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Abstract

Each year, malignant melanoma accounts for 57 000 deaths globally. If current rates continue, there will be an estimated 510 000 new cases
annually and 96 000 deaths by 2040. Melanoma and keratinocyte cancers (KCs) incur a large societal burden. Using a mathematical popu-
lation model, we performed an economic evaluation of the SunSmart program in the state of Western Australia (WA), a primary prevention
program to reduce the incidence of skin cancer, versus no program. A societal perspective was taken combining costs to the health system,
patients and lost productivity. The model combined data from pragmatic trial evidence of sun protection, epidemiological studies and national
cost reports. The main outcomes modelled were societal and government costs, skin cancer counts, melanoma deaths, life years and
quality-adjusted life years. Over the next 20 years, the model predicted that implementing the WA SunSmart program would prevent 13 728
KCs, 636 melanomas and 46 melanoma deaths per 100 000 population. Furthermore, 251 life years would be saved, 358 quality-adjusted life
years gained and AU$2.95 million in cost savings to society per 100 000 population would be achieved. Key drivers of the model were the
rate reduction of benign lesions from sunscreen use, the costs of purchasing sunscreen and the effectiveness of reducing KCs in sunscreen
users. The likelihood of WA SunSmart being cost-effective was 90.1%. For the WA Government, the estimated return on investment was
$8.70 gained for every $1 invested. Primary prevention of skin cancer is a cost-effective strategy for preventing skin cancers.
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Contribution to Health Promotion

e Solar ultraviolet radiation is the main cause of skin cancer, and skin cancer prevention is feasible and effective through sun pro-
tection behaviours.

e Skin cancer rates are growing around the world, and health and cost burdens are large and preventable.

e Qur economic model combines the latest evidence to support the economic and health benefits of a population-based primary
prevention intervention for skin cancer.

e The high positive return on investment supports the business case for government investment in a state-wide SunSmart health
promotion program for skin cancer prevention.

BACKGROUND are less deadly but occur in far greater numbers than melano-
mas, mostly in aging populations. As nations with aging pop-
ulations approach the peak ages for the development of skin
malignancies, case numbers will continue to rise even if inci-
dence rates plateau (Gordon and Rowell, 2015).

With increasing incidence of skin cancer, the healthcare
costs of treating and managing skin cancers are expected to
rise quickly (Gordon and Rowell, 2015; Urban et al., 2021;
Olsen et al., 2022). In 2020-21, the Australian health sector

Skin cancer is a growing public health issue among fair-skinned
populations around the world. Malignant melanoma is the
most serious skin cancer and led to 57 000 deaths globally in
2020 (http://gco.iarc.fr/today/home). This is projected to rise
to 96 000 deaths by 2040 with current rate increases of 3—4%
per year in many European countries (http://gco.iarc.fr/today/
home). Non-melanoma skin cancers [or basal and squamous
cell carcinomas, collectively called keratinocyte cancers (KCs)]
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spent AU$1.8 billion for skin cancer diagnosis and treatment,
with non-melanoma and melanoma skin cancers accounting
for AU$1.5 billion and AU$0.3 billion, respectively (Aus-
tralian Institute of Health and Welfare, 2022). The financial
burden of skin cancer is also borne by individuals through
loss of income, out-of-pocket payments and travel costs for
treatment, as well as by society generally through produc-
tivity losses. Rising healthcare costs are of major concern in
most high-income countries, and the challenge for healthcare
decision makers facing budgetary constraints is to implement
cost-effective interventions (Turner et al., 2021).

Skin cancers are predominantly caused by ultraviolet (UV)
radiation exposure, either naturally from the sun or artificially
through indoor tanning devices (Gordon and Rowell, 2015).
Preventative measures to decrease UV exposure offer an effec-
tive strategy to lower the risk of developing skin cancers (Mon-
tague et al., 2001; Greinnert et al., 2014). The main preventative
initiatives centre around informing the public about the need to
protect their skin in five ways including wearing clothing that
covers the skin, applying sunscreen, avoiding the use of indoor
tanning beds and rescheduling outdoor activities to avoid times
when UV radiation is strongest (Gordon et al., 2020a).

A systematic review published a decade ago revealed seven
full economic evaluations for primary prevention initiatives
(Gordon and Rowell, 2015). These various programs, includ-
ing SunSmart programs, were either cost-saving or cost-
effective to society. SunSmart programs are multi-component
sun safety interventions designed to prevent skin cancers and
their associated morbidity and mortality (Peraral, 2014).
Since Gordon and Rowell’s review (Gordon and Rowell,
2015), there have been advances in research methods, data
linkage processes, big data access and simulation modelling
that allow for more accurate and improved analyses. As dis-
ease burden, risk factors and expenditure patterns change over
time, it is important that economic analyses keep pace with
these changes. For example, since 2013, many countries have
adopted targeted therapies for advanced-stage melanoma,
with strikingly higher treatment costs than those reported in
earlier studies. Therefore, potentially the cost-benefit assess-
ment of prevention initiatives may be undervalued.

Attracting and sustaining government investment in health
promotion and preventive healthcare is challenging when
competing with other interventions for pressing health prob-
lems, for both preventive and curative medicine. Attracting
appropriate levels of investment in skin cancer prevention has
remained a priority for Cancer Council. It is also relatively
difficult to attract funding in skin cancer prevention versus
other major risk factors such as tobacco use and obesity pre-
vention. However, many health promotion interventions are
effective and many also reduce health inequities (Chelak and
Chakole, 2023). As national and global cancer plans prior-
itize health equity improvements for lower socio-economic
populations with less access to health services, preventing
skin cancer could be expected to benefit these communities
the greatest (Chelak and Chakole, 2023). Preventing skin can-
cer requires appropriate and ongoing investment and support
of governments and interest groups to promote and ensure
sun protection messages, knowledge and interventions reach
all communities and their benefits do not wane over time
(Gordon et al., 2022a). It is proposed that the ideal invest-
ment in preventive health should reflect 5% of the cost of
healthcare expenditure (Australian Government Department
of Health, 2021). The purpose of this study was to conduct
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an economic evaluation of the SunSmart program in Western
Australia (WA), a primary prevention program to reduce the
incidence of skin cancer, versus the alternative of no state-
wide primary prevention initiative, and provide economic
evidence to inform decision-making and budget allocations.

METHODS

Study overview

A Markov cohort model was developed to assess the cost-
effectiveness of the WA SunSmart program compared to the
alternative of no program. The study population were Western
Australians aged between 20 and 75 years, mean age 47 and
modelled over 20 years. A societal cost perspective was taken
combining costs to the health system, patients and lost produc-
tivity from premature melanoma deaths. The model combined
high-quality data estimates from trial evidence of sun protec-
tion (van der Pols et al., 2006b; Green et al., 2012), epidemio-
logical studies (Gershenwald et al., 2017; Pandeya et al., 2017),
systematic reviews (Tran et al., 2018) and national cost reports
(Independent Hospital Pricing Authority, 2020). The main out-
comes modelled were societal and government costs, skin can-
cer counts, melanoma deaths, life years and quality-adjusted
life years (QALYs). We also performed a benefit-cost analysis
from the WA Government’s perspective to obtain the return
on investment. This economic evaluation is compliant with the
Consolidated Health Economic Evaluation Reporting Stan-
dards (Husereau et al., 2022) (Supplementary Data). Ethical
approval was not required as the analysis involved available
secondary data sources.

Comparative strategies

In each Australian state and territory, SunSmart programs
are operated by the respective Cancer Councils using com-
mon principles. The WA SunSmart program includes (i) pub-
lic education campaigns to improve awareness, knowledge
and attitudes towards UV exposure and promote behaviour
modification; (ii) promotion of shaded areas in public places;
and (iii) policy-based initiatives such as in schools and early
years settings and advocating a ban on commercial indoor
tanning (Montague et al., 2001; Peraral, 2014). The compar-
ator was a no-intervention strategy or counterfactual scenario
in which the general population in WA was not exposed to
the SunSmart program. WA is the largest state of Australia
geographically (and about the size of Western Europe) and
has a population of 2.9 million residents with mainly English,
Australian, Irish, Scottish and Italian ancestries. Aboriginal
and Torres Strait Islanders account for 3.1% of the WA popu-
lation (Australian Bureau of Statistics [ABS], 2023b).

The program logic model for the two strategies (primary
prevention program versus no program) and health outcomes
has been presented elsewhere (Gordon et al., 2020a). In brief,
through its activities, the SunSmart program promotes a greater
awareness of sun protective behaviour, leading to greater adop-
tion of protective behaviour and more regular sunscreen use, a
reduction in the incidence of skin lesions, KCs and melanomas,
proportionately fewer thicker and thin melanomas compared
to the absence of the program, and long-term improvements in
survival and quality of life (Gordon et al., 2020a).

Markov model structure

A decision-analytic model with Markov chains was created in
TreeAge Pro 2023 R2 (TreeAge Software Inc., Williamstown,
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MA, USA) (Supplementary Figure S1). The model modified a
published model similarly assessing skin cancer primary pre-
vention (Gordon et al., 2020a). Face validity of that model
was assessed by senior doctors working in skin cancer med-
icine, and review of clinical practice guidelines and publica-
tions (Gordon et al.,2020a). The model had annual cycles and
ran for 20 years, with duration altered in sensitivity analyses.

The model starts with the decision branches of WA Sun-
Smart implemented versus no WA SunSmart. In each strategy,
the cohort cycles within the following possible health states: (i)
lesion-free, (ii) benign skin lesions, (iii) KCs, (iv) melanoma (sep-
arated into in situ; stage I and Il melanoma, stage IIl and IV mela-
noma), (v) post-melanoma diagnosis (separately for in situ; stage
I and II melanoma, stage III and IV melanoma), (vi) melanoma
deaths and (vii) other deaths. Melanomas were categorized into
three broad groups to enable an efficient model structure but
allowing for different survival and cost values appropriate for
disease stage. The mixed-age cohort could move between health
states according to different probabilities of developing skin
lesions or skin cancers, or they could remain in the same state
(e.g. lesion-free). The model included the occurrence of people
having multiple benign lesions and/or skin cancers over time
and risk increased with age (following epidemiological trends).
In any annual cycle, people could die from melanoma or other
causes at any time. Deaths from KCs were not included because
at a population level, these are very rare and well below rates
of background mortality from common chronic diseases. Tran-
sitioning between thin and thicker melanoma health states also
did not occur as it was assumed patients would be treated with
curative excision following diagnosis within 1 year (one cycle).
Table 1 summarizes all model input values.

Effectiveness of WA SunSmart

For the SunSmart strategy, effectiveness was based on avail-
able data from the community-based Nambour Skin Cancer
Prevention Trial (7 = 1621) that evaluated daily application of
Sun Protection Factor (SPF) 15+ sunscreen to face, arms and
hands versus discretionary use of sunscreen (Pandeya et al.,
2005; Green et al., 2011). Although encouraging regular sun-
screen use is only one component of the SunSmart program,
the evidence of sunscreen use behaviour in preventing skin
cancer is robust and other sun protection behaviours occur
concurrently with sunscreen use (https://ncci.canceraustralia.
gov.au/prevention/sun-exposure/sunburn-and-sun-protec-
tion). In the trial, evidence on skin cancer outcomes was col-
lected using dermatological examinations for the first 5 years
and then through record linkage to histopathology reports of
skin lesions for 15 years (van der Pols et al., 2006b; Green
et al., 2011). The trial population were aged 20-75 at base-
line and 47 years was the mean age. The trial demonstrated
reduced incidence of invasive and in situ melanomas (Green
et al., 2011) and squamous cell carcinomas (van der Pols
et al., 2006b) at 5 years. Incidence of basal cell carcinomas
was also reduced but not statistically significant while rates of
actinic keratoses (benign skin lesions) declined also. Twelve
years after the trial ended, routine sunscreen use was sus-
tained in people randomized to the regular application group
(van der Pols et al., 2006a).

Model inputs and sources

Probabilities in the model were derived from WA popula-
tion data where available (e.g. background mortality rates,

population size, melanoma incidence) or from Australian popu-
lation data (e.g. stage distribution of melanoma, the proportion
of in situ to invasive melanoma, KC incidence) (Table 1). All
rates were converted to annual probabilities using mathemat-
ical formulae. We obtained epidemiological data by age group
where available because the risks of developing skin cancer
increase with age. Health utilities are similar to quality-of-life
scores. These were applied to each health state in the model
(e.g. when a person develops a KC or melanoma), to adjust sur-
vival time by quality of life and generate QALYs. Health util-
ities were poorer for more advanced stages of melanoma and
were obtained from a recent meta-analysis (Tran et al., 2018).
Quality-of-life effects also occur for patients with KCs where
people face multiple cancers, anxiety, disfiguration, pain, infec-
tion and other symptoms (Gaulin et al., 2015; Gordon et al.,
2023). A utility score of 0.91 was assigned to patients with no
skin lesions or skin cancers and utility reductions of 0.01 and
0.03 for the first and each additional KC diagnosed and treated
(Gordon et al., 2023).

The study took a societal cost perspective and included pre-
vious years’ WA SunSmart per capita program costs, healthcare
costs for diagnosis, treatment and follow-up, patient out-of-
pocket expenses for sunscreen and medical treatments, and
productivity losses to society for each premature melanoma
death. Costs are presented from the government’s perspective
also, excluding patient costs. Per capita costs to implement
the WA SunSmart program ($0.44) were applied in each year
of the model and sourced from financial records of Cancer
Council WA, including related expenditure by WA Depart-
ment of Health and Healthway (a government-funded health
promotion agency in WA: https:/www.healthway.wa.gov.
au/our-organisation/vision-goals-and-purpose/). Costs were
included for public education campaigns, skin cancer pre-
vention and early detection resources, initiatives targeting
settings, sponsorship programs, administrative expenses and
miscellaneous costs involved in program implementation. All
resources were valued in 2023 Australian dollars and inflated
where applicable using the Health Price Index (ABS, 2023a).
Specific details on model input calculations and sources are
provided in the Supplementary Data.

Analyses

Mean costs, skin cancer counts and other outcomes for the two
strategies (WA SunSmart versus no program) were calculated
with 5000 Monte Carlo simulations and the differences across
strategies were compared. Outcomes were presented per per-
son, per 100 000 persons and per WA population for adults.
The WA adult population is 2.167 million (ABS, 2023Db).
Future costs and QALYs were discounted at 3% per year to
provide present values (Sanders ez al., 2016). In addition, using
the modelled outputs, we performed a benefit-cost analysis to
assess the return on investment for the WA Government in
funding SunSmart. Here, the cost of the WA SunSmart pro-
gram for the current state population was subtracted from the
expected cost savings resulting from avoided healthcare and
productivity losses over 20 years (Supplementary Data).

To address uncertainty in the model inputs, distributions
were assigned around the mean values. Beta distributions
were applied for probabilities and gamma distributions for
costs (Supplementary Data). Mean costs and 95% uncertainty
intervals (95% Uls) were estimated using Monte Carlo simu-
lation. To assess the key drivers of mean outcomes, one-way
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sensitivity analyses on each variable addressed how potential
uncertainty of input values would vary the main findings. High
and low values for each variable included published 95% con-
fidence intervals or using 10% margins of error. Assessing vari-
ation in model inputs simultaneously, probabilistic sensitivity
analyses were performed and presented in an incremental cost-
effectiveness scatterplot. A threshold of AU$50 000 per QALY
gained was used as a benchmark for cost-effective healthcare in
Australia (Harris et al., 2008). Internal coherence checks were
conducted and all inputs checked with two modellers.

RESULTS

Societal perspective

Over the next 20 years, implementing the WA SunSmart pro-
gram, at current levels, could prevent 13 728 KCs, 636 mel-
anomas and 46 melanoma deaths per 100 000 population.
Furthermore, 251 life years would be saved, 358 QALY gained
and $2.95 million in societal cost savings achieved per 100 000
population (Table 2). Extrapolating to the wider adult WA
population indicates over 297 504 KCs and 13 774 melano-
mas could be avoided, saving the WA economy $63.9 million.

Government perspective

From a government cost perspective (both Federal and State
governments), total costs of a strategy of implementing WA
SunSmart for 20 years were estimated at $184.0 million per
100 000 persons for the WA SunSmart program compared
with $214.3 million without the program; corresponding
melanoma counts were 691 and 1327, respectively. At the
WA population level, total 20-year cost savings of $655.4
million were predicted for governments from avoided
healthcare costs and productivity losses (or mean annual
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cost savings of $33 million). Cost savings to the WA econ-
omy was far lower ($63.9 million) due to the substantial
financial contributions from citizens for sunscreen and out-
of-pocket healthcare expenses for skin cancers and other
lesions.

WA Government investment

Using a return on investment approach, the 20-year cost of
SunSmart for the WA Government was $19.1 million (at 44
cents per capita) compared with government benefits worth
$166.1 million over the same period. The estimated return on
investment was $8.70 for every $1 invested.

Sensitivity analysis

One-way sensitivity analyses indicated that the most import-
ant model inputs were the rate reduction of benign lesions
from sunscreen use (0.66-0.86), the costs of purchasing sun-
screen in regular users (range $24.55-$30.00 per year) under
the WA SunSmart strategy, the effectiveness of reducing KCs
in sunscreen users (relative risk 0.45-0.94), age, and diagnosis
and treatment costs of benign lesions ($160-$195 per lesion)
(Figure 1). These variables changed the ‘base-case’ incremen-
tal cost per QALY ratio for WA SunSmart versus no program
between —$40 000 and -$2500, but SunSmart was superior
(cost-saving and higher benefits) to no intervention in all sen-
sitivity analyses. Probabilistic sensitivity analysis indicated
the likelihood of WA SunSmart producing cost savings and
higher QALYs (win win) was 59.8% (Supplementary Data).
Applying a willingness-to-pay threshold of AU$50 000 per
QALY, the probability of WA SunSmart being cost-effective
or dominant over no program was 90.1%.

Table 2: Projected cohort outcomes of WA SunSmart program compared with no program over 20 years

Outcomes Mean per person Mean per 100 000 Benefits (WA SunSmart versus
persons no SunSmart)
WA SunSmart  No SunSmart WA SunSmart No SunSmart  Per 100 000 population  Per WA population
n n n n Avoided skin cancers (1)
KCs 0.3218 0.4589 32179 45907 13728 297 504
In situ melanomas 0.0043 0.0083 429 823 394 8544
Stage I and II melanomas 0.0024 0.0046 240 461 221 4790
Stage Il and IV melanomas ~ 0.0002 0.0004 22 42 20 440
All melanomas 0.0069 0.0133 691 1327 636 13 774
Melanoma deaths avoided (7)
Melanoma deaths 0.0007 0.0012 69 115 46 998
Life years saved (1)
Life years 19.174 19.172 1917 440 1917 189 251 5449
Cost savings ($)
Costs—societal $2260 $2289 $226.0 million $228.9 million $2.95 million  $63.9 million
Costs—government $1840 $2143 $184.0 million $214.3 million $30.4 million $655.4 million
QALYs gained (#)
QALYs 13.443 13.439 1344 332 1343 973 358 7765
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Fig. 1: Tornado diagram of one-way sensitivity analysis comparing the WA SunSmart program with no program.

DISCUSSION

Our findings show that investment in a multi-component
sun safety program, that encourages sun protection prac-
tices, substantially reduces skin cancers and their associated
health system and broader societal costs. Primary preven-
tion of skin cancer is a highly cost-effective investment in
preventing melanoma death despite the rapid advances in
immunotherapies lengthening survival prospects of people
with advanced-stage disease. Taking into account the latest
evidence from epidemiological studies on incidence, mor-
tality, quality of life impacts and the potential effectiveness
of sun protection, it is evident that primary prevention has
favourable and strong outcomes for the health system and
wider economy.

A key assumption in our analysis was that the effec-
tiveness of WA SunSmart was similar to the findings of
the Nambour randomized controlled trial for reductions
in new skin cancers. The Nambour trial was a pragmatic
community-based trial with little exclusion criteria and ran
for 4.5 years with close monitoring of participants (Green
et al., 1999). Participants in the intervention arm (only)
were given sunscreen but this discontinued in the 15-year
follow-up period afterwards where people purchased sun-
screen themselves (van der Pols et al., 2006a). The sun-
screen product disseminated to participants was also SPF
15+, far lower than what is standard nowadays of SPF 50+.
The parallels with SunSmart WA are that extensive activi-
ties were undertaken to avoid sunburn, encourage people to
wear sunscreen and protect their skin from sun damage and
provide the health education for self-managing optimal sun
protection behaviours. The effectiveness of long-term sun-
screen use was observed many years after the intervention
when habit-forming was established and outside the formal
trial conditions (van der Pols et al., 2006a). The additional
sun protection behaviours, such as wearing hats, protective
clothing and sunglasses, are also shown to correlate reason-
ably well with sunscreen use despite the Nambour trial’s
focus on sunscreen behaviours (https://ncci.canceraustralia.
gov.au/prevention/sun-exposure/sunburn-and-sun-protec-
tion). Notwithstanding these points, we acknowledge our

findings heavily rely on behaviour changes reported in trial
evidence which may be different to WA SunSmart. This
uncertainty was addressed through our probabilistic sen-
sitivity analyses covering a broad range of values for the
effectiveness variable (including very little difference in
effects across strategies).

Previous studies of prevention and early detection of skin
cancer, such as the SunSmart program in Australia, have
demonstrated strong economic credentials (Gordon et al.,
2022a). Two Australian studies (Doran et al., 2015; Shih
et al., 2017) have shown that SunSmart and a public educa-
tion campaign aimed at preventing skin cancer had positive
returns of investment of between $3 and $4 for every $1
invested, respectively. This analysis demonstrates the return
on investment could be substantially higher now at $8.70,
and likely due to significantly higher healthcare costs of
treating and diagnosing skin cancers compared with earlier
studies. Recent work also supports the cost-effectiveness of
primary prevention interventions in reducing development
of skin cancers (Gordon et al., 2022a). However, none were
performed in the WA setting and transferring findings of eco-
nomic evaluations across jurisdictions may be difficult, given
differences in local conditions, populations and implemen-
tation strategies (Garcia-Mochon et al., 2021). Government
funding of the WA SunSmart has varied over time and has
been influenced by budgetary pressures and political will. At
times, the level of funding has been viewed as inadequate to
undertake all key activities of the intended SunSmart pro-
gram. It is therefore possible that had WA SunSmart received
sufficient or greater investment, better health outcomes could
have been realized.

The cost of sunscreen for individuals was a key driver of
the model. Sunscreen purchasing and use are encouraged
by SunSmart but the financial costs are borne by individ-
uals. The sunscreen market in Australia has expanded in
retail value and volume over time; however, consumption
is still inadequate given Australia’s high ambient UV expo-
sure (Gordon et al., 2022a). In most states, including WA,
the average UV Index ranges from high to extreme through-
out most of the year (Elliott et al., 2023). Calls are made
for governments to reduce the prices of approved sunscreen
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products and other protective equipment, or make sunscreen
freely available in outdoor settings like beach entrances, to
increase general uptake of sun protection behaviours (Gor-
don et al., 2022a). This may be increasingly important since
annual sunburn rates continue to be high in Australia; 55%
of respondents aged 18 years and over reported being sun-
burnt at least once during the summer (Cancer Council West-
ern Australia, 2022).

Over the last decade, there have been economic evalua-
tions on primary prevention of skin cancer both within Aus-
tralia (Doran et al., 2016; Shih et al., 2017; Gordon et al.,
2020a; Gordon et al., 2020b; Law et al., 2023) and in the
USA (Guy et al., 2017; Eskander et al., 2021), England (Eden
et al., 2022), Denmark (Kester et al., 2020), Canada (Mofidi
et al., 2021) and Belgium (Pil et al., 2016). However, most of
these are directed at assessing regulations to restrict the use
of indoor tanning devices, with or without education cam-
paigns warning about the dangers of sunbeds, while fewer
have covered health promotion of sun protection behaviours.
One economic study also assessed genetic testing and provi-
sion of genomic risk information to persons to improve their
sun protection behaviours, but this departs from a whole
population approach (Law et al., 2023). For public health
campaign evaluations, findings showed that in Belgium every
€1 invested returned €3.60 (Pil et al., 2016), and in Denmark
every €1 invested returned €2.18 (Keoster et al., 2020). In a US
study targeting construction workers and involving provision
of shade structures and personal protective equipment, every
US$1 invested returned $0.49 and $0.335, respectively (Mofidi
etal.,2021).

This study is limited due to several factors. Health promo-
tion programs are difficult to evaluate as they can have mul-
tiple and long-term outcomes perhaps only tenuously linked
to the program. This requires a program logic model that
reasonably attributes observational data to outcomes. WA
data were not easily available for some data inputs and there-
fore required the use of other Australian sources. We were
not able to perform health equity analyses breaking down
the data by socio-economic outcomes as data inputs pre-
cluded this. Potentially, the benefits will be even greater than
reported here if health promotion efforts can lift sun protec-
tion uptake in socially and economically disadvantaged popu-
lations (i.e. through tailored intervention), who have different
challenges in engaging in health promotion activities (Coupe
et al., 2018). Against these limitations, we have constructed a
comprehensive model, used the latest data, employed a soci-
etal perspective and had strong effectiveness evidence from
long-term follow-up of a pragmatic randomized controlled
trial. Furthermore, our model more accurately reflects very
high treatment costs for advanced-stage melanomas which
previous studies do not. Further interventional and economic
research would be valuable in evaluating organizational poli-
cies or financial incentives to promote sun protection and pol-
icies to lower costs in sun-protection markets (e.g. sunscreen,
sun shade materials) to improve access and uptake.

CONCLUSIONS

Compared with no program, investment in a WA SunSmart
program is expected to prevent 13 728 KCs, 636 melanomas
and 46 melanoma deaths per 100 000 population. The return
on investment to the WA Government is $8.70 for every $1
invested in WA SunSmart.

L. G. Collins et al.
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