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Abstract

Background Halting and reversing the upward trend in obesity requires sustained implementation of
comprehensive, evidence-based strategies at the population-level. The Livelighter® program targets adults using a
range of public education strategies, including mass media campaigns, to support healthy lifestyle changes to attain
or maintain a healthy weight and reduce the risk of chronic disease. LiveLighter® has been implemented in Western
Australia (WA) since 2012 and, to our knowledge, includes the longest running adult-targeted mass media campaign
for healthy weight and lifestyle promotion and education globally. This evaluation assessed the impact of LivelLighter®
on WA adults’knowledge, intentions and behaviours as they relate to healthy eating and body weight from 2012 to
2019.

Methods Livelighter® mass media campaigns, which are TV-led and aired statewide, depict genuine, graphic
imagery of visceral fat around internal organs to raise awareness about the link between excess body weight and
chronic diseases; demonstrate how unhealthy food and drink consumption can contribute to unhealthy weight gain;
and recommend healthy alternatives. Cross-sectional telephone surveys were conducted at baseline and following
each campaign phase with an independent, randomly selected sample of WA adults aged 25 to 49 years (=501 to
n=1504 per survey) to assess their knowledge of the link between excess body weight and chronic diseases, and
their intentions and behaviours related to healthy eating and weight. Multivariable logistic regression models were
undertaken to assess differences in responses between baseline and each post-campaign survey.

Results Compared to baseline, there were significant increases in the proportion of respondents reporting
knowledge of excess body weight as a risk factor for certain cancers and type 2 diabetes, intentions to eat more

fruit and vegetables and drink less sugar sweetened beverages (SSBs) in the next seven days, and the proportion of
respondents who reported meeting guidelines for daily vegetable intake. Reported consumption of SSBs significantly
decreased.
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Conclusions Livelighter® is associated with improvements in knowledge of the health risks associated with excess
body mass, increased vegetable intake and reduced SSB consumption in WA adults. These findings support the use
of sustained, well-designed healthy lifestyle promotion and education programs as part of a comprehensive obesity

prevention strategy.
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Background

Globally, obesity is a major public health concern [1-4].
Australia is among a number of high-income, developed
countries with a high prevalence of overweight and obe-
sity [5]. In the state of Western Australia (WA), the set-
ting for the present study, nearly three quarters (72%) of
the population of 2.7 million people aged 16 years and
over are living with either overweight or obesity, plac-
ing them at increased risk of serious non-communicable
diseases including type 2 diabetes, cardiovascular dis-
ease and thirteen types of cancer [6-8]. In 2015-16, 9%
($340 million AUD) of all inpatient hospitalisation costs
in WA were attributable to excess body mass [9]. If cur-
rent trends in overweight and obesity continue, hospital
costs in WA are predicted to increase by 80% by 2026 [9].

Halting and reversing the upward trend in obesity
prevalence requires sustained implementation of com-
prehensive, evidence-based strategies at the population-
level [1-4, 10-14]. The use of public health campaigns to
improve nutrition, increase physical activity and prevent
obesity is supported and recommended by peak public
health agencies, including the World Health Organiza-
tion (WHO) [15-17].

Mass media campaigns use mass-reach communica-
tion channels such as television and radio to access a
large population or population sub-groups, and have
been used to protect and promote public health in areas
such as tobacco control, road safety, mental health and
alcohol harm prevention for decades [18]. Mass media
campaigns are recognised as a critical component of a
comprehensive best-practice public education program
[15, 19]. In Australia, mass media campaigns to improve
nutrition, increase physical activity and prevent obesity
have been implemented at the state and national level
since 2008 [15, 20-27]. Mass media campaigns have
proven effective in increasing awareness and knowledge
of the benefits of healthy eating and physical activity,
and there is some evidence they increase intentions and
behaviours as they relate to the adoption of a healthy diet
and physical activity behaviours [19, 27].

Mass media campaigns influence behaviour change
through a number of different pathways, including
increasing awareness of negative health effects, identi-
fying obstacles to change, providing practical advice for
change,, and associating positive emotions with change
[19]. Theories of health behaviour predict that mass

media campaigns may initially influence knowledge, atti-
tudes, beliefs and intentions before impacting behaviour,
and that behaviour change can be a long-term process
[28-32]. Mass media campaigns targeting health behav-
iours can also promote discussion about health issues,
de-normalise harmful behaviours and encourage public
policy changes [19]. For these reasons, sustained deliv-
ery of public health mass media campaigns is imperative
to achieving and maintaining population-level changes
in knowledge, attitudes and intentions, and subsequent
health behaviours, which have potential to lead to reduc-
tions in population prevalence of overweight and obesity
[19].

In response to the increasing prevalence of overweight
and obesity, the WA Department of Health commis-
sioned the LiveLighter® healthy weight and lifestyle edu-
cation and promotion program in 2012. LiveLighter® is a
program that targets the adult population (aged 25 to 64
years) using a comprehensive range of public education
strategies and mass media campaigns. In recognition that
dietary and physical activity behaviours are not simply
individually driven, but are strongly shaped by broader
environmental, social, economic, and commercial fac-
tors, the LiveLighter® program is one component of
WA’s comprehensive obesity prevention strategy, which
includes working in partnership with other agencies and
sectors to influence the social determinants of health for
overweight and obesity prevention [33, 34].

The LiveLighter® campaign is informed by the Health
Belief Model, the Theory of Planned Behaviour, and rig-
orous formative research [29, 35, 36]. A range of strate-
gies are used to deliver campaign messages including:
depiction of genuine, graphic imagery of visceral fat
around the internal organs to raise awareness about the
link between excess body weight and chronic diseases
[for example, see Additional file 1]; demonstration of how
unhealthy food and drink consumption can contribute to
unhealthy weight gain and recommendations for healthy
alternatives [for example, see Additional file 2 and 3];
and promotion of small, achievable lifestyle changes to
attain or maintain a healthy weight and reduce the risk
of chronic disease [for example, see Additional file 4 and
5]. Materials from the LiveLighter® program have been
licensed for use in six Australian states and territories,
and in New York City. To our knowledge, the campaign
delivered as part of the LiveLighter® program is the
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longest running mass media campaign for healthy weight
and lifestyle promotion and education targeted to the
general adult population in the world [27].

LiveLighter® is evaluated using serial cross-sectional
telephone surveys, which have been conducted pre-
campaign (baseline) and following each campaign phase.
Each time a new campaign is developed and imple-
mented, impact evaluation is conducted using a con-
trolled cohort study. The findings from these controlled
cohort studies have been published [37-40].

The aim of this study is to evaluate the population-level
impacts of LiveLighter® on WA adults’ knowledge, inten-
tions and behaviours as they relate to healthy diet and
weight, between 2012 and 2019 using previously unpub-
lished data collected through the serial cross-sectional
telephone surveys. The study also reports on process
evaluation measures of campaign reach and frequency
[41-43].

Methods

Intervention

LiveLighter® uses multiple advertising platforms to
deliver healthy lifestyle messages to its target audi-
ence (adults aged 25 to 64 years). Television (including
regional and Indigenous channels) is the primary plat-
form used to deliver campaign messages, and is sup-
ported by messaging across other channels including
radio, newspapers, movie theatres, video streaming ser-
vices, online and social media, digital and outdoor media,
public transport, and event sponsorships (including
major sporting events). The program includes a range of
tools and resources accessible through a dedicated web-
site to support the target audience with adopting healthy
behaviour changes, as well as targeted advocacy and
research to enable changes in policy to support public
health [44].

Each successive LiveLighter® campaign has been care-
fully developed based on rigorous formative research,
including a review of best practice approaches to mass
media campaigns promoting healthy weight and lifestyles
(see Table 1) [37, 45]. A program of qualitative research
was undertaken comprising 12 group discussions with
participants from lower socioeconomic backgrounds,
and with each group comprising a mix of healthy weight,
overweight and obese participants based on self-clas-
sification. Two groups were conducted with Indigenous
Australians. The program’s overall development and
evaluation have been guided by principles of behaviour
change, an understanding of the multiple environmental
factors that influence the relevant behaviours, and analy-
ses of behaviours targeted by the campaign [32, 37, 46].
The campaign messaging and imagery centred on the
serious health consequences associated with overweight
and obesity and was designed to elicit strong emotional
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responses, health communication tactics which have
been identified as being among the most persuasive for
promoting a healthy lifestyle [47, 48].

The LiveLighter® program was launched in June 2012,
with Phase 1 ‘Toxic Fat 2012/13’ of the mass media cam-
paign. Phase 1 included three waves of the “Toxic Fat’
television advertisement, which shows graphic real life
footage of visceral fat around the organs of a person
with overweight and describes the link between vis-
ceral fat and chronic disease, as a way of communicating
increased urgency to change behaviour. Phase 2 ‘Sugary
Drinks 2013/14’ of the mass media campaign launched
in 2013 and included three waves of the ‘Sugary Drinks’
television advertisement, which reminds viewers of the
visceral ‘toxic fat’ imagery and focusses on the contribu-
tion of sugary drink consumption to the development of
‘toxic fat’ and an increased risk of disease. Phase 3 ‘“Toxic
Fat/Sugary Drinks 2014’ of the campaign combined the
‘Toxic Fat’ and ‘Sugary Drinks’ advertisements in three
waves of mass media.

Phase 4a ‘Junk Food 2016’ of the campaign comprised
three waves of the ‘Junk Food’ television advertisements
delivered in 2016. A further two waves of the ‘Junk Food’
advertisements were delivered in 2017 as part of Phase
4b ‘Junk Food 2017. The ‘Junk Food’ campaign com-
prised three advertisements ‘Fast Food Outlet, ‘Service
Station’ and ‘Vending Machine, which depict the same
‘toxic fat’ imagery and focus on the contribution of con-
sumption of junk food (including fast food, sweet foods,
salty snacks) to the development of ‘toxic fat’ and disease.
Phases 4a and 4b also included a new message about the
link between overweight and fatty liver disease. In 2018,
Phase 5 ‘Sugary Drinks 2018 of the campaign centred
again on the ‘Sugary Drinks’ television advertisement,
first run in 2013. In 2019, Phase 6 ‘Junk Food 2019’ of the
campaign ran the ‘Junk Food’ advertisements again.

Process evaluation

Advertisements that achieve higher reach and frequency
are more likely to be recalled by the target audience [41].
Reach and frequency are important determinants of a
campaign’s ability to have an impact on the intended
target audience [42, 43]. Advertising exposure data were
collected on reach, frequency and Target Audience Rat-
ing Points (TARPs). Reach is presented as the percentage
of the target audience exposed to each advertisement at
least once (1+reach) and at least three times (3+reach).
Frequency is presented as the average number of times a
target audience member is exposed to an advertisement.
TARPs are calculated as the product of ‘1+reach’ and
‘frequency, and these figures are cumulated over time
[37, 49]. For example, 200 TARPs per week may represent
100% of the target audience being exposed to the message
an average of two times or 50% reached four times [37].
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Impact evaluation

Evaluation design and sample

To evaluate the impacts of the LiveLighter® campaign,
a series of cross-sectional telephone surveys were con-
ducted with a representative sample of adults aged 25 to
49 years who resided in private households in metropoli-
tan and regional areas of WA. Table 1 provides an over-
view of the evaluation surveys relative to the timing of
each phase of LiveLighter®. Survey phases were timed to
coincide with the final two weeks of the campaign period
for consistency and recency to aid campaign recall. Data
collection was conducted by the Survey Research Cen-
tre at Edith Cowan University using Computer Assisted
Telephone Interviews (CATI).

From baseline (2012) through to Phase 5 ‘Sugary
Drinks 2018, a Random Digit Dialling (RDD) sample
frame of landline household phone numbers was used.
Data collected in Phase 6 (‘Junk Food 2019’) used a
blended sampling frame. The sample frame comprised a
50% sample of RDD landline household phone numbers,
and 50% database mobile phone numbers and landline
household phone numbers (85% mobile, 15% landline)
sample to address changing telephone use in Australia
[50]. Analysis of the samples indicated the demographic
profile of the blended sample was comparable to past
surveys [51]. Quotas were set at 35% for the 25 to 34 age
group, with soft quotas relating to gender (male 50%,
female 50%) and region (metropolitan 70%, regional 30%)
in order to ensure the samples were representative of the
WA population. Survey response rates ranged from 19 to
44% across the evaluations of each campaign phase.

Measures

Each post-campaign survey assessed respondents’ aware-
ness of the advertisements shown at each campaign
wave, knowledge of the link between excess body weight
and chronic diseases, and their intentions and behaviours
as they relate to healthy weight and diet.

Campaign awareness

To measure campaign awareness, both unprompted
recall and prompted recognition of the advertise-
ments shown at each campaign phase were assessed.
Unprompted recall was assessed by asking respondents
if they had seen advertising about being overweight,
and then if they answered yes, asking them to describe
the advertisement(s) they had seen. These descriptions
were then coded by at least two authors to determine
whether respondents were describing the LiveLighter®
advertisement(s) shown during each campaign phase.
Discrepancies in coding were discussed by the authors
until consensus was attained. Prompted recognition was
assessed by describing the video advertisement(s) to
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respondents and asking whether they had seen the ad(s)
on TV (including catch up TV) or online.

Knowledge, intentions and behaviours

Questionnaire wording, response options and binary
aggregation for analysis are given in Table 2 for outcomes
relating to knowledge, intentions and behaviours. The
survey instrument was pilot tested before administration.
Knowledge of the link between excess body weight and
chronic diseases was measured by assessing respondents’
perceived likelihood that being overweight is a risk fac-
tor for heart disease, type 2 diabetes or cancer. Perceived
likelihood was measured using a five-point Likert scale
from “Very likely;, ‘Slightly unlikely; ‘Neither unlikely nor
likely; ‘Slightly likely’ to “Very unlikely’

Intentions to change behaviour, including cutting down
on high calorie food, drinking less sugar-sweetened bev-
erages (SSBs), eating smaller serving sizes, and eating
more fruit and vegetables in the next seven days from the
time respondents were interviewed, were also assessed
using perceived likelihood.

For dietary behaviours, respondents were asked about
their frequency of consumption of fruit, vegetables, SSBs,
fast food and sweet foods over the past seven days using
questions based on Australian national nutrition surveys
[52, 53]. A description of a serving of fruit and a serv-
ing of vegetables, as defined by the Australian Dietary
Guidelines (ADG), was provided to respondents in the
telephone survey to aid understanding [54]. Proportions
were then calculated to determine the percentage of
respondents who were meeting ADG recommendations
for fruit intake (at least two serves per day) and vegeta-
ble intake (at least five serves per day for females and at
least six serves per day for males) [55], SSBs one or more
times per week, SSBs four or more times per week, fast
food one or more times per week, and sweet food three
or more times per week.

Sociodemographic characteristics

Data were collected on respondents’ sociodemographic
characteristics, including gender, age, parental status
(a parent or guardian to a child under 18), educational
attainment, and whether respondents indicated they
were of Aboriginal or Torres Strait Islander descent.
Respondents’ residential postcodes were used to deter-
mine geographical location (i.e, metropolitan or
regional). Postcode was also used to determine socio-
economic area according to the Index of Relative Socio-
Economic Disadvantage (IRSD) rankings for WA, which
identifies and ranks areas in terms of their relative socio-
economic disadvantage, with low IRSD indicating greater
disadvantage and high IRSD indicating least disadvantage
[56]. Respondents’ self-reported height and weight was
used to calculate their body mass index (BMI), which was
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Table 2 Outcome measures: questionnaire wording, response options and binary aggregation for analysis
Outcome Question Response options Binary

aggregation

Knowledge of the link between overweight and chronic disease®

Knowledge of link
between overweight and
heart disease
Knowledge of link
between overweight and
type 2 dabetes
Knowledge of link
between overweight and
cancer

How likely do you think being overweight is a risk factor for... heart
disease?

How likely do you think being overweight is a risk factor for... type
2 diabetes?

How likely do you think being overweight is a risk factor for...
cancer?

Prompted dietary intentions®

Likely to cut down
amount of high calorie
food in next 7 days

Likely to drink less sug-
ary drinks in next 7 days

Likely to eat smaller serv-
ing sizes in next 7 days

Likely to eat more fruit
and vegetables in next
7 days

Behaviour

Fruit consumption

Vegetable consumption

Sugar sweetened bever-
age (SSB) consumption

Fast food consumption

Sweet food consumption

Over the next 7 days, how likely or unlikely are you to... cut down
the amount of high calorie food you eat?

Over the next 7 days, how likely or unlikely are you to... drink less
sugary drinks?

Over the next 7 days, how likely or unlikely are you to... eat smaller
serving sizes?

Over the next 7 days, how likely or unlikely are you to... eat more

fruit and vegetables?

Thinking back over the past 7 days, how many serves of fruit did
you usually eat each day? A serve of fruit is equal to one medium
piece, two small pieces of fruit or one cup of diced fruit.

Thinking back over the past 7 days, how many serves of vegetables
did you usually eat each day? A serve of vegetables is equal to half a
cup of cooked vegetables or 1 cup of salad.

(a) During the past 7 days, on how many days did you drink a can,
bottle or glass of a sugar-sweetened drink such as soft drinks,
energy drinks, fruit drink, sports drinks and cordial? Do not include
diet drinks. (Interviewer note: fruit drink does not include 100% fruit
juice). IF 1 to 7: (b) On days that you did drink sugar-sweetened
drinks, how many times per day did you usually drink them?

(a) During the past 7 days, on how many days did you eat take-away
orfast foods' (such as fish and chips, hamburgers, fried chicken,
pizza, sausage rolls, meat pies)? IF 1 to 7: (b) On days that you did
eat take-away or ‘fast food;, how many times per day did you usually
eat it?

(a) During the past 7 days, on how many days did you eat sweet
foods (such as cakes, biscuits, lollies and chocolates)? IF 1 to 7: (b)
On days that you did eat sweet foods, how many times per day did
you usually eat it?

Very unlikely; Slightly unlikely;
Neither unlikely nor likely;
Slightly likely; Very likely; (Don't
know); (Refused).

Very unlikely; Slightly unlikely;
Neither unlikely nor likely;
Slightly likely; Very likely; (Don't
know); (Refused).

Serves per day; None; Less
than one a day; (Don't know);
(Refused).

Serves per day; None; Less
than one a day; (Don't know);
(Refused).

(a) Days in the past 7 drank SSB
(Range 0-7); (Don't know); (Re-
fused); (b) Once a day; twice a
day; 3 times per day; 4 or more
times per day; (Don't know);
(Refused).

(a) Days in the past 7 ate

fast food (Range 0-7); (Don't
know); (Refused); (b) Once a
day; twice a day; 3 times per
day; 4 or more times per day;
(Don't know); (Refused).

a) Days in the past 7 ate sweet
foods

(Range 0-7); (Don't know); (Re-
fused); b) Once a day; twice a
day; 3 times per day; 4 or more
times per day; (Don't know);
(Refused).

Very/Slightly
likely cf. all other

responses’.

Very/Slightly
likely cf. all other
responses’.

2 or more serves
a day cf. all other
responses’.

For females: 5 or
more serves a
day cf. all other
responses®.

For males: 6 or
more serves

day cf. all other
responses’®

1 or more times
in last week cf. all
others; 4 or more
times in last
week cf. all other

responses’.

1 ormore
times a week
cf. all other
responses’.

3 or more
times a week
cf. all other
responses’.

2 Presentation of questions in this set was randomised to avoid potential order effects. Single responses only were allowed

b Responses of ‘Don’t Know’ and ‘Refused’ were excluded
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classified into weight categories (<25 kg/m? for ‘not over-
weight or obese; and >25 kg/m? for ‘overweight or obese’)
according to internationally recognised cut-offs [57].
Respondents were also asked about how many hours they
would normally spend watching commercial TV on an
average weekday. A dichotomous variable was created to
indicate the proportion watching for two or more hours
per day, based on OzZTAM and Nielsen data showing the
average commercial TV viewing time per day for Austra-
lian adults [58].

Statistical analyses
Data were analysed using StataMP 16.0 [59] and weighted
by age, gender, location and educational attainment to
ensure the samples were representative of the WA pop-
ulation [56]. Surveys phases baseline (2012) through
to Phase 4b ‘Junk Food 2017" were weighted using 2011
Census data, while Phase 5 ‘Sugary Drinks 2018 and
Phase 6 ‘Junk Food 2019” were weighted using 2016 Cen-
sus data. Weighted proportions and unweighted samples
(N) are reported. A significance level of p<0.05 was
applied throughout. Chi-square tests for independence
were used to examine differences in demographic charac-
teristics across study phases. Since there were significant
differences by study phase in the proportion of respon-
dents across BMI category, socioeconomic area, paren-
tal status, having completed some tertiary education,
and reporting watching commercial television for two
or more hours per day, these variables were included as
covariates in subsequent multivariable logistic regression
models. Logistic regression models examining intentions
and behaviours relating to sugary drink consumption also
controlled for seasonality (i.e., based on survey period).
People are motivated to drink more in order to stay
hydrated and industry advertising expenditure for sugary
drinks has been shown to peak during warmer months
(i.e., Mar/Apr, Sep/Oct, Oct/Nov) compared to cooler
months (i.e., May/Jun, Jun/Jul, Jul/Aug) [60, 61].
Responses for all knowledge, intentions and behav-
iour outcomes were collapsed to form binary variables.
As the proportion of ‘Don’t know’ or ‘Refused’ responses
was very small for each variable (<1.0-1.1% for all except
knowledge of the link between overweight and cancer
which was 6.6% overall), it was not possible to analyse
whether there were changes in these responses over time
and so all analyses excluded responses of ‘Don’t know’ or
‘Refused’ Multivariable logistic regression models were
undertaken to assess differences in the dependent vari-
ables (i.e., knowledge, intentions and behaviours) by the
independent variable (i.e.,, campaign phase). Baseline
(pre-campaign) was used as the reference category to
assess any differences at subsequent study phases.

Page 8 of 15

Results

Table 3 presents survey sample characteristics by study
phases, from baseline (2012) to Phase 6 ‘Junk Food 2019’
Across study phases, the survey samples had comparable
profiles in terms of gender, age group, residential loca-
tion, and whether respondents indicated they were of
Aboriginal or Torres Strait Islander descent.

Process evaluation

The number of TARPs and other process evaluation mea-
sures such as frequency of TV advertisement exposure
(1+reach, 3+reach and average frequency) indicated
a high level of campaign reach across metropolitan and
regional areas of WA, with more than two thirds of the
target audience consistently being exposed to the adver-
tisements more than once (see Table 1).

Impact evaluation

Figure 1 shows the proportion of respondents who were
aware of the LiveLighter® advertisement(s) at each phase.
Total awareness was highest following the first campaign
focussed on SSB consumption (Phase 2 ‘Sugary Drinks
2013/14’: 75.5%) and next highest for the most recent SSB
and junk food campaigns (Phase 5 ‘Sugary Drinks 2018’
68.5%; Phase 6 ‘Junk Food 2019’: 71.2%). Awareness was
lowest at the first phase of LiveLighter® (Phase 1 ‘“Toxic
Fat 2012/13": 49.2%).

Table 4 presents the proportions for knowledge, inten-
tions and behaviours by campaign phase and the results
of the multivariable logistic regression analyses (Adjusted
Odds Ratios [AORs] and 95% Cls) comparing baseline to
each subsequent phase.

Knowledge of the link between excess body weight and
chronic disease

Following commencement of the LiveLighter® campaign,
there was a statistically significant increase in knowledge
of excess body weight as a risk factor for cancer from
baseline to Phase 1 ‘Toxic Fat 2012/13’ (40.9% cf. 52.0%).
This was maintained across all phases to Phase 6 ‘Junk
Food 2019’ (55.2%). Knowledge of the link between excess
body weight and heart disease also increased significantly
from baseline to Phase 1 ‘Toxic Fat 2012/13 (88.0% cf.
90.8%). However, this increase was not maintained across
subsequent phases. Knowledge of the link between excess
body weight and type 2 diabetes increased significantly
from baseline to Phase 1 ‘Toxic Fat 2012/13 (84.3% cf.
89.5%). This increase was sustained across almost all sub-
sequent phases to Phase 6 ‘Junk Food 2019:

Fruit and vegetable consumption intentions and
behaviour

There was a statistically significant increase in reported
intentions to eat more fruit and vegetables in the next
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Unprompted recall

Prompted recognition only

Fig. 1 Campaign awareness (unprompted recall + prompted recognition only) of the LiveLighter® advertisements, by study phase. Note. Not measured
at Baseline. The data reported here is total awareness (unprompted recall plus prompted recognition only) of the specific LiveLighter® ad(s) shown at each

phase.Base. All respondents (N=8,526)

seven days, between baseline and Phase 1 ‘Toxic Fat
2012/13" (57.3% cf. 62.6%). However, intentions then
reverted to baseline levels until Phase 4a ‘Junk Food 2016,
before significantly increasing again following the Phase
4b ‘Junk Food 2017’ campaign (61.7%) and Phase 6 ‘Junk
Food 2019’ campaign (67.6%).

Respondents meeting ADG recommendations for daily
vegetable intake increased significantly from baseline
(8.2%) to Phase 4b ‘Junk Food 2017’ (12.2%) and Phase
6 ‘Junk Food 2019’ (11.9%). Whereas, the reported con-
sumption of at least two serves of fruit per day, in line
with ADG recommendations, remained stable from
baseline to Phase 6 ‘Junk Food 2019’ (49.0% cf. 46.3%).

Discretionary food consumption intentions and behaviour
Those respondents intending to drink less sugary drinks
in the next seven days increased significantly from base-
line to Phase 1 ‘Toxic Fat 2012/13 (41.8% cf. 46.6%).
Intentions returned to baseline levels in subsequent
phases before significantly increasing following the Phase
6 ‘Junk Food 2019’ campaign (47.1%).

There was a considerable decrease in respondents
reporting consuming SSBs at least once per week fol-
lowing Phase 4a ‘Junk Food 2016’ compared to baseline
(60.2% cf. 46.0%). This decrease was maintained across
phases to Phase 6 ‘Junk Food 2019’ (41.3%).

Respondents reporting consuming SSBs at least
four times per week (classified as ‘heavy consumers’)
decreased significantly from baseline following the Phase
3 ‘Toxic Fat/Sugary Drinks 2014’ campaign (28.3% cf.
26.3%). This decrease was maintained across subsequent
campaign phases. Following Phase 5 ‘Sugary Drinks 2018’
and Phase 6 ‘Junk Food 2019, the proportion of respon-
dents classified as heavy consumers halved relative to
baseline (12.1% and 13.8%, respectively cf. 28.3%).

Intentions to reduce high calorie foods in the next
seven days remained steady from baseline to Phase 6
Junk Food 2019’ despite a significant increase follow-
ing Phase 1 “Toxic Fat 2012/13” (57.4%) and a significant
decline following Phase 5 ‘Sugary Drinks 2018’ (46.4%).

Intentions to eat smaller serving sizes in the next seven
days decreased significantly from baseline (47.8%) follow-
ing the Phase 4b ‘Junk Food 2017’ (42.9%) and Phase 5
‘Sugary Drinks 2018’ (38.6%) campaigns before returning
to baseline levels in subsequent phases.

The cross-sectional data indicated respondents con-
suming sweet foods three or more times per week
remained stable from baseline to Phase 6 ‘Junk Food
2019’ (49.9% cf. 47.6%).

Those who consumed fast food at least weekly
decreased significantly from baseline, following the Phase
4a ‘Junk Food 2016’ campaign (61.8% cf. 54.0%). Fast food
consumption returned to baseline levels in subsequent
campaign phases.

Discussion

Between 2012 and 2019, positive changes in self-reported
knowledge, intentions, and behaviours were observed
in surveys of the target population, in line with the aims
of the LiveLighter® program to raise awareness about
the link between excess body weight and chronic dis-
eases and promote healthy lifestyle changes to attain or
maintain a healthy weight and reduce the risk of chronic
disease.

A critical success factor with any mass media campaign
is audience reach. Research on the use of mass media
campaigns in tobacco control suggests that a minimum
of 100 weekly TARPs is needed to promote behaviour
change, with higher TARPs resulting in more favour-
able outcomes [39, 62], and behavioural impacts decay-
ing rapidly when campaigns are de-funded, suggesting
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Table 4 Knowledge, intentions and behaviour, by study phase

Baseline  Phase 1 Phase 2 Phase 3 Phase 4a Phase 4b Phase 5 Phase 6
Outcome 2012 Toxic Fat Sugary Drinks  Toxic Fat/ Junk Food JunkFood Sugary Junk
2012/13 2013/14 Sugary Drinks 2016 2017 Drinks 2018  Food
2014 2019
% % % % % % % %
(AOR; 95% (AOR;95%Cl) (AOR;95%Cl) (AOR;95% (AOR;95% (AOR;95% (AOR;
ql) ()] cl) Cl) 95% Cl)
Knowledge of the link between overweight and chronic disease
Knowledge of link between 880" 90.8* 90.6 879 89.7 86.7 859 90.5
overweight and heart (1.38; (14;096-2.06) (1.07;0.75-1.55) (1.32; (0.89; (0.82; (1.24;
disease 1.03-1.85) 0.84-2.08) 0.62-129) 0.57-1.20) 0.89-1.74)
Knowledge of link between ~ 84.3" 89.5% 91.7* 86.5 91.3% 89.5% 86.8 89.4*
overweight and type 2 (1.58; (2.24; (1.30;0.92-1.82) (2.30; (1.53; (1.23; (1.53;
diabetes 1.21-2.08) 1.54-3.28) 1.43-3.69) 1.05-2.22) 0.85-1.80) 1.11-2.11)
Knowledge of link between ~ 40.9" 52.0*% 65.9*% 54.5% 55.6* 49.0* 58.7* 55.2%
overweight and cancer (1.59; (2.83; (1.78; (1.84; (1.38; (2.12; (1.74;
1.32-1.92) 2.22-3.60) 1.40-2.25) 1.39-2.45) 1.07-1.77) 1.64-2.74) 1.39-2.17)
Prompted dietary intentions
Likely to cut down amount 520 57.4* 533 496 454 520 46.4*% 533
of high calorie food in next (1.24; (1.03,0.82-1.29) (0.87;0.69-1.10) (0.78; (0.99; (0.76; (1.05;
7 days 1.03-1.49) 0.59-1.03) 0.78-1.26)  0.59-0.97) 0.85-1.30)
Likely to drink less sugary 418" 46.6* 35.1 353 41.5 44.7 38.1 47.1*
drinks in next 7 days (1.25; (0.74,0.55-1.02) (0.76;0.56-1.03) (1.00; (11, (0.89; (1.30;
1.03-1.52) 0.76-1.33) 0.81-152)  0.69-1.15) 1.05-1.61)
Likely to eat smaller serving ~ 47.8" 508 47.2 444 46.0 42.9* 38.6* 46.4
sizes in next 7 days (1.13; (0.95;0.76-1.20) (0.83;0.66-1.05) (0.96; (0.80; (0.64; (0.92;
0.94-1.36) 0.73-1.28) 0.62-1.02) 0.50-0.83) 0.74-1.14)
Likely to eat more fruitand ~ 57.3" 62.6* 59.5 559 559 61.7* 60.3 67.6*
vegetables in next 7 days (1.32; (1.15;091-1.44) (0.99;0.79-1.25) (1.03; (1.30; (1.19; (1.75;
1.10-1.59) 0.78-1.36) 1.02-1.65) 093-1.53) 1.40-2.18)
Dietary behaviours
Met ADG recommendation ~ 49.0 51.0 516 49.2 494 533 489 463
for daily fruit consumption (1.07; (1.07;0.85-1.34)  (0.99;0.79-1.24) (1.00; (1.18; (0.93; (0.87;
(i.e, at least 2 serves) 0.89-1.28) 0.76-1.31) 0.93-1.50) 0.73-1.19) 0.70-1.07)
Met ADG recommenda- 82" 82 6.4 57 7.9 12.2* 109 11.9*%
tion for daily vegetable (1.08; (0.77;0.52-1.15)  (0.74;049-1.12) (1.02; (1.66; (1.37; (1.47;
consumption (i.e, at least 5 0.79-1.49) 0.63-1.66) 1.15-2.40) 0.93-2.02) 1.04-2.08)
serves for females, at least 6
serves for males)
Consumed sugar sweetened 60.2" 58.0 54.2 56.5 46.0* 51.0% 43.1* 41.3%
beverages 1 or more times (0.92; (0.81;0.59-1.09) (0.85;0.62-1.16) (0.58; (0.70; (0.50; (0.48;
per week 0.76-1.12) 0.44-0.77) 0.51-0.96) 0.39-0.65) 0.39-0.60)
Consumed sugar sweetened 283" 293 274 26.3* 19.2*% 16.0* 12.1* 13.8*%
beverages 4 or more times (0.94; (0.79;0.56-1.11) (0.67; (0.60; (0.38; (0.35; (0.43;
per week 0.75-1.17) 0.47-0.95) 0.42-0.84) 0.26-0.56) 0.25-0.50) 0.32-0.56)
Consumed fast food 1 or 61.8" 62.7 63.3 65.3 54.0* 61.1 61.8 65.8
more times per week (1.00; (1.04;0.83-1.32) (1.18;0.92-149) (0.75; (0.96; (1.03; (1.21;
0.83-1.21) 0.57-1.00) 0.75-1.23) 0.80-1.32) 0.96-1.51)
Consumed sweet foods 3 or  49.9 485 49.1 46.3 475 52.0 459 476
more times per week (0.91; (0.92;0.73-1.17) (0.85;0.67-1.07) (0.89; (1.02; (0.84; (0.87;
0.75-1.10) 0.67-1.17) 0.80-1.30) 0.65-1.07) 0.70-1.08)

AOR=Adjusted odds ratio; 95% Cl=95% confidence interval

*Significant difference compared to baseline (t) at p<0.05

sustained funding is needed to optimise campaign effects
[63, 64]. Despite the significant amount of unhealthy
food and drink marketing faced by consumers in their
day-to-day lives [65, 66] the LiveLighter® campaign had
a strong reach, with weekly TARPS of between 119 and

264 and advertisements reaching between 66 and 88% of
the target audience at least once [39, 62]. Strong reach is
reflected in the high levels of population awareness asso-
ciated with the various LiveLighter® campaigns (49-76%).
This is supported by an international study on consumer
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recall of government healthy eating campaigns in five
countries: Australia, Canada, Mexico, the United King-
dom and the United States, found that the LiveLighter®
campaign had the highest level of recall out of several
Australian campaigns and was among the top campaigns
for recall internationally [41]. This demonstrates the mass
media campaign’s ability to cut-through an increasingly
cluttered media environment [41]. Continuing to achieve
high reach in an ever more fragmented media market of
different channels and platforms requires the ongoing
attention of campaign planners and media buyers, as well
as evaluators to monitor campaign outcomes.

A central theme of many LiveLighter® campaigns is the
use of consistent messaging focussing on the health risks
associated with unhealthy dietary habits such as SSB and
junk food consumption, in particular the lesser known
link between these behaviours, overweight and cancer.
This is accompanied by graphic imagery of visceral fat
around the organs. This strategy may have contributed
to the improvements in knowledge of the link between
excess body weight and an increased risk of cancer, which
were maintained across all phases of the campaign, and
intentions and behaviours as they relate to reducing
intake of SSBs and fast food, observed in this study.

Previous population-based evaluations of successive
LiveLighter® campaigns and an experimental study test-
ing psychological responses to LiveLighter® advertise-
ments have tested for potential unintended consequences
of the campaign, in response to concerns that the cam-
paign could unintentionally stigmatise people with over-
weight or obesity. Findings indicate the campaign has not
had negative psychological or behavioural consequences,
such as increased endorsement of weight-based stereo-
types, internalised weight bias or maladaptive dietary
behaviours [37-39, 67].

In order to effectively promote healthy behaviour
change, LiveLighter® campaign messages have a strategic
focus on small, achievable lifestyle changes [19, 68]. One
example of this is reducing SSBs intake, as SSBs provide
no essential nutrients, healthier options are readily avail-
able, and avoiding SSBs may involve fewer barriers than
other dietary changes [38]. This evaluation found signifi-
cant increases in intentions to drink less sugary drinks,
which were substantiated by reported decreases in SSB
consumption, resulting in fewer people being classified
as moderate and heavy sugary drink consumers. The
greatest decreases were observed for heavy consumers
of sugary drinks (consumption of SSBs 4 or more times
per week). Clear messaging focussing on avoiding sugary
drinks as well as the graphic evidence illustrating their
potential health effects, may have contributed towards
these positive changes in SSB consumption [38].

Research has shown that programs applying a compre-
hensive approach have the greatest impact [27, 69]. The
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LiveLighter® program includes messaging on the broader
determinants of obesity and dietary habits, including
common situational enablers (for example, the availabil-
ity of healthy options for food and drink in shopping cen-
tre food courts) and barriers to healthy behaviour change
(for example, advertising and promotion of unhealthy
food and drink in supermarkets) to complement the
program’s behaviour change messages. Consistent with
evidence on best practice messaging in public health edu-
cation campaigns, LiveLighter® advertisements frequently
depict common scenarios where a person is presented
with an unhealthy option when undertaking usual daily
activities, with a call to action to avoid the unhealthy
option altogether or select a healthy alternative [19, 20,
69]. For example, the ‘Junk Food campaign shows how
the availability and promotion of unhealthy snacks and
drinks at the point of purchase at petrol stations, vend-
ing machines, and drive-through take-away outlets can
tempt customers into making unhealthy purchases.

In addition to TV-led campaigns, LiveLighter® mes-
sages are strategically placed in the community at loca-
tions where access to convenient, unhealthy food and
beverages is high, in order to intercept decision-making
and discourage unhealthy purchases. For example, the
Junk Food’ campaign placed messages to avoid drive-
throughs on billboards and bus stops near fast food out-
lets. The ‘Eat Brighter, LiveLighter” campaign, which
centred around increasing the amount and variety of
fruit and vegetables consumed, was delivered through
secondary (non-TV) media channels (billboards, digital
screens, public transport, social media, radio, magazines,
in shopping centres and at community festivals), in order
to target people at key points of purchase or when they
are thinking about meal preparation.

Strengths and limitations

A key strength of this evaluation is the collection of
cross-sectional data from prior to the launch of the pro-
gram in 2012 and after almost all mass media campaign
waves, enabling monitoring of impacts both pre- and
post-campaign, and between campaign phases. To our
knowledge, this evaluation provides the longest tempo-
ral coverage of an adult-targeted mass media campaign
for healthy weight and lifestyle promotion and education
in the world, and evidence of the longer term impacts on
knowledge, intentions and behaviours associated with a
sustained campaign of this type have not been reported
elsewhere.

Limitations of the evaluation include the low response
rates received for the cross-sectional surveys, which may
have negatively impacted the validity and reliability of the
results by contributing to non-response bias within the
sample. Self-reported measures of health behaviours and
body weight may be prone to social acceptability bias.
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Short questions to assess health behaviours are routinely
used in national surveys and the baseline results in this
study are consistent with Australian survey data [70].
While some studies assessing other campaigns have used
alternative data sources for evaluation, such as product
sales data, these were unavailable for evaluation in WA
(71, 72].

The use of a repeated cross-sectional study design is a
limitation of this study [38]. Cohort study designs that
use a non-program comparison location are generally
regarded as being more robust methodologies for evalu-
ating public health campaigns than cross-sectional and
uncontrolled designs. Several cohort studies have previ-
ously reported evidence for the effectiveness of the Live-
Lighter® program in other Australian jurisdictions [38,
40]. This includes studies demonstrating that the effects
associated with the LiveLighter® program observed in
states exposed to the program are not replicated in com-
parison states, adding further credence to the program as
a driver of these positive changes [38, 40]. However, while
the impact of the LiveLighter® program has been demon-
strated in a number of Australian states, this impact may
not generalise to other countries.

Isolating the extent to which a public health program
impacts community-level outcomes can be challeng-
ing [19, 20, 69] given that multiple environmental fac-
tors are capable of shaping behaviour, including shifts in
the social discourse about health particularly the social
media phenomenon of the ‘wellness movement, and
measuring these factors can be challenging. However, the
LiveLighter® campaign was the only government-funded
healthy weight and lifestyle education and promotion
program delivered in the state of WA during the study
period. The high levels of awareness of the campaign in
WA, along with this and other evaluations of the Live-
Lighter® campaign using non-exposed populations pro-
vide solid evidence for the campaign’s effectiveness.

Given the post-campaign positive changes in near-
term outcomes including knowledge, intentions, and
behaviours, there is a strong argument that the Live-
Lighter® program will contribute to long-term health
outcomes and likely economic benefits [37, 73]. In 2020,
an economic evaluation for an average LiveLighter® cam-
paign used a meta-analysis of dietary changes reported
in a cohort design evaluation study, to model changes
in energy intake and weight in the WA population aged
between 25 and 49 years over one year. The evaluation
estimated the impact of these changes in energy intake
and weight on incidence of obesity-related diseases and
associated health care cost-savings over the lifetime of
the modelled WA population. The evaluation found that
the LiveLighter® program in WA produced both cost-
savings and health benefits and was deemed to be highly
cost-effective [73].
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Conclusion

The LiveLighter® campaign is associated with improve-
ments in knowledge of the serious health consequences
associated with overweight and obesity and with
increased intentions and behaviours as they relate to fol-
lowing a healthy diet. These findings support the use of
sustained, well-designed public health education pro-
grams that include mass media campaigns to promote
healthy weight and lifestyles, as part of a comprehensive
range of policies and programs to improve population
dietary habits and reduce the burden from chronic dis-
ease. The evidence published to date provides a strong
rationale for ongoing investment in the continued imple-
mentation of the program [74].
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