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Abbreviations

AS Australian dollars

ACE Assessing Cost-Effectiveness — a priority-setting methodology for evaluating the
cost-effectiveness of multiple interventions within one study. ACE is commonly
used in study titles (e.g. ACE-Obesity Policy; ACE-Prevention) or in reference to ACE
methods.

AIHW Australian Institute of Health And Welfare

AUSNUT Australian Food, Supplement and Nutrient Database

BMI Body mass index (measured in kilograms per metre squared, kg/m?)

FTE Full-time equivalent

g Grams

HALY Health-adjusted life year

HRQolL Health-related quality of life

ICER Incremental cost-effectiveness ratio

kg Kilogram

kJ Kilojoule

LY Life year

M Million

mli millilitre

NE North-east quadrant of the cost-effectiveness plane

NW North-west quadrant of the cost-effectiveness plane

PIF Potential impact fraction

ROI Return on investment

SA Sensitivity analysis

SE South-east quadrant of the cost-effectiveness plane

SW South-west quadrant of the cost-effectiveness plane

TV Television

ul Uncertainty interval

WA Western Australia




Glossary

Base case The most likely scenario in relation to how the program is delivered and

analysis associated costs and benefits.

Comparator Economic evaluations are a comparative analysis. The intervention costs and
effects are compared against a counterfactual scenario called the comparator.

Cost- A visual representation of the incremental costs and health outcome of the

effectiveness intervention versus the comparator. The cost-effectiveness plane has four

plane guadrants. The costs are usually plotted on the vertical axis and the health

benefits on the horizontal axis, with the comparator plotted as the origin of the
graph. The plane can represent the uncertainty in the cost-effectiveness results
by plotting each run of the economic model to produce a ‘cloud’ of potential
results.

Cost-offsets

Cost-savings that accrue due to the intervention. In this analysis this related to
the healthcare cost savings from the prevention of obesity related disease.

Discount rate

Costs and health outcomes that accrue in the future are commonly valued less
than present values. The discount rate defines that rate at which the future
costs and benefits are discounted. Discounting allows the total costs and
benefits that accrue over several years to be presented relative to a reference
year.

Dominant
intervention

Interventions with incremental cost-savings and health gains compared to the
comparator.

Health adjusted

Generic health measure that quantifies the mortality and morbidity effects of

life year (HALY) an intervention.

Health related Generic measure of health that quantifies the impact of health on quality of
quality of life life.

(HRQol)

Incremental cost-
effectiveness
ratio (ICER)

Measure of the cost-effectiveness of an intervention. It is calculated by dividing
the incremental costs of an intervention by the incremental health gains.

Markov model

An analytic tool used to depict the transition through various disease states
over time. A key assumption in Markov modelling is that transitions from the
current disease state is only dependent on the current disease state and not
previous disease states.

Model time The duration over which the costs and the health outcomes are tracked over

horizon time.

Monte Carlo Computerised mathematical technique to quantify uncertainty in model

simulation outputs. It uses repeated random sampling of variable values defined by the
variable’s distribution function.

Net costs The combined costs and cost-savings from an intervention.

Potential impact
fraction

Measures the proportional reduction in disease when the distribution of a risk
factor changes.

Return on
investment (ROI)

A financial measure that measures the financial return on a project relative to
its costs. Non-monetised benefits like health outcomes are not captured in this
measure.

Sensitivity
analysis

Used to assess the impact of important variables and assumptions made in the
primary analysis. Individual or multiple variables are changed to assess the
impact of these changes on the cost-effectiveness results.

Uncertainty
interval

A range of values which is likely to include the true value of a parameter or
outcome.



Willingness to An estimate of what a payer is willing to pay for health benefit. If the
pay threshold incremental cost-effectiveness ratio is below the willingness to pay threshold,
the intervention is considered good value for money.




Executive summary

Overweight and obesity pose a considerable health and financial burden on all Australians. Mass
media campaigns have been recommended as one tool to help address the problem of obesity.
LiveLighter® is a healthy lifestyle program which has implemented a series of mass media advertising
campaigns that aim to encourage people to maintain a healthy weight through healthy lifestyle
behaviours. It is funded by the WA Department of Health and is currently contracted to Cancer
Council WA to deliver the program. Livelighter® commenced in 2012 and there have been seven
television-led phases of the campaign delivered in WA aired over 22 campaign periods (referred to
as waves). This study aimed to assess the cost-effectiveness of the Livelighter® campaign in

preventing obesity-related ill health in the WA population from the health sector perspective.

Methods

Economic evaluation is a systematic comparative analysis of alternative courses of action in terms of
both their costs and consequences. It allows decision makers to make informed judgements on the
value for money of policies and programs. Using the best available evidence on how Livelighter® has
been delivered, its associated costs and the best available evidence of effectiveness over the last 8
years, an average LiveLighter® campaign delivered over one year was modelled. Modelling the cost-
effectiveness of the LiveLighter® campaign consisted of three steps. The first step involved
estimating the effectiveness of an average Livelighter® campaign in inducing behaviour change. The
Sugary Drinks campaign in 2013 and the Junk Food campaign in 2016 were both evaluated using a
cohort study design where a representative sample of the WA population aged between 25-49 years
were surveyed on their consumption behaviours pre and post campaign. The results from the two
campaigns were combined using a fixed-effect meta-analysis to estimate the overall effect of the
LiveLighter® campaign on the consumption of discretionary foods. Statistically significant changes in
the consumption of discretionary foods from the meta-analysis were used in the economic

evaluation. The change in behaviour was modelled to changes in energy intake and weight for the



relevant WA population over one year of the campaign. The intervention effect on weight was
assumed to last for one year. The second step involved estimating the average cost of running a
newly developed Livelighter® campaign for one year using costs from the 22 waves of the television-
led campaigns. The final step involved using the ACE-Obesity Policy model, a well validated economic
model adapted to the WA population, to estimate the longer term impacts of the change in weight
over one year on the incidence of obesity related diseases, the associated health care cost-savings,

and the cost-effectiveness for the intervention over the lifetime of the modelled population.

Results

The results of the meta-analysis showed that participants reported reduced consumption of sugary
drinks by approximately 0.78 serves per week and reduced consumption of sweet foods (e.g. cakes,
biscuits, chocolate, lollies) by approximately 0.28 serves per week post campaign compared to pre-
campaign. We assumed that the change in consumption lasted for the duration of the LiveLighter®
campaign (23.1 weeks) during the one year intervention period. This translated to an average
reduction in weight in the modelled population of 0.58kg for one year. The long term impact of this
weight loss resulted in approximately 204 health-adjusted life years (HALYs) gained. The average
cost of developing a new LivelLighter® campaign and airing it over three waves in one year was
estimated to cost approximately A$(2017)2.46 million. However, it was estimated that the health
benefits would result in healthcare cost-savings of approximately A$3.2 million over the lifetime of
the modelled population. The intervention was predicted to produce health benefits and cost-
savings and therefore considered very cost-effective. The sensitivity analyses showed that the
intervention was even more cost-effective when it was assumed that the intervention would have
the same impact on the broader WA adult population (aged 18 years and over) and not only on 25-
49 year olds, from whom the survey data were collected. In the sensitivity analysis where the
LiveLighter® campaign was aired for a total of two waves (15.4 weeks) rather than three waves over
one year, the intervention costs decreased (A$1.91 million), however the decreased effectiveness of

the campaign was proportionally greater (137 HALYs gained), suggesting that under current



assumptions, running three waves of the campaign was more cost-effective than running two.
Sensitivity analyses also found that the intervention is likely to be highly cost-effective over the
medium term (10 years), with an incremental cost-effectiveness ratio (ICER) of A$13,362 per HALY
gained, well below the commonly used cost-effectiveness threshold in Australia of $50,000 per HALT

gained.

This economic evaluation shows that mass media campaigns to address overweight and obesity have

the potential to be highly cost-effective strategies for obesity prevention.
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1. Introduction

1.1. Background

Overweight and obesity (defined as body mass index (BMI) greater than or equal to 25kg/m?) is a
complex and long-term health condition that affects a large proportion of the Australia population.
In 2017, approximately two-thirds of Australian adults (67%) and one quarter of children and
adolescents were affected by overweight or obesity.! In the same year, the prevalence of adult
overweight and obesity in Western Australia (WA) was 69%, slightly higher than the national
average.?® Elevated BMI is a risk factor for many chronic diseases, including cardiovascular disease,
diabetes and various cancers.>*> Overweight and obesity places a significant cost burden on
individuals, their families and the healthcare system.? It is estimated that by 2026, ill health from
elevated BMI will cost the WA government up to A$610.1 million (M) per year in direct inpatient
hospital costs if no action is taken to slow the rising prevalence.® Curbing the prevalence of
overweight and obesity requires long-term action from all levels of government across multiple
sectors, and action from industry, the community and individuals.”® The World Health Organization
recommends that one tool to combat obesity is to disseminate obesity prevention messages to the
public.’ The funding of public health education programs has been identified by a coalition of 35
community, public health, medical and academic groups as one of eight critical actions that the

Australian Federal Government should take to address the problem of obesity.°

There have been few mass media campaigns funded by Australian federal and state governments
aimed at improving population health behaviours to address overweight and obesity. These
campaigns have shown some positive effects on public knowledge and/or awareness of overweight
and obesity.*'* However the value for money of these campaigns has not been investigated.
Economic evaluations allow the assessment of whether the benefits resulting from the campaign are
worth the investment. It provides decision makers with an assessment of whether the campaign

represents good value for money. Economic evaluations are different from various forms of financial
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appraisal, including return on investment (ROI). Although ROl is a useful financial metric that is easy
to understand, it only considers the financial cost of an intervention compared to the potential
financial benefits returned in the future. This means that only interventions that result in cost-
savings have a positive ROI. Under the assumption that improved health is a societal benefit that is
worth investing in, economic evaluations allow the assessment of whether the intervention is worth

the health benefits it produces.

1.2.  Livelighter® campaign

LiveLighter® is funded by the WA Department of Health. The WA Department of Health originally
contracted the Heart Foundation WA alongside Cancer Council WA, and more recently solely Cancer
Council WA, to deliver this public health education campaign. LiveLighter® aims to encourage people
to eat a healthy diet, engage in an active lifestyle and to maintain a healthy weight.'*** The
campaign targets WA adults aged 25-64 years, whose dietary and physical activity related behaviour
puts them at risk of overweight, obesity and related chronic disease. The campaign launched in WA
in 2012 and employs many strategies and platforms to deliver the key messages, including through
mass media advertising (e.g. television (TV), cinema, radio and out-of-home), online and social
media (e.g. Google, Facebook and YouTube), and printed resources.***> Since 2012, there have been
seven TV-led phases of the LiveLighter® campaign delivered in WA, aired over 22 campaign periods
(referred to as waves). The campaign has also been delivered under licence in other states and
territories, currently including Victoria and Northern Territory. Each phase targets a slightly different
aspect of unhealthy behaviours and the associated health impact, such as excessive consumption of
junk foods (including salty snacks and sweet foods) and sugary drinks. Details of the TV-led
campaigns in WA from 2012 to 2019 are shown in Table 1. An additional eight campaigns have been
aired, however these were not TV-led campaigns, that is, they only aired on secondary channels such

as out-of-home and digital media, and therefore were not included in this analysis.
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This study aimed to assess the cost-effectiveness of the TV-led LivelLighter® campaign in preventing

obesity-related ill health for the WA population from the health sector perspective.
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Table 1: Details of the seven phases of the television-led LiveLighter® campaign in Western Australia

Campaign

L . Ads Aired/ .. Survey Sample by
®
Year Phase LiveLighter® campaign Campaign Period" period in Period and design Sample Phase
weeks
May/Jun
. : Cross-sectional _ Baseline 2012:
Baseline No campaign (Victoria — control N=1,003 N=1,003
state)
2012 CrEor;(:-JsLtjelgi\SEal
Toxic Fat Jun-Aug 6 . . N=1,002
(Victoria — control
state)
Phase 1 Toxic Fat Sep-Oct 5 End Sep/Oct N=1,001
Cross-sectional
. Phase 1 (Toxic Fat
Toxic Fat Jan-Feb 7.5 2012/13): N=3,507
Toxic Fat March-April 7.5
May/Jun
No campaign Cohort study N=1,504
2013 Jul-Aug T”T:J;/Cszzort
Sugary Drinks 7 Time 2 cohort N=822
. Oct/Nov
Phase 2 No campaign Time 3 cohort N=557
Oct/N
Sugary Drinks Sept-Nov 6 ct/ O.V N=508
Cross-sectional
Sugary Drinks Feb-Mar 7
Phase 2 (Sugary
Sugary Drinks Apr-May 7 Cro';/l:s"é':tl:i)(;nal N=501 Drinks 2013/14):
2014 N=1,009
. Phase 3 (Toxic
Toxic Fat; Oct/N
sy Z):ICD?in’ks Aug-Nov 11 Crossc—s{ac’(c)i\(;nal N=1,003 Fat/Sugary Drinks
Phase 3 gary 2014): N=1,003
2015 Toxic Fat; Feb-Mar 5.5

Sugary Drinks

14



Toxic Fat; Apr 55
Sugary Drinks )
Toxic Fat;
Sugary Drinks Sep-Nov 11
: Feb-Apr _
No campaign Time 1 cohort N=1,501
Junk Food: Fast Food Outlet, Service Station May/lun;
' . ’ ! Apr-May 6 Time 2 Cohort N=737
Vending Machine
study
2016 No campaign May/’”f‘e N=501
Cross-sectional
Phase 4 Junk Food: Fast Food Outlet, Service Station,
. . Jun-Jul 3
Vending Machine
Junk Food: Fast Food Outlet, Service Station, Aug-Oct 5
Vending Machine &
Junk Food: Fast Food Outlet, Service Station,
. . Feb-Apr 8
2017 Vending Machine
Junk Food: Fast Food Outlet, Service Station, Jul-Oct 13 Oct/Nov N=751 Phase 4 (Junk Food
Vending Machine Cross-sectional - 2017): N=751
Phase 5 (Sugary
Sugary Drinks Mar-June 11 May/Ju'n N=751 Drinks 2018):
Cross-sectional
2018 Phase 5 N=751
ase Junk Food: Jul-Sep
. . 8
Service Station
Sugary Drinks Sep-Dec 10
Junk Food: Fast Food Outlet, Service Station, Jun/Jul Phase 6 (Junk Food
Ph 6 Apr-J 8 N=1,004
5019 ase Vending Machine pr-aun Cross-sectional ! 2019): N=1,004
Phase 7 13 Cancers Aug-Oct 8 Sep/Oct N=751 Phase 7 (13 Cancers

Cross-sectional

2019): N=751

Notes: N: Sample size; source: Cancer Council WA
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2. Method

Economic evaluation is a systematic comparative analysis of alternative courses of action in terms of
both their costs and consequences.® It allows decision makers to make informed judgements on the

value for money of policies and programs. The key parameters used in the primary (base case) cost-

effectiveness analysis are detailed in Table 2. The base case analysis represents the most likely

scenario, with input values representing conservative estimates. Additional analyses testing key

assumptions were undertaken as sensitivity analyses to provide a clear understanding of the range

of likely cost-effectiveness results.

Table 2: Key parameters used in the base case cost-effectiveness analysis

Cost-effectiveness analysis components

Parameters used in base case analysis

Study population: the population impacted by the intervention.

WA population aged 25-49 years
stratified by 5 year age bands in the
reference year (2017)

Study perspective: the standpoint from which the costs and
benefits are calculated.

Health sector

Comparator: cost-effectiveness analysis is a comparative analysis.
The incremental costs and benefits of the intervention are
compared to a counterfactual scenario (the comparator).

No intervention (no Livelighter®
campaign)

Intervention duration: duration over which the intervention is
implemented.

1 year

Model time horizon: the duration over which the costs and
benefits are measured.

Lifetime of the study population

Discount rate: the rate at which the future costs and benefits are 7%
discounted to present the costs and benefits in 2017 values.
Reference year: all costs and benefits are reported in terms of the | 2017*

reference year.

Notes: WA: Western Australia

*2017 was chosen as the reference year because 2017-18 is the most recent National Health Survey’and

was a key data source for the evaluation

To assess the cost-effectiveness of the LiveLighter® campaign over a one year duration, an average

campaign was defined. This involved three steps. First, to assess campaign effectiveness, the most

robust campaign evaluation data available, from two cohort studies, was analysed. The

effectiveness of the Livelighter® campaign in inducing behaviour change and the resultant impact on

energy intake was estimated. The changes in energy intake were modelled to changes in weight and

BMI for the relevant WA population. Second, the average cost of a LiveLighter® campaign was

16



assessed. The available evidence on how the TV-led LivelLighter® campaigns were delivered in terms
of how many new campaigns and additional waves of a campaign were usually delivered over one
year was analysed. The average costs for each cost component of the campaign was calculated
based on costing data from 22 waves of the TV-led campaigns. The final step involved using the ACE-
Obesity Policy model (relevant details in section 2.3.1) to estimate the longer term impacts of the
change in BMI on the incidence of related diseases, the associated health care cost-savings, and the

cost-effectiveness of the intervention. Each of these steps is described in more detail below.

2.1. Estimating the effectiveness of the Livelighter® campaign

While the LiveLighter® campaigns have been evaluated primarily using cross-sectional study designs,
a cohort design was employed for the evaluation of two new campaign creatives (Table 1). The two
cohort studies were the most robust in terms of assessing the impact of the campaign on changing
consumption behaviours in the surveyed population and therefore have been used to estimate the
effectiveness of the average Livelighter® campaign for the current economic evaluation. The
participants in the cohort studies were surveyed pre-campaign and followed up post-campaign. The
two waves that were evaluated using a cohort design included the launch of the Sugary Drinks
campaign phase in 2013 (referred to as Sugary Drinks 2013 hereafter) and the launch of the Junk
Food: Fast Food Outlet, Service Station, Vending Machine campaign phase in 2016 (referred to as
Junk Food 2016 hereafter). The evaluation of these campaigns included a representative sample of
the WA population in relation to gender, metropolitan and rural residence and were aged between
25 and 49 years'® (n= 822 for the Sugary Drinks 2013 campaign and n= 737 for the Junk Food 2016
campaign). The base case cost-effectiveness analysis matched the age profile of the surveyed
population as this is the population that the effectiveness of the campaign was measured in.
However, the Livelighter® campaign is targeted at a wider population (25-64 years) and the impact
of the campaign on the broader WA population (aged 18 years and over) was assessed in sensitivity

analyses (Error! Reference source not found.).
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2.1.1. Survey design and analysis

Pre and post campaign surveys were conducted and analysed by Cancer Council Victoria’s Centre for
Behavioural Research in Cancer. Participants were selected using random digit dialling to private
household telephone landline numbers within one month pre- and post-campaign broadcasting.®
The survey questions related to consumption of various healthy and discretionary food and drink
items over the past seven days, recent changes in consumption, and intentions to change diet
related behaviours.’® Appendix 1 shows the survey questions used to calculate the effectiveness of
the Livelighter® campaign. The number of serves of various discretionary foods (including sweet
foods and sugary drinks) consumed over the last seven days was calculated by multiplying the
number of days of consumption by the number of times in the day the food item was consumed.
Paired t-test analyses using STATA/MP® 16.0 (2019)* were used to assess the differences in survey
responses in relation to the serves of discretionary food consumed pre and post campaign (see Table
7 in section 3.1 in the Results). The results from the two campaigns were combined using a fixed-

effect meta-analysis using STATA/SE 16.0%° (see

Figure 5 and Figure 6 in Section 3.1 in the Results) to estimate the overall effect of the LiveLighter®
campaign on the consumption of discretionary foods. Statistically significant changes in the

consumption of discretionary foods from the meta-analysis were used in the economic evaluation.

2.1.2. Key steps and assumptions in estimating change in energy intake and

health benefits

The meta-analysis results found significant changes in the consumption of sugary drinks and sweet
foods (see section 3.1). No significant changes in the reported consumption of other food or drink
were found. Figure 1 represents the key steps in estimating the impact of the change in
consumption of sugary drinks and sweet foods on energy intake and the associated health benefits

resulting from the Livelighter® campaign.
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Figure 1: Key steps in estimating the changes in energy intake and health benefits of the LiveLighter®

\

1. Reduced
consumption of
sugary drink .
(serves) Reduced energy Beduced obe;lt_y» Health-adjusted life
: Lower BMI related morbidity )
2. Reduced intake (kJ) and mortality years gained
consumption of
sweet foods
(serves)

Livelighter® wave

ACE-Obesity Policy model /

campaign

Notes: ACE: Assessing Cost-Effectiveness; BMI: body mass index; kJ: kilojoule

The output of the meta-analysis provided an estimate of the reduction in the frequency of
consumption of sugary drinks (such as soft drinks, energy drinks, fruit drink, sports drinks and
cordial) and sweet foods (such as cakes, biscuits, lollies and chocolates) over a week. To translate

these results to changes in energy intake, the following assumptions were made:

e Each time sugary drink/sweet food was consumed, the amount consumed was equivalent to
one serve size for that particular food item.

e The serve size for sugary drinks was equal to one metric cup (250ml) (Table 3).2°

e For sweet foods, the survey questions focussed on four main sweet food groups: cakes,
biscuits, lollies and chocolate. We used the serve size for each of these foods as
recommended by the National Health and Medical Research Council and Department of
Health.2! This is a conservative assumption as the recommended serve size is often smaller
than the amount that is likely consumed in one sitting. For example, the recommended
serving size for chocolate is 25g whereas the size of a regular chocolate bar is over 50g.%

e The Australian Food, Supplement and Nutrient Database (AUSNUT)?® was used to determine
the energy content of these foods. The energy per serve (measured in kilojoules (kJ), with
associated uncertainty intervals), was estimated using the average for all included sugary

drinks and sweet foods (Table 3).23
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e The reduction in energy intake was maintained for the duration the wave of the campaign
was aired (average duration of one wave was 7.5 weeks, range 5-13 weeks). The reduction
in energy intake due to the campaign was translated into reduction in weight based on
previously published energy balance equations.?*

e The weight reduction was assumed to be maintained for one cycle of the model, that is, one
year, the duration of the modelled Livelighter® campaign.

e Given that the cohort study surveys did not show an increase in the consumption of healthy
or other foods, it was assumed that there was no compensatory consumption of healthy or

other foods resulting from the reduction in consumption of sugary drinks and sweet foods.

The reduction in BMI was calculated using the height profile of the 2017 WA population, stratified by
age group and gender.? The ACE-Obesity Policy model (see section 2.3) was used to estimate the

long term health benefits resulting from estimated changes in BMI.
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Table 3: Serve sizes and kilojoules per serve of sugary drinks and sweet foods used in the cost-
effectiveness analyses

Mean kJ per serve Food Number of
(minimum and Distribution rou food items
. . maximum values used in group from AUSNUT
Drink and food groups Serve size . . codes
used in uncertainty from used to
uncert:‘;nnty analysis AUSNUTZ estlmate23
analysis) kJ/serve
Sugary drinks (i.e.
:I(;:/doljIrst'e’ds?\:nd;rlglk\j\;aatz(:s 250ml (i-e. 1 metric 982.17 Pert 113,114, 181
" | cup) (83.59; 2,461.36) 115, 116
electrolyte, energy and
fortified drinks)
604.22
Sweet foods (521.54; 691.06) Pert
. . 590.69
Cake 40g (i.e. one slice) (388.73; 797.36) Pert 133 199
Biscuits 35g (i.e. 2-3 biscuits) ?:5026677’ 757.38) Pert 131 84
. 40g (i.e. 5-6 small 650.63
Loll Pert 284 31
oles lollies) (457.57; 890.12) er
Chocolate 25g (i.e. ¥ small bar) >14.89 Pert 281 58

(425.38; 607.50)

Note: AUSNUT: Australian Food, Supplement and Nutrient Database; g: gram; kJ: kilojoule; ml: millilitre; Ul:

uncertainty interval.

* A Pert distribution is a re-scaled and re-parametrised Beta distribution and takes the minimum, mode and maximum
values to define the distribution. The mean value was used as the mode input in the uncertainty distribution.

2.2. Estimating the costs of an average Livelighter® campaign

The average Livelighter® campaign delivered over one year was informed by data from all previous

campaigns and categorised into three main components: (i) pre-campaign, (ii) production, and (iii)

campaign broadcast. The main costs included in each of the components are listed in Figure 2 and

Table 4. Detailed costing of staff time across various campaign components, was undertaken using

in-depth interviews with Cancer Council WA personnel. Resource use associated with all phases of

the LiveLighter® campaign were based on a review of current and archived invoices and indicative

costing estimates provided by the contracted media agencies. The average cost of each component

is shown in Table 4. All costs are reported in AS2017 values, with data from other years being

adjusted to 2017 values using the Gross Domestic Product Implicit Price Deflator reported in the

Australian Institute of Health And Welfare (AIHW) Health Expenditure Australia 2017-18 report.?

21




Figure 2: Costing pathway

Production Campaign broadcast

Table 4: Aggregated costs for the different components of the LiveLighter® campaign

Components Total costs (A$2017) Distribution

Pre- Concept testing
campaign Concept development and animatic creation

$44,808 Gamma*

Pre-campaign/Production staff time costs
Ad production (television, audio including radio
and Spotify, cinema, digital - including social Pert® and

Production media, online, outdoor, press including magazine) 5688,879 Gamma
Creative agency fees
Web hosting
Ad broadcast (television, radio, cinema, online and
search engine marketing, outdoor, press,
Indigenous media)
Campaign | Media buying and planning fees $621,427 Pert* and
broadcast® | spot monitoring fees ’ Gamma*

Campaign broadcast supporting staff time costs
Electronic support materials (web content and
online tools and resources)

Notes: A$2017: Australian dollars in 2017 values; SE: Standard error

* A Gamma distribution is often used to model the distribution of variables that have a one sided limit. The
Gamma distribution ranges from 0 to infinity and is defined by the alpha and beta that are calculated using
the mean and standard deviation.

@A Pert distribution is a re-scaled and re-parametrised Beta distribution and takes the minimum, mode and
maximum values to define the distribution.

The broadcast component is for one wave of the campaign.



2.2.1. Pre-campaigh component

Pre-campaign staff costs were based on Cancer Council staff time to deliver the most recent phase
of LiveLighter® in WA. The personnel costs included staff time associated with planning, developing
the campaign idea across all media platforms, and making arrangements with the media agencies to
produce advertisements and other relevant marketing materials (i.e. posters). Staff hourly rates and
time fractions allocated to perform LiveLighter® tasks specific to each position were provided by
Cancer Council WA as point estimates and uncertainty ranges. Staff on-costs of 14.5% and leave

loading of 17.5% were incorporated into the analyses.?®

Advertisement concept development and testing was based on the 13 Cancers campaign and a new
LiveLighter® campaign that is currently in development. The 13 Cancers campaign was developed in
Victoria and is the most recently aired LiveLighter® campaign in WA. Comparison of Victorian and
WA costs for the same cost components showed no systematic differences between the two. Given
that the Victorian costs are likely similar to WA costs and because the 13 Cancers campaign
represents the most contemporary cost data available we included the costs from the 13 Cancers

campaign for certain pre-campaign and production components.

2.2.2. Production component

Campaign advertisement production costs, including creative agency fees, were ascertained from
media agency invoices provided by Cancer Council WA which related to the development of the
initial campaign for four LiveLighter® campaign phases (phase 1, 2, 4 and 7). Production costs
consisted of the development costs associated with a new campaign phase and the refreshing of the

broadcast materials to re-run the campaign across one or two additional waves.

Website hosting and support costs were informed by the most recent phase of the LiveLighter®
campaign. Although we have included this cost in the ‘Production component’ this cost accrued over
an annual cycle and was fixed regardless of the number of waves the Livelighter® campaign aired

over one year.
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2.2.3. Campaign broadcast component

The main cost items for the broadcast component included media placement across various
channels including: (i) TV, (ii) radio, (iii) cinema, (iv) digital platforms including social media, (v) other
online platforms (vi) outdoors advertising such as shopping centres, bus shelters and billboards, and
(vii) press, including magazines. Costs of each media element were extracted from the indicative
costing documents provided by the media agencies for the 22 Livelighter® campaign waves. All

broadcast costs were based on WA costing data.

Over the years, LiveLighter® campaigns have mostly varied between airing two and three TV waves
in a 12 month period, with the majority of phases having aired three waves for the year (see Table
1). Therefore in the base case analysis we assumed costing for a new campaign phase with two
additional waves of the same campaign re-run within a year. The impact of the number of campaign

waves in a year was tested in the sensitivity analyses (see Table 6).

The economic evaluation assumed that the Livelighter® campaign was in a steady state, meaning
that it was fully developed and running at its full effectiveness potential. Although the evaluation of
the campaign is important to demonstrate the ongoing effectiveness of Livelighter®, it is not
relevant in the economic evaluation of a steady state intervention and therefore the post-campaign

evaluation costs were excluded from the economic evaluation.

2.3.  The ACE-Obesity Policy model

We used the ACE-Obesity Policy model to estimate the long term health and healthcare cost impacts
of changes in BMI resulting from the LiveLighter® campaign. The ACE-Obesity Policy model has been
used to estimate the cost-effectiveness of various obesity prevention programs and policies for the
Australian context.®?’3° The methods have been described previously and the key features are

summarized below.3%3?
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2.3.1. Model structure

The ACE-Obesity Policy model is a Markov model that simulates the impact of changes in BMI on
long term health and associated healthcare cost outcomes (Figure 3). The ACE-Obesity Policy model

was modified to reflect the likely decision-context of the WA Government (see

Table 5 for details of model modifications and updates). The modified model simulates the 2017 WA

)*” and the incidence, prevalence,

population aged 18 years and older (stratified by 5-year age bands
morbidity and mortality of nine obesity-related diseases (ischaemic heart disease, hypertensive
heart disease, ischaemic stroke, diabetes, and hip and knee osteoarthritis), including several cancers
(kidney, colorectal, endometrial, and breast) over their lifetime (or 100 years). Each of the diseases
were modelled using four health states (healthy, diseased, deceased due to the disease, and
deceased due to other causes). The disease health states were weighted by disability weights from
the Global Burden of Disease Study.3? The time spent in each health state was aggregated over the
modelled time horizon to estimate Health Adjusted Life Years (HALYs). The HALY is a generic
measure of health and quantifies both the quantity and the quality of life impacts of an intervention.
Elevated BMI is a risk factor for developing obesity-related diseases; if the distribution of population
BM is positively impacted by the Livelighter® campaign, the incidence, prevalence, morbidity and
mortality associated with these diseases would also be reduced as would the associated healthcare
costs. The epidemiological changes to the population exposed to the intervention were compared to
a comparator population that was identical in all ways except it was unexposed to the intervention
and therefore did not benefit from the change in discretionary food intake or BMI profile (no
intervention comparator). Although the change in weight resulting from LiveLighter® was only

assumed to be maintained for one year, the change in epidemiology of the included diseases results

in benefits in future years of the model.
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Disease costs in the model were derived from the AIHW Disease Costs and Impacts Studies 2000-

2001.23 This is the latest data available for the cost per case of each disease included in the model.

These costs were inflated to 2017 values using the AIHW Health Price Index.?

Table 5: Key parameters and data sources used in the cost-effectiveness analysis

ACE-Obesity Policy model modifications

Data sources

2017 WA population, stratified by 5 years age band, | Microdata: National Health Survey, 2017-18,
including population height and weight profile Australian Bureau of Statistics 7
WA population baseline sugary drink consumption | Microdata: National Health Survey, 2017-18,

level

Australian Bureau of Statistics 7

WA population baseline sweet food consumption level

Microdata: Australian Health Survey, National Health
Survey, 2011-12 3¢

Disease costs in the model inflated to 2017 values

AIHW Disease Costs and Impacts Studies year 2000-
2001.33 Inflated using AIHW Health Price Index.?

Notes: ACE: Assessing Cost-Effectiveness; AIHW: Australian Institute of Health and Welfare; WA: Western

Australia
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Figure 3: ACE-Obesity Policy model

LiveLighterE‘ modelli i m m

Disease process

Incidence l ) Prevalence ’ ) | Mortality ‘

Diseases included

1.Type 2 diahetes

tensive heart dis

Incremental Livelighter® costs— Incremental cost-offsets .
e ICER = e

Incremental HALY s

Note: ACE: Assessing Cost-Effectiveness; BMI: body mass index; HALYs: health-adjusted life years; HRQoL:
health-related quality of life; ICER: incremental cost-effectiveness ratio; PIF: potential impact fraction. This
figure is adapted from Assessing Cost-effectiveness of Obesity Prevention Policies in Australia by
Ananthapavan J. et al 2018, Deakin University.3!

2.3.2. Model outputs
The key outputs from the model include HALYs gained as a result of the intervention and future
healthcare cost-savings (cost-offsets). The healthcare cost-savings were combined with the
intervention costs to calculate the net costs of the intervention and were divided by the incremental
HALYs gained to calculate the incremental cost-effectiveness ratio (ICER). The willingness to pay
threshold for a HALY gained by Australian governments is not explicit, however an intervention with
an ICER below AS$50,000 per HALY gained is generally considered cost-effective.® All outputs were

discounted using a 7% discount factor®® and reported in 2017 values.
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2.3.3. Base case analysis

In the base case scenario, the cost-effectiveness of one year of an average Livelighter® campaign
was assessed. The average Livelighter® campaign was defined as a newly developed phase of the
campaign aired over three waves in one year, with each campaign wave running for an average of
7.5 weeks. The modelled population was the WA population aged 25-49 years (the population
surveyed for the effectiveness evaluation of the Sugary Drinks 2013 and Junk Food 2016 campaigns
(see section 0)). The effectiveness of the campaign in terms of reduced consumption of sugary drinks
and sweet foods was assumed to be maintained for the duration of the campaign (7.5 weeks for
each campaign, approximately 23 weeks in total over the one year). The weight change was
assumed to last for one year and the epidemiological impact of the change in the BMI for one year
was tracked over the lifetime of the modelled population (or 100 years). All model inputs and

assumptions used in the base case analysis are reported in Table 6.

2.3.4. Uncertainty and scenario analyses

Parameter uncertainty analyses were undertaken using Monte Carlo simulations using the Excel add-
in software, Ersatz version 1.35. Using Monte Carlo simulation, input values were drawn from
defined probability distributions.?” This provides decision makers with an indication of the range of
plausible results and therefore a greater degree of confidence in the results. Two thousand
iterations of the model were run and all model outputs have been reported with 95% uncertainty
intervals (Uls). Input values and relevant distributions for the ACE-Obesity Policy model have been
described in other publications.3>3! Input parameters and the relevant distributions for the

LiveLighter® analyses are reported in Appendix 2 and Table 4.

A range of univariate and multivariate sensitivity analyses were conducted to test the impact of the
key assumptions and plausible scenarios on the cost-effectiveness results. Table 6 outlines the

scenarios assessed.
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Table 6: Summary of inputs for the base case and sensitivity analyses

Base case Sensitivity analysis 1 Sensitivity analysis 2 | Sensitivity analysis 3

Modelled WA population

25-49 years 18-100 years* 25-49 years

Number of waves per year

3 waves 2 waves | 3 waves

Duration of each wave (week)

7.5 weeks

Pre-campaign costs

Phase 7 and new Livelighter® campaign

Production costs

Average production costs for Phase 1, 2, 4 and 7

Broadcast costs Average cost of 22 waves (x3) | Average cost of 22 waves (x2) | Average cost of 22 waves (x3)
Campaign duration 1year

Duration ?f re'duced 3.1 15.4 931
consumption in a year (week)

Effect on sugary drink and
sweet food consumption

Meta-analysis of combined effect of Sugary drinks 2013 and Junk Food 2016 campaigns

Maintenance of effect 1year
Time horizon Lifetime | 10 years
Discount rate 7%

Notes: “Effectiveness was adjusted to reflect the baseline consumption differences between other age groups and the surveyed population (Appendix 3); WA: Western

Australia.
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2.3.5. Presentation of results

The 2,000 iterations of the model were plotted on a cost-effectiveness plane, which is a visual
representation of the range of ICER values. The cost-effectiveness plane is represented by four
quadrants (see Figure 4). Runs of the model which appear in the north-east quadrant represent ICER
values where the intervention generates incremental health gains at additional cost compared to the
comparator. Iterations that fall below the A$50,000 cost-effectiveness threshold line, represent runs
of the model where the intervention is assessed as being cost-effective or good value for money.
Runs of the model in the north-east quadrant and above the threshold line are considered not cost-
effective. The south-east quadrant represents runs of the model where the LiveLighter® campaign is
predicted to produce additional health gains at a lower cost compared to no intervention — the
intervention is said to be dominant. The north-west or south-west quadrants represent runs of the

model where it is predicted that the intervention would result in poorer health outcomes.

Figure 4: Cost-effectiveness plane

More costs
Not cost-effective
= :: 0 Cost-effectiveness threshold
S 0® (AS50,000 per HALY gained)
~
>
<
2
wv
o
(&)
‘E Less effect More effect
)
£
[
=)
[&]
£
Less costs

Incremental Health adjusted life years (HALYS)

Notes: AS: Australian dollar; HALYs: health adjusted life years; NE: north-east; NW: north-west; SE: south-east;
SW: south-west.
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3. Results

3.1. Effectiveness of the Livelighter® campaign

The statistically significant changes in serves of sugary drinks and sweet foods consumed as a result

of the Sugary Drinks 2013 and Junk Food 2016 campaigns (as reported in the pre campaign and post

campaign surveys) are shown in Table 7. The results from the fixed-effect meta-analysis showed that

on average, respondents reduced the frequency of sugary drinks consumption by 0.78 serves per

week (95% Cl: 0.57 to 1.00) and sweet food consumption by 0.28 serves per week (95% Cl: 0.07 to

0.48) (see

Figure 5 and

Figure 6: Meta-analysis of change in sweet food consumption (serves per week) from the Sugary

Drinks 2013 and Junk Food 2016 campaigns).

Table 7: Change in consumption of serves per week of discretionary food as a result of the

LiveLighter® campaigns

Change in number of serves/week post campaign

Food categories Sample size compared to pre campaign (95% Cl)
Sugary Drinks 2013
Sugary drinks 821 -0.602 (-0.907 to -0.297 )
Fast food 813 0.058 (-0.041 to 0.157)
Sweet food 630 -0.254 (-0.605 to 0.097)
Junk Food 2016
Sugary drinks 736 -0.960 (-1.263 to -0.658)
Fast food 735 -0.102 (-0.220 to 0.016)
Sweet food 736 -0.287 (-0.543 to -0.030)
Salty food 736 -0.125 (-0.294 to 0.044)

Notes: Cl: confidence interval
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Figure 5: Meta-analysis of change in sugary drink consumption (serves per week) from the Sugary
Drinks 2013 and Junk Food 2016 campaigns

Mean Diff Weight
Study with 95% ClI (%)
Sugary Drinks 2013 _._ -0.60 ( -0.91, -0.30) 49.55
Junk Food 2016 —.— -0.96 ( -1.26, -0.66) 50.45
Overall /| -0.78 ( -1.00, -0.57)
Testof 6=0:z=-7.16, p =0.00
—1|.5 —Il -.|5 (I)

Fixed-effects inverse-variance model

Notes: Cl: confidence intervals; Diff: difference

Figure 6: Meta-analysis of change in sweet food consumption (serves per week) from the Sugary
Drinks 2013 and Junk Food 2016 campaigns

Mean Diff Weight
Study with 95% Cl (%)
Sugary Drinks 2013 B -0.25( -0.60, 0.10) 34.80
Junk Food 2016 [ -0.29( -0.54, -0.03) 65.20
Overall e -0.28 ( -0.48, -0.07)

Testof 6=0:z=-2.61,p=0.01
-6 -4 -2 0 2

Fixed-effects inverse-variance model

Notes: Cl: confidence intervals; Diff: difference

In the base case analysis, changes in energy intake resulted in a reduction in the weight profile of the

target population by 0.58 kilograms (kg) (95% Ul: 0.31 to 0.92) (Table 8).

Table 8: LiveLighter® impact on population weight

Mean population weight reduced, kg (95% Ul)
Base case 0.58 (0.31t0 0.92)
SA1: Population 18+ 0.59 (0.32 to 0.95)
SA2: LiveLighter® aired over 2 waves 0.39 (0.20 t0 0.62)
SA3: 10 year time horizon 0.58 (0.31 to 0.93)
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3.2. Livelighter® campaign costs

The LiveLighter® campaign was estimated to cost AS2.5M (95% Ul: AS2.3M to A$2.7M) over one
year (to broadcast a newly developed Livelighter® campaign aired over three waves in one year)
(Table 9). Approximately 70% of the campaign costs accrued during the campaign broadcast
component. The major cost drivers in this component was TV broadcast costs followed by online
marketing costs. Cancer Council WA staff time costs accounted for approximately 14% of the total
annual campaign costs; 80% of these costs were incurred in the pre-campaign and production

components of the campaign.
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Table 9: Campaign cost details

Pre-campaign and production component

costs, ASM (95% Ul)

Campaign broadcast component

costs, ASM (95% Ul)

Total campaign
costs per year,

Total costs Personnel costs | Total costs Personnel costs | ASM (95% Ul)

Base case 0.73 1.73 2.46
(0.62; 0.87) (1.57; 1.90) (2.26; 2.67)

. 0.73 1.73 2.46
SA1: Population 18+ (0.62; 0.87) 0.28 (1.57; 1.90) 0.07 (2.27; 2.67)

L . 0.73 (0.27;0.29) 1.18 (0.06; 0.07) 1.91

. ®

SA2: LiveLighter® aired over 2 waves (0.62; 0.87) (1.07; 1.28) (1.76; 2.08)

0.73 1.73 2.46

A3: 1 ti hori

SA3: 10 year time horizon (0.62; 0.87) (1.58; 1.90) (2.27; 2.67)

Notes: AS: Australian dollars in 2017 values; M: million; SA: Sensitivity analysis; Ul: Uncertainty interval
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3.3. Cost-effectiveness results

In the base case analysis, the one year intervention was estimated to result in approximately 204
HALYs gained (95%Ul: 104 to 334) and 61 years of life (LYs) saved (95%Ul: 32 to 95) over the lifetime
of the WA population aged 25-49 years (Table 10). The healthcare cost-savings were estimated to be
approximately AS3.2M (95%Ul: AS1.7M to AS5.0M) over the lifetime of the modelled population.
The base case scenario ICER was dominant (95% Ul: dominant to 7,703), meaning that the
intervention was predicted to be both health promoting and cost-saving. The cost-effectiveness
plane shows that 76% of the model iterations were in the south-east quadrant, representing runs of
the model where the campaign resulted in additional health benefits at lower costs. The cost-
effectiveness plane shows that the ICER estimates spread from the north-east to the south-east
guadrants with 100% of the iterations being below the A$50,000 per HALY gained willingness to pay
threshold (Figure 7). The health benefits of a one year Livelighter® campaign for the base case
population was predicted to be greatest for type 2 diabetes mellitus (preventing approximately 66

new cases) followed by osteoarthritis (preventing approximately 65 new cases).

The results of the sensitivity analyses are shown in Table 10. The cost-effectiveness results were
most favourable in sensitivity analysis 1 when it was assumed that the LiveLighter® campaign had an
impact on sugary drinks and sweet food consumption in the whole adult population (aged 18 years
and above), with 100% of the model iterations being dominant. The variability in the total HALYs
saved and healthcare cost-savings in this scenario is shown with wider spread of the ICER ‘cloud’ on
the cost-effectiveness plane. In sensitivity analysis 2 when it was assumed the campaign ran for two
waves a year, the intervention was approximately 22% cheaper to implement however resulted in a
33% reduction in health benefits, resulting in less favourable cost-effectiveness results compared to
the base case analysis. However, 100% of the model iterations remained cost-effective. Sensitivity
analysis 3 showed that the intervention remained highly cost-effective over the medium term (10
years), with a mean ICER of A$13,362 which is well below the willingness to pay threshold of

AS50,000 per HALY gained.
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Table 10: Summary table of cost-effectiveness results

Total intervention Total Total net Total HALYs Total LYs saved ICERs, mean, Probability Probability of
costs ASM (95%UI) | healthcare cost, | costs, ASM gained (95%UI) AS/HALY gained of cost-
ASM (95%UI)* (95%U1)* (95%Ul) (95%Ul) dominanceee | effectiveness”
Base case 2.46 -3.17 -0.71 204.15 60.97 Dominant 76.1% 100%
(2.26; 2.67) (-5.03; -1.66) (-2.55; 0.82) (103.54; 334.33) | (32.42; 95.05) (Dominant; 7,703)
SA1: Population 18+ 2.46 -6.53 -4.06 470.02 263.09 Dominant 100% 100%
(2.27; 2.67) (-10.51;-3.38) | (-8.07;-0.91) | (239.02; 763.89) | (133.07; 432.35) | (Dominant; Dominant)
SA2: LiveLighter® aired over 2 | 1.91 -2.13 -0.21 137.02 40.81 Dominant 59.6% 100%
waves (1.76; 2.08) (-3.46; -1.11) (-1.56; 0.84) (70.66; 227.45) | (20.91; 65.20) (Dominant; 11,869)
$A3: 10 year time horizon 2.46 -1.33 1.13 84.83 7.45 13,362 0.3% 99.6%
(2.27; 2.67) (-2.11;-0.71) (0.33; 1.79) (43.33;140.33) | (4.01; 11.91) (2,441; 40,671)

Notes: AS: Australian dollar; HALY: health-adjusted life year; ICER: incremental cost-effectiveness ratio; LY: life year; Ul: Uncertainty interval
* Negative costs represent cost-savings
> Dominant interventions are both cost-saving and health promoting

#The willingness-to-pay threshold for this analysis is A$50,000 per HALY
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Figure 7: Base case cost-effectiveness plane
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Figure 8: Sensitivity analyses cost-effectiveness plane
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4. Discussion

4.1. Summary of key findings

This study evaluated the cost-effectiveness of an average Livelighter® mass media campaign

implemented over one year. The key findings were that:

e The most rigorous evidence of effectiveness of LivelLighter® campaigns have used a cohort
design for campaign evaluation, where participants were surveyed pre campaign and
followed up post campaign. The two waves of the campaign that were evaluated using a
cohort design (the first wave of Sugary Drinks 2013 and Junk Food 2016 campaigns) were
used in this analysis. A meta-analysis of these studies found statistically significant self-
reported reductions in the consumption of sugary drinks and sweet foods post campaign.

e The overall impact of the reduced consumption of sugary drinks and sweet foods was
assumed to be maintained only for the duration of the campaign, resulting in weight loss for
the modelled population which was assumed to be maintained over one year. This may be a
conservative assumption as mass media campaigns can establish new social norms and
therefore can have longer lasting impacts on behaviour change.®

e Although the LiveLighter® campaign has been ongoing since 2012, this analysis only
evaluated the cost-effectiveness of one year of the campaign. This is because the data on
effectiveness is limited to change in behaviour immediately after a wave of the campaign.

e The cost of the intervention was aggregated over three campaign components (pre-
campaign, production and campaign broadcast). The largest costs accrued during the
campaign broadcast component. The annual cost of the Livelighter® program which
included broadcasting a newly developed LiveLighter® campaign over three waves was
estimated to be approximately AS2.5M. However over the lifetime of the modelled
population, it was estimated that there would be healthcare cost-savings of approximately

AS$3.2M, meaning that the intervention was predicted to be cost-saving over the long term.
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e Inthe base case analysis, an average one year Livelighter® campaign was estimated to result
in approximately 204 HALYs gained over the lifetime of the WA population aged 25-49 years.
Given that the intervention is both cost-saving and health promoting, the intervention was
assessed as being dominant.

e The uncertainty analyses showed that the intervention had a 100% probability of being cost-
effective (ICER under AS50,000 per HALY gained) and over 76% probability of being
dominant (cost-saving and health promoting).

e Various plausible scenarios were tested in the sensitivity analyses. When the population
impacted by the intervention was expanded to the WA adult population aged 18 years and
over, the intervention was more favourable. When the Livelighter® campaign was assumed
to be aired for a shorter duration (two rather than three waves), the reduction in benefits
outweighed the lower costs and therefore resulted in slightly less favourable results
compared to the base case, however the results remained dominant. The intervention was
also assessed as being cost-effective over the medium term (10 year time horizon), but was

not dominant over the shorter time horizon.

A recent systematic review of the effectiveness and cost-effectiveness of mass media campaigns*
found that there was limited evidence of the cost-effectiveness of mass media campaigns targeting
dietary behaviours. However, a recent Australian priority-setting study® found that mass media
campaigns related to sugary drinks consumption was dominant (cost-saving and health promoting).
Eleven of the 16 obesity prevention interventions evaluated as part of this priority-setting study
were assessed as being dominant — showing that prevention interventions that effectively change
behaviour and result in reductions in BMI have great potential to prevent disease and related
healthcare costs. The current study now adds to this evidence base in demonstrating that mass

media campaigns can be cost-effective.
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4.2. Study strengths and limitations

In this study we used a widely published and validated economic model and the best available
evidence to assess the cost-effectiveness of the LiveLighter® mass media campaign in WA. A number
of assumptions were required, however these were generally conservative and therefore the cost-
effectiveness results are likely to be conservative. 22 For example, the assumptions related to the
population impacted by the intervention, serve size of discretionary foods and the duration of
intervention effect were all conservative and therefore likely to underestimate the effectiveness of
the intervention. Key strengths of this evaluation included: model adaptations and updates to
ensure the modelled results were relevant to the WA population; detailed costing of the LiveLighter®
campaign components; and extensive uncertainty and scenario analyses to inform decision makers

of the range of potential results.

A limitation of this study involved the precision of the measure of intervention effectiveness which
was a result of various factors. Firstly, the nature of mass media campaigns makes it challenging to
conduct studies using highly controlled research designs. The LiveLighter® campaign is well
evaluated using cross-sectional and cohort studies. This economic evaluation used the combined
results of two cohort studies which included pre- and post-campaign surveys. If future campaigns
are also evaluated with a cohort design, additional evidence can be included in the meta-analysis to
improve the evidence base around the effectiveness of the overall LiveLighter® program. Secondly,
measures of self-reported behaviour change are subject to recall and self-report bias. Thirdly,
several conservative assumptions were required to translate the change in the frequency of
consumption of sugary drinks and sweet foods into a change in energy intake. The accuracy of the
estimate of the impact of the LiveLighter® campaign on behaviour change and the resultant change
in energy intake could be improved if the campaign surveys better captured the quantity of
discretionary food consumed, rather than only the frequency of consumption. Finally, there are
several limitations related to the ACE-Obesity Policy model which doesn’t include the most

contemporary data on Australian healthcare costs and disease relative risks.? In addition, the ACE-

40



Obesity Policy model included nine diseases associated with obesity, however recent estimates show
that overweight and obesity are linked to at least 22 diseases.*® This means that the benefits of

obesity prevention initiatives such as LiveLighter® are likely underestimated using this model.

4.3.  Implications for policy and practice

The policy implication of this evaluation is that mass media campaigns, such as Livelighter® are
effective in changing diet related behaviour and have the potential to be highly cost-effective
strategies for obesity prevention, providing a strong rationale for ongoing investment in this
campaign. Mass media campaigns such as LiveLighter® should be included as part of a suite of
prevention initiatives to address the large health and economic burden of obesity. This analysis
showed that sustained campaigns (broadcast over additional waves) are more cost-effective. This
finding is based on the assumption that behaviour change only occurs during the period of campaign
broadcast, however, further research to assess the validity of this assumption is required. This
finding is supported by a recent systematic review that found that mass media campaigns that run

for longer and are more intensive are more likely to be more effective.®

5. Conclusion

This study provides evidence of the value for money of public health mass media campaigns aimed
at improving dietary behaviours to maintain a healthy weight. Based on conservative estimates, the
LiveLighter® mass media campaign was found to be both health promoting and cost-saving and
therefore represents good value for money as a key obesity prevention initiative in Western

Australia.
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7. Appendices

Appendix 1: Survey questions used to assess the effectiveness of the Sugary Drinks
2013 and the Junk Food 2016 campaigns

Item Question Answer option
D1 Thinking back over the past 7 days, how many serves Serves per day
of fruit did you usually eat each day? A serve of fruitis | 0. None
equal to one medium piece, two small pieces of fruit 97. Less than one a day
or one cup of diced fruit. 98. (Don’t know/Can’t say) (Don’t read out)
(Single response). 99. (Refused) (Don’t read out)
D2 Thinking back over the past 7 days, how many serves Serves per day
of vegetables did you usually eat each day? A serve of | 0. None
vegetables is equal to half a cup of cooked vegetables | 97. Less than once a day
or 1 cup of salad. 98. (Don’t know/Can’t say) (Don’t read out)
(Single response). 99. (Refused) (Don’t read out)
D3a During the past 7 days, on how many days did you Days in the past 7 drank soft drink
drink a can, bottle or glass of a sugar-sweetened (0 Skip to D3c)
beverage such as soft drinks, energy drinks, fruit drink, | 98. (Don’t know/Can’t say) (Don’t read out)
sports drinks and cordial)? (Skip to D3c)
[INTERVIEWER NOTE: Fruit drink does not include 99. (Refused) (Don’t read out) (Skip to D3c)
100% fruit juice.]
D3b On days that you did drink sugar-sweetened 1. Once a day
*(IFD3a=1-7) beverages, how many times per day did you usually 2. Twice a day
drink them? 3. 3 times per day
(Read out, single response). 4. 4 or more time per day
98. (Don’t know/Can’t say) (Don’t read out)
99. (Refused) (Don’t read out)
D3c In the past month, did you drink more or less sugar- 1. Alot less
sweetened beverages than usual? 2. A little less
PROMPT: Was that a lot less/more or a little 3. About the same
less/more? 4. A little more
5. Allot more
98. (Don’t know/Can’t say) (Don’t read out)
99. (Refused) (Don’t read out)
D4a During the past 7 days, on how many days did you Days in the past 7 drank diet soft drink
drink a can, bottle or glass of a diet drink such as diet (0 Skip to D4c)
soft drinks, diet energy drinks or diet cordial)? 98. (Don’t know/Can’t say) (Don’t read out)
(Skip to D4c)
99. (Refused) (Don’t read out) (Skip to D4c)
D4b On the days that you did drink diet drinks, how many 1. Once a day
*(IF D4a =1-7) times per day did you usually drink them? 2. Twice a day
(Read out, single response). 3. 3 times per day
4. 4 or more time per day
98. (Don’t know/Can’t say) (Don’t read out)
99. (Refused) (Don’t read out)
D4c In the past month, did you drink more or less diet 1. Alot less
drinks than usual? 2. Alittle less
PROMPT: Was that a lot less/more or a little 3. About the same
less/more? 4. A little more
5. Alot more
98. (Don’t know/Can’t say) (Don’t read out)
99. (Refused) (Don’t read out)
D4d How much water do you usually drink each day? This 1.1 don’t drink water
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can be plain tap water, mineral water or bottled
water. (1 cup = 250ml, 1 average bottle = 2 cups, 1
litre bottle = 4 cups).

2. Less than one cup a day

3. About 1 cup a day

4. About 2 cups a day

5.About 3 cups a day

6. About 4 cups a day

7. About 5 cups or more a day

98. (Don’t know/Can’t say) (Don’t read out)
99. (Refused) (Don’t read out)

D4e In the past month, did you drink more or less water 1. Alot less
than usual? 2. Alittle less
PROMPT: Was that a lot less/more or a little 3. About the same
less/more? 4. A little more
5. A lot more
98. (Don’t know/Can’t say) (Don’t read out)
99. (Refused) (Don’t read out)
D5a During the past 7 days, on how many days did you eat | Days in the past 7 ate takeaway
take-away or ‘fast foods’ (such as fish and chips, (0 days Skip to D6a)
hamburgers, fried chicken, pizza, sausage rolls, meat 98. (Don’t know/Can’t say) (Don’t read out)
pies)? (Skip to D6a)
99. (Refused) (Don’t read out) (Skip to D6a)
D5b On days that you did eat take-away or ‘fast food’, how | 1. Once a day
*(IF D5a = 1-7) many times per day did you usually eat it? 2. Twice a day
(Read out) 3. 3 times per day
4. 4 or more times per day
98. (Don’t know/Can’t say) (Don’t read out)
99. (Refused) (Don’t read out)
D6a During the past 7 days, on how many days did you eat | Days in the past 7 ate sweet foods
sweet foods (such as cakes, biscuits, lollies and (0 Skip to D10)
chocolates)? 98. (Don’t know/Can’t say) (Don’t read out)
(Skip to D10)
99. (Refused) (Don’t read out) (Skip to D10)
D6b On days that you did eat sweet foods, how many 1. Once a day
*(IF D6a=1-7) times per day did you usually eat it? 2. Twice a day

(Read out)

3. 3 times per day

4. 4 or more times per day

98. (Don’t know/Can’t say) (Don’t read out)
99. (Refused) (Don’t read out)

Notes: when not specified, the survey question was applied to all participants; ml: millilitre.
Source: Cancer Council Victoria
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Appendix 2: Uncertainty analysis — model inputs and distributions

Serving size
change
post Sample
Inputs campaign size SE 95%Cl Distribution* Source
compared
to pre
campaign
Sweet food consumption
WA Cancer
Changes in swe'et food consumption 0.254 630 0.179 -0.605 to 0.097 Lognormal CounC|'I post-
from Sugary Drinks 2013 campaign
analysis
WA Cancer
Changes in sweet food consumption -0.287 736 0.131 -0.543 to -0.030 Lognormal CounC|.I post-
from Junk Food 2016 campaign
analysis
Changes in sweet 'food consumption -0.275 0.105 -0.482 to -0.069 Lognormal Fixed-effect '
from meta-analysis meta-analysis
Sugary drinks consumption
Changes in sugary drinks \é\gﬁr?:irgirst-
consumption from Sugary Drinks -0.602 821 0.155 -0.907 to -0.297 Lognormal .
5013 campa.|gn
analysis
WA Cancer
Changes in sugary drinks -0.960 736 | 0154 | -1.263t0-0.658 | Lognormal | coUncil POst:
consumption from Junk Food 2016 campaign
analysis
Changes in sugary drinks -0.783 0.109 | -0.997t0-0.568 | Lognormal | " xed-effect

consumption from meta-analysis

meta-analysis

Notes: Cl: Confidence interval; SE: Standard error; WA: Western Australia; * distribution defined by mean and standard errors
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Appendix 3: Impact of LiveLighter® campaign on WA population aged 18 years and

over

Table A3.1: LiveLighter® campaign impacts on drinks food consumption for the adult WA population

Reduced
consumption due

Reduced kJ per
week due to

Reduced
consumption due

Reduced kJ per
week due to

Age to Livelighter® in LiveLighter® in to LiveLighter® in | LiveLighter®in | Distribution*
males (cups per males females (cup per | females
week) week)
18-19 years 0.91 860.26 1.55 1466.54 Lognormal
20-24 years 1.42 1349.26 1.86 1759.94 Lognormal
25-34 years 0.82 781.46 0.66 621.12 Lognormal
35-44 years 0.92 873.21 0.97 920.11 Lognormal
45-54 years 0.60 572.50 0.72 685.93 Lognormal
55-64 years 0.44 421.85 0.24 227.46 Lognormal
65-74 years 0.51 480.81 0.93 880.84 Lognormal
75-100 years 0.33 308.34 0.66 626.26 Lognormal
Average in Livelighter® 0.78 0.78

survey population

Source: ABS 2017 7; * distribution defined by mean and standard errors from ABS mean sugary drinks consumption data

Table A3.2: LiveLighter® campaign impacts on sweet food consumption for the adult WA population

Reduced Reduced kJ Reduced Reduced kJ per
consumption due per week consumption due | week due to
Age to LiveLighter® in due to to LiveLighter® in | LiveLighter® in Distribution*

males (serve per LiveLighter® | females (serve females

week) in males per week)
18-19 years 0.24 142.87 0.37 226.69 Lognormal

20-24 years 0.29 175.65 0.31 185.56 Lognormal

25-34 years 0.29 173.60 0.23 136.95 Lognormal
35-44 years 0.25 153.96 0.27 164.65 Lognormal
45-54 years 0.28 171.48 0.33 197.45 Lognormal
55-64 years 0.26 159.23 0.31 189.83 Lognormal
65-74 years 0.31 185.20 0.26 159.15 Lognormal
75-100 years 0.41 246.19 0.33 202.03 Lognormal
Average in the 0.28 0.28
LiveLighter® survey
population

Source: ABS 2011 34; * distribution defined by mean and standard errors from ABS mean sweet food consumption data
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