening remarks 

•  Policy and population-wide interventions tend to have 
greater health gain: 
•  And may be cost saving, and even pro-equity 

•  Some obvious interventions to implement now: 
•  Tax (or other mechanism) to reduce sugary drinks 

•  and probably combination of subsidies for fruit and vegetables 
and taxes on fat and unhealthy foods – but not yet clear 

•  Curtailing marketing to children 
•  Laparoscopic banding 
•  Better labelling (although magnitude of effect unknown) 

•  “Evidence generating policy” required, accompanied 
by ongoing research, monitoring and evaluation: 
•  Marketing restrictions, food reformulation (sugar, salt, fat), 

trade, active transport and urban design 
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(And also my concluding remarks) 



Structure of presentation today 

•  A little New Zealand descriptive epidemiology 
•  A little global and theoretical context 
•  Australasian modelling studies on intervention 

effectiveness, cost and cost effectiveness – first 
generation evidence 
•  What will have the biggest impact? 
•  What is cost effective? 
•  What might be pro-equity? 
•  And – perhaps most importantly – what don’t we know? 

•  Price & personalised education, taxes & subsidies 
•  Concluding remarks 
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Trends in adult obesity prevalence 
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NZ Health Survey series, Ministry of Health 



Trends in adult obesity & overweight 
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NZ Health Survey series, Ministry of Health 



Adult obesity by deprivation 
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1.6 times higher in most vs. least after adj sex/age/eth 



Child obesity in 2011/12 
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Māori 17%, Pacific 23%, Asian 7%, Euro/Other 6% 

 Very large differences by deprivation, and even after 
adjusting for age and ethnicity a 1.6 fold difference  



Life expectancy in NZ up to 2011 

8 

0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

1871 1891 1911 1931 1951 1971 1991 2011 

Non-Māori   
Male 

Non-Māori 
Female 

Māori  
Male 

Māori  
Female 

As globally, strong increase despite CHD, smoking, etc 



Life expectancy in NZ up to 2011 
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But what will be the effect of obesity epidemic? 

? 
Mortality: 

•  Increasing obesity rates will slow life expectancy gains  
•  But life expectancy will still increase despite obesity. 

Morbidity:  
•  Increasing obesity will increase the amount of life lived in 

less than perfect health (i.e. expansion of morbidity) 
Sources: van Baal et al (2006; 2008); Stewart et al (2009); Preston et al (2012) 



Determinants & solutions framework 
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Swinburn et al, Lancet, 2011 



Determinants & solutions framework 
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Swinburn et al, Lancet, 2011 

Most intervention and 
cost effectiveness  
modelling here, as 

most evidence is here. 

Less empiric evidence up here →	  need 
for “evidence creating policy action”: 
§ Natural experiments 
§ Need good monitoring and evaluation. 
 
But theory suggests bigger impact 
working here.  Requires government 
intervention (e.g. regulation on serving 
size, marketing, food formulation, etc). 



Determinants & solutions framework 
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Swinburn et al, Lancet, 2011 

“Governments have largely abdicated the 
responsibility for addressing obesity to 
individual, the private sector and non-

government organisations,  
yet the obesity epidemic will not be 

reversed without government leadership, 
regulation, and investment in programmes, 

monitoring and research.” 



ACE Prevention Methodology 

•  A good way to synthesise information for decision 
making is to model the health gains, cost and cost-
effectiveness of proposed interventions 

•  One way is to leverage off burden of disease studies 
using multistate lifetables, estimates of effect size 
and population coverage, and both the cost of the 
intervention and (usually) future health care costs 
averted (i.e. due to reduced disease). 

•  Assessing Cost Effectiveness = ACE Prevention 
conducted in Australia.  (And now being implemented 
in New Zealand in our HRC-funded BODE3 
programme.) 
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Uses models to estimate HALYs gained and cost 



Cost effectiveness of a few interventions 
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Australian ACE-Prevention Report, September 2010 



Cost effectiveness of a few interventions 
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Australian ACE-Prevention Report, September 2010 

X-axis = health adjusted life years gained = DALYs averted 

15m Aussie adults in 2003.  So 150,000 discounted DALYs 
averted: 

= 0.01 DALY per adult 
= 3.65 discounted days in ‘perfect health’ gained over 
the remainder of their lives for all Australians adults 
alive in 2003 

Calculated with multistate lifetables, burden of disease 
parameters, effect sizes from research, etc 



Cost effectiveness of a few interventions 
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Australian ACE-Prevention Report, September 2010 

Y-axis = net lifetime costs, made up of: 
•  Direct cost of intervention (e.g. surgery, 

administration, delivery, etc) 
•  Disease-related cost-offsets = health system 

costs averted/incurred (which are often 
negative due to prevention of future cases) 



Cost effectiveness of a few interventions 
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An intervention pathway plots the [DALY 
averted, cost] point on the cost 
effectiveness plane, for: 
• each intervention in order of lesser cost 
effectiveness (up to $50,000/DALY averted) 
• and allowing for ‘new baseline’ in health gain 
and costs from intervention(s) preceding it   

Australian ACE-Prevention Report, September 2010 



10% tax on unhealthy food 
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•  10% tax on unhealthy food. Applies to cakes, 
biscuits, pastries, pies, snack foods, confectionary 
and soft drinks. 

•  But, weak evidence base; many assumptions 
necessarily made 

Australian ACE-Prevention Report, September 2010 



Laprascopic banding morbidly obese 
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•  Laparoscopic banding for 
morbidly obese (BMI > 35) 

•  Very cost effective (but not cost 
saving) 

•  If equally accessible (i.e. state 
funded), then as targeted by 
BMI should be pro-equity 

Australian ACE-Prevention Report, September 2010 



Diet and exercise programme 
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•  Diet and exercise = US DASH 
programme 

•  Cost effective… but ‘tiny’ effect 
compared to two previous 
interventions 

•  Probably not pro-equity 

Australian ACE-Prevention Report, September 2010 



All ACE-Prevention/Obesity Results 
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Gortmaker et al, Lancet 2011 – the lot! But beware… 

Fantastic body of evidence, 
but beware – often brave 

modelling making 
(necessary) assumptions.  
Treat as first generation 

modelling evidence. 
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Ordered from 
cost-saving  

 
 
 

To cost 
effective  

$0 to $50,000 per 
DALY averted 

 
 

To cost 
ineffective 
>$50,000 per 
DALY averted 
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Some cost the health 
system virtually 

nothing, e.g. 
decrease advertising 

during kid’s TV = 
$130,000 

Some cost lots, e.g. 

-  Gastric banding 
adults $120m 

-  Diet and exercise 
adults BMI>25 = 

$140 m 

 - orlistat for obese 
(BMI >30) = $1.5 

billion 
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1. Tax 

2. Front of 
packet traffic 
light labels. 

Two most cost 
effective 

interventions 
with big health 

gains, also both 
tenuous 

evidence and 
assumptions ++ 
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Range of diet 
and lifestyle  
interventions 
for adults, not 

cost saving, and 
two not cost 

effective 
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Summary remarks on interventions 

•  Very useful mapping of the space – but often 
uncertain evidence base 

•  Population-based interventions have much bigger 
impact, and more likely to be pro-equity  

•  School-based interventions mixed 
•  Evidence and ‘deductions’ about what will reduce 

inequalities in health needs improving 
•  Evidence base on some ‘big’ interventions (labelling, 

taxes and subsidies) needs improving 
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Treat as first generation evidence 



Structure of presentation today 

•  A little New Zealand descriptive epidemiology 
•  A little global and theoretical context 
•  Australasian modelling studies on intervention 

effectiveness, cost and cost effectiveness – first 
generation evidence 
•  What will have the biggest impact? 
•  What is cost effective? 
•  What might be pro-equity? 
•  And – perhaps most importantly – what don’t we know? 

•  Price & personalised education, taxes & subsidies 
•  Second generation evidence 

•  Concluding remarks 
28 
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SHOP: Randomised trial of 1100 supermarket 
shoppers to 12.5% discount on healthy food, 

& tailored nutritional education 

Difference in mean changes from baseline for price discount 
 and nutritional education interventions, kg/week 

(Model adjusted for baseline nutrient values, ethnicity, income, age, sex) 

0.79
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Intervention Follow-up Intervention Follow-up

All heathier foods F&V

Source:  Ni Mhurchu C, Blakely T, Jiang Y, Eyles HC, Rodgers A. Effects of price discounts and tailored nutrition 
education on supermarket purchases: a randomized controlled trial. Am J Clin Nutr 2010;91(3):736-747. 



30 

SHOP: Randomised trial of 1100 supermarket 
shoppers to 12.5% discount on healthy food, 

& tailored nutritional education 

Difference in mean changes from baseline for price discount 
 and nutritional education interventions, kg/week 

(Model adjusted for baseline nutrient values, ethnicity, income, age, sex) 

0.79

0.07
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Discounts Education Discounts Education Discounts Education Discounts Education

Intervention Follow-up Intervention Follow-up

All heathier foods F&V

•  Huge effort put into recruiting equal numbers of Māori, 
Pacific and non-Māori non-Pacific 

•  Result: Price discount effect on healthy food purchasing 
varied by ethnicity (p=0.04): 
•  association for Pacific and Euro/Other 

•  no association for Māori 

•  Interpretation:  
•  biased (due to differential attrition) or chance finding  

•  demonstrates challenges in equal explanatory power trials 

Source:  Blakely T, Ni Mhurchu C, Jiang Y, et al. Do effects of price discounts and nutrition education on 
food purchases vary by ethnicity, income and education? Results from a randomised, controlled trial. J 
Epidemiol Community Health. 2011; 65:902-8. 



Impact of food taxes and subsidies 

Systematic review of all simulation studies assessing 
the impact of food taxes and/or subsidies on: 

Obj. 1: Changes in food purchasing 
Obj. 2: Changes in health/disease outcomes 
Obj. 3: Any differences in these associations by 

socioeconomic position  
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Eyles, Ni Mhurchu, Nghiem, Blakely. PLOS Med 2012 



Impact of food taxes and subsidies 

Soft drinks, 10% tax →:  
o  9.3% decrease in purchasing (range 0.6% to 24.3%) 
o  0.2% decrease in energy intake (0.1% to 0.4%) 

Saturated fat, 10% tax →:  
o  0.2% decrease in energy intake (0.1% to 0.4%) 

Fruit and vegetables, 10% subsidy →:  
o  3.5% increase in purchasing (range 2.1% to 7.7%) 
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Obj 1: Food purchasing changes mostly pro-health 

 But the fat tax and fruit/vege subsidy appear to have 
unintended consequences (due to cross-price 
elasticities), such as: 

o  Increasing salt intake 
o  Increasing total energy intake 

 



Impact of food taxes and subsidies 

Variability of studies prevented any pooled analyses. 
Taxes on sugary drinks should improve health 
Fat and unhealthy food taxes, and fruit and vegetable 

subsidies, may have unintended consequences if 
implemented in isolation. Higher quality studies find: 
o  dairy/saturated fat taxes may increase mortality from CVD 

and CHD (n = 1 study) 
o  less healthy/junk food taxes may increase overall mortality 

(n = 1 study) and mortality from stroke and CVD (n = 2) 

But a combined package of subsidies and taxes might 
be pro-health 

Overall study quality poor – more research imperative, 
be it stand alone or “evidence creating policy action” 33 

Obj 2: Health and disease changes not always good 



Impact of food taxes and subsidies 

Low income families spend a greater % of their budget 
on food, meaning that in financial terms : 
o  Taxes regressive 
o  Subsidies progressive 

However, theory and emerging empirical evidence 
(including work by us in press) strongly suggests that: 

o  lower socioeconomic groups respond more to price 
changes (i.e. have higher price elasticities) 

o  meaning that there is strong potential for pro-equity health 
impacts from tax and subsidy combinations. 
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Obj 3: Potential to be pro-equity 



Concluding remarks 

•  Policy and population-wide interventions tend to have 
greater health gain: 
•  And may be cost saving, and even pro-equity 

•  Some obvious interventions to implement now: 
•  Tax (or other mechanism) to reduce sugary drinks 

•  and probably combination of subsidies for fruit and vegetables 
and taxes on fat and unhealthy foods – but not yet clear 

•  Curtailing marketing to children 
•  Laparoscopic banding 
•  Better labelling (although magnitude of effect unknown) 

•  “Evidence generating policy” required, accompanied 
by ongoing research, monitoring and evaluation: 
•  Marketing restrictions, food reformulation (sugar, salt, fat), 

trade, active transport and urban design 
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Determinants & solutions framework 
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Swinburn et al, Lancet, 2011 

“Governments have largely abdicated the 
responsibility for addressing obesity to 
individual, the private sector and non-

government organisations,  
yet the obesity epidemic will not be 

reversed without government leadership, 
regulation, and investment in programmes, 

monitoring and research.” 



          New HRC-funded Programme, 2013-2018 

Effective Interventions and Policies to 
Improve Population Nutrition and Health 
Director: Cliona Ni Mhurchu.  Co-Directors: Tony Blakely, Boyd Swinburn. 
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Obj 1: Nutrition labels RCT (traffic light vs ANZ health star vs current 
dietary panel) (Ni Mhurchu; Auckland) 
Obj 2: Food pricing RCT using virtual supermarket; improved price 
elasticities (Waterlander/Blakely; Auck/Otago) 
Obj 3: Food composition analyses – Nutritrack (Eyles; Auckland) 
Obj 4: Food marketing, digital cameras worn by kids (Signal; Otago) 
Obj 5: Modelling health impacts and cost effectiveness (Blakely; Otago) 



Concluding remarks 

•  Policy and population-wide interventions tend to have 
greater health gain: 
•  And may be cost saving, and even pro-equity 

•  Some obvious interventions to implement now: 
•  Tax (or other mechanism) to reduce sugary drinks 

•  and probably combination of subsidies for fruit and vegetables 
and taxes on fat and unhealthy foods – but not yet clear 

•  Curtailing marketing to children 
•  Laparoscopic banding 
•  Better labelling (although magnitude of effect unknown) 

•  “Evidence generating policy” required, accompanied 
by ongoing research, monitoring and evaluation: 
•  Marketing restrictions, food reformulation (sugar, salt, fat), 

trade, active transport and urban design 
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What about quality of life with ↑ LE? 

•  Long running debate about whether the percentage of 
one’s life lived with morbidity (or with disability) 
increases, decreases, or stays about the same 

•  Empirically, it is difficult to answer – need ‘objective’ 
morbidity measures on surveys over time, 
uncontaminated by changing population expectations 

•  Nevertheless, seems safe to conclude: 
•  Dynamic equilibrium likely in NZ (Graham et al, JECH, 2004) 

•  Increasing percentage of life with minor morbidity, but… 
•  … decreasing percentage of life with major morbidity 

•  Similar conclusions from global overview (Christensen et al, 
Lancet 2009; 374: 1196–208) 
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On balance, % of life lived with morbidity unchanged 
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As a rule prevention can be pro-equity 
Regulation and population-wide is the trick 

Thomas et al, Tobacco Control 2008.    Lorenc et al, JECH 2012.   Lynch et al. JECH 2006.   Kivimaki 
et al, Lancet 2008, Capewell and Graham, PLoS Med 2010 

•  A number of reviews and papers generally point to 
similar conclusions: 
•  The more upstream, the more population wide, the more 

enforced/regulation, … then the more likely it is to be pro-
equity 

•  Tobacco tax a good example 

•  A promising area of development is fiscal policies 
on food: 
•  Complex, but some evidence that taxes/ subsidies have 

higher elasticity for lower socioeconomic groups  
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As a rule prevention far more cost effective 
Cost-effectiveness of alcohol interventions, Cobiac et al 



ACE-Prevention results 
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Obesity & overweight → 200,000 DALYs/yr in Aussie 



ACE Prevention Interventions I 

Low-fat diet. 1	  yr	  dura(on	  with	  educa(on	  about	  ↓	  dietary	  
fat,	  goal	  se8ng,	  self-‐monitoring	  and	  evalua(on	  through	  
monthly	  mee(ngs.	  	  
Diet & exercise. Emphasizes	  consump(on	  of	  fruit,	  veges,	  
low	  fat	  dairy,	  whole	  grains	  etc…,	  and	  ↓	  fats,	  red	  meat,	  
sweets	  and	  sugar	  drinks.	  	  Recommends	  180	  min	  PA/wk.	  6	  
months	  dura(on,	  mul(ple	  individual	  and	  group	  mee(ngs.	  
Orlistat (lipase inhibitor). Opportunis(c	  recruitment	  and	  
prescribing	  via	  GPs.	  Assumed	  maximum	  dura(on	  1	  yr.	  	  
Sibutramine (diet suppressant and ↑	  metabolism). 
Opportunis(c	  recruitment	  and	  prescribing	  via	  GPs.	  Assumed	  
maximum	  dura(on	  1	  yr.	  	  
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4 targeted at obese (1st 2 also overweight) individuals 
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IMPACT CHD Model: replication  
(slide courtesy of Professor John Lynch, University of South Australia, 
2010) 

 
 Risk Factors 58% 
 
Treatments  42% 
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-‐4 0 0 0 0

-‐2 0 0 0 0
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England & Wales 1981-2000 (53% fall)  

New Zealand 1982-1993 (24% fall)  
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 Risk Factors 52% 
 
Treatments  48% 

Scotland 1975-1994 (29% fall)  

 
 Risk Factors 60% 
 
Treatments  40% 
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Capewell et al. Circulation (2000); ( 2004) 
(2004)   
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Ireland 1985-2000 (24% fall) 

 Risk Factors 50% 
Treatments  50% 



Life expectancy in NZ up to 2011 
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As globally, strong increase.  And the impact of obesity? 
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… and adding in polypill.  

Vos et al. Assessing Cost-Effectiveness in the Prevention (Ace-Prevention): Final 
Report. 2010. 
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Intervention pathway of the most cost-effective interventions 
for blood pressure and cholesterol, compared to current 
practice.  

Vos et al. Assessing Cost-Effectiveness in the Prevention (Ace-Prevention): Final 
Report. 2010. 



Intervention pathway: body weight 
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ACE-Prevention Report, September 2010 

X-axis = health adjusted life years gained = DALYs averted 

15m Aussie adults in 2003.  So 150,000 discounted DALYs 
averted: 

= 0.01 DALY per adult 
= 3.65 discounted days in ‘perfect health’ gained over 
the remainder of their lives for all Australians adults 
alive in 2003 

Calculated with multistate lifetables, burden of disease 
parameters, effect sizes from research, etc 
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But what will be the effect of obesity epidemic? 

? 
Mortality: Modelling results consistently show: 

•  Increasing obesity rates will slow life expectancy gains 
compared with world with no future increases in obesity  

•  But other background trends in our society (e.g. reducing 
smoking rates, better treatments, etc) mean that life 
expectancy will still increase despite obesity. 

Morbidity: Somewhat contested, but balance of evidence that: 
•  Increasing obesity will increase the amount of life lived in 

less than perfect health (i.e. expansion of morbidity) 

Cost to health system: Contested.   
•  If you include cost of ‘healthy survivors’, may be less as 

overweight/obese die sooner.   
•  Discount rate matters. 

Sources: van Baal et al (2006; 2008); Stewart et al (2009); Preston et al (2012); ACE models. 


