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he authors of the Global Burden of

Disease study found that 36% of the

health burden in Australiain 2016
was attributable to modifiable risk factors.!
Many of these risk factors are lifestyle-
related, such as tobacco smoking, alcohol
consumption, an unhealthy diet, physical
inactivity and obesity.? Crosland et al.,in a
recent systematic review, identified multiple
studies that quantified the health burden of
lifestyle-related risk factors.? In addition to
the substantial health burden, preventable
diseases also have a significant economic
impact. The cost of identifying, diagnosing,
managing and providing ongoing
surveillance of disease caused by modifiable
risk factors is incurred by all aspects of the
healthcare system. Preventable disease is
also associated with costs to government
outside the healthcare sector, such as the
criminal justice system for alcohol-related
violence and accidents, and reduced taxation
receipts to governments due to reduced
productivity. Businesses, individuals and the
broader economy suffer when people are
unable to work temporarily, due to short-term
iliness, or permanently, because of premature
retirement or mortality. These economic costs
are important considerations for decision-
makers when policy priorities are set, and
resources are allocated to improve society’s
welfare.

The purpose of this review was to establish
the current state of the evidence on the

Abstract

Objective: The aim of this literature review was to establish the economic burden of
preventable disease in Australia in terms of attributable health care costs, other costs to
government and reduced productivity.

Methods: A systematic review was conducted to establish the economic cost of preventable
disease in Australia and ascertain the methods used to derive these estimates. Nine databases
and the grey literature were searched, limited to the past 10 years, and the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analysis) guidelines were followed to
identify, screen and report on eligible studies.

Results: Eighteen studies were included. There were at least three studies examining the
attributable costs and economic impact for each risk factor. The greatest costs were related

to the productivity impacts of preventable risk factors. Estimates of the annual productivity
loss that could be attributed to individual risk factors were between $840 million and $14.9
billion for obesity; up to $10.5 billion due to tobacco; between $1.1 billion and $6.8 billion for
excess alcohol consumption; up to $15.6 billion due to physical inactivity and $561 million for
individual dietary risk factors. Productivity impacts were included in 15 studies and the human
capital approach was the method most often employed (14 studies) to calculate this.

Conclusions: Substantial economic burden is caused by lifestyle-related risk factors.

Implications for public health: The significant economic burden associated with preventable
disease provides an economic rationale for action to reduce the prevalence of lifestyle-related
risk factors. New analysis of the economic burden of multiple risk factors concurrently is
needed.

Key words: burden of disease, health economics, lifestyle-related risk factors,

non-communicable disease, prevention
economic impact of preventable disease in A variety of methods are available to analysts
Australia, identify gaps in that evidence and when estimating the economic impact
summarise the methods that have been used. of preventable disease and these choices
The aim was to answer the question: What influence the results of the analysis. Key
is the economic cost of preventable disease in design aspects of an economic analysis that
Australia and what methods are used to make affect these estimates are study perspective,

these estimates? reference year, country/currency, discount
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rate, apportionment of costs to a risk factor,
timeframe and distinguishing between
attributable and avoidable burden.’*>
Descriptions of each of these aspects have
been provided in the Supplementary File.

Methods

A review protocol was developed by the
project team to guide the systematic review
process, which included definitions for the
population, outcomes, study types of interest,
databases to be searched and the inclusion
and exclusion criteria. The PRISMA (Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses) statement guidelines were
followed to identify, screen and report results
of the review. Searches were conducted
using the MEDLINE Complete, Econlit, Global
Health, CINAHL Complete, Health Policy
Reference Center, Embase, Informit, and

the Joanna Briggs Institute databases. The
Informit database was included so that grey
literature specific to the Australian context
was captured. In addition, an advanced
Google search of ‘gov.au’domains was
executed to capture relevant grey literature
produced by and for the Australian Institute
of Health and Welfare, the Australian Bureau
of Statistics, the Productivity Commission
and federal and state/territory health
departments, including VicHealth. The first
20 pages (200 entries) of Google results
were screened for relevant documents. The

searches were conducted on 11 January 2018.

The search algorithms used broad
permutations of terminology describing the
risk factors of interest (tobacco smoking,
alcohol use, diet, overweight and obesity,
and physical inactivity) and outcomes of
interest (attributable cost, economic burden,
prevention). These five lifestyle-related risk
factors were selected based on the priorities
of The Australian Prevention Partnership
Centre who commissioned this work.® Four of
these are also ranked in the top six risk factors
of attributable health burden according to
the Global Burden of Disease Study 2017,
with low physical activity ranked 14th.” The
National Health Service Economic Evaluation
Database economic study filters designed

by the National Institute for Health Research
Centre for Reviews and Dissemination

were used to isolate economic analyses.?
Date of publication was restricted to the
past ten years (January 2008 to December
2017) because we were interested in the
most current data available. References of
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included studies were manually searched
to identify additional relevant studies. The
full search algorithms are available in the
Supplementary File.

Studies were included if they estimated

the costs attributable to at least one of

the lifestyle-related risk factors (tobacco
smoking, alcohol use, diet, overweight

and obesity, and physical inactivity) for
Australia or one of its states or territories.
Outcomes of interest included health sector
expenditure on treating and managing
preventable disease, productivity losses in
terms of workforce production, household
production and leisure time, and monetised
representations of healthy years of life lost.
Articles written in the English language

only were included. All study designs were
considered; however, cost-effectiveness
analyses of specific prevention interventions
were excluded because this review focused
on the total economic cost of preventable
disease, rather than the value for money of
specific prevention interventions. Conference
abstracts were also excluded due to the lack
of reported detail on methods and results.
Duplicates were removed and title and
abstracts screened by a single author (PC)

to determine eligibility. Full-text review of
shortlisted papers was conducted by a single
author (PC), with included and excluded
studies reviewed by additional authors (JA
and RC), with consensus achieved on the final
list of included studies (all authors).

Quantitative synthesis of results could not

be carried out due the variation in methods,
definitions of risk factors, and outcomes

used in included studies. Therefore, a
narrative review was prepared. Data were
extracted on the main methods reported,
economic burden of risk factors and results of
scenario analyses. The main methodological
approaches and design features that may
impact economic burden estimates such as
study perspective, reference year, country/
currency, discount rate, apportionment of
costs to a risk factor and timeframe were
extracted from included studies to inform
comparison between studies. Descriptions of
each of these methodological features and
how they may impact the results has been
provided in the Supplementary File.

All monetary values provided in the results
tables were indexed to 2016-17 Australian
dollars. The Australian dollar was used for
all studies except for one that conducted
calculations based on international dollars.’
An international dollar would buy in the

© 2019 The Authors

specified country a comparable amount of
goods and services a US dollar would buy
in the US."°The results relating to Australia
from this study were converted to Australian
dollars using the World Bank'’s purchasing
power parity conversion factor for 2013 (the
cost year for the study) and then indexed to
2016-17 Australian dollars. Healthcare costs
from all studies were indexed to 2016-17
using the Australian Institute of Health and
Welfare's (AIHW) total health price index.!!
All other monetary estimates were inflated
to 2016-17 values using the Gross National
Expenditure Implicit Price Deflator from the
Australian Bureau of Statistics.

Results

Search results

We identified 6,986 records with the
systematic search using the nine databases
and an additional 16 records by manually
checking references of other included studies.
A total of 1,477 duplicates were removed and
5,467 records were excluded based on title
and abstract. Fifty-eight full-text articles and
reports were obtained and reviewed. Thirty-
three papers were excluded on assessment of
the full-text versions based on the inclusion
and exclusion criteria specified in the review
protocol. Approximately half of the full-text
papers were excluded because they did not
provide a cost estimate of the preventable
portion of total costs. Other reasons for
excluding full-text papers were not providing
population-level estimates and the type of
analysis being a cost-effectiveness analysis of
a specific intervention. Twenty-five articles or
reports were subsequently included with 11
of these relating to four unique underlying
studies. Therefore, 18 unique studies were
included in the literature review.>'3-3¢ Figure

1 summarises the screening process and

the number of papers that were included
and excluded at each stage. A list of studies
excluded on assessment of full papers is
provided in the Supplementary File.

Given that there may be several publications
related to a single underlying study, a
greater number of references appear

than the number of studies referred to in
subsequent text. Authors of twelve studies
estimated the total economic burden
attributed to a risk factor or multiple risk
factors.2131823-2629-323536 Aythors of one study
conducted scenario modelling to estimate
the economic benefits of reducing the
prevalence of risk factors.'* Authors of five
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studies incorporated both estimates of total
economic burden and scenario modelling of
potential benefits of reducing the prevalence
of risk factors.'517:19-2227.283334 Nine (of 25)
publications were published in peer-reviewed
journals®1416-18.23.27.2835 ith the remainder
published by the organisation that conducted
the research (grey literature)'31519-2224-26.29-34,36
for the purposes of informing a government
entity,'>19-21:293236 hon-government

advocacy organisation'3263334 or commercial
enterprise.?223031

Table 1 contains a list of the studies and the
main methodological approaches adopted
by the analysts. The headline estimates of
total economic impact and attributable
health burden are provided in Table 2. Table
3 reports a list of the studies that conducted
scenario modelling and the range of
estimates of the benefits predicted under
those different scenarios.

Multiple risk factors

Authors of two studies examined the total
economic impact attributable to multiple
risk factors (Table 2);'517192728 however, none
of them looked exclusively at the five risk
factors of interest in this review. Cadilhac et
al. calculated the lifetime economic impact
for the 2008 Australian population caused by
six risk factors, including the five risk factors
of interest (long-term, high-risk alcohol
consumption; high body mass index [BMI
>25kg/m?; inadequate fruit and vegetable
consumption; physical inactivity; and
tobacco smoking) and the addition of high
psychological distress caused by intimate
partner violence.">'” The authors found the
cost of all six risk factors combined was $6.3
billion in healthcare costs, $90.5 million in
other costs to government (lost taxation
revenue) and $8.1 billion in productivity
losses over the lifetime of the 2008 Australian
population. These risk factors were also
estimated to cause 26,000 deaths and
414,000 disability-adjusted life years (DALYs;
a measure that combines both fatal and non-
fatal health burden by adding the years of life
lost due to premature death with years lived
with iliness by assigning different weights to
different diseases)*’>8 in the same population.
Collins and Lapsley analysed the annual costs
associated with alcohol misuse and tobacco
smoking for the Australian population in
2005; however, their estimates also included
the impact of illicit drugs.’ They estimated
that annual healthcare costs attributable

to these risk factors was $3.2 billion, other
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costs to government (for example, police and
criminal courts) were $4.8 billion, productivity
losses were $16.9 billion and the monetised
value of health lost was $31.8 billion.

Cadilhac et al. conducted a scenario analysis
of reducing multiple risk factors concurrently
based on Arcadian means (aspirational
reductions in risk factor prevalence, usually
based on reductions achieved in comparable
populations elsewhere) (Table 3).">'” Cadilhac
et al. estimated lifetime economic benefits
for the 2008 Australian population based on
a 3% reduction in the prevalence of high BMI
(a decrease from 27% to 24% in prevalence
of obesity); 8% reduction in the prevalence
of tobacco smoking (a decrease from 23%

to 15% in prevalence of current smokers); a
35% reduction in the per capita consumption
of alcohol (down to 6.4 litres from 9.8 litres
consumed per year); a 10% decrease in
adults who were sedentary or have a low
activity level (from 70% to 60%); an increase
of 34% in the amount of fruit and vegetables
consumed (approximately two additional
serves of vegetables or one piece of fruit per
day, from 503 grams to 675 grams of fruit
and vegetables per day); and a 5% reduction
in prevalence of intimate partner violence.
This resulted in $1.78 billion of healthcare
cost savings; $1.86 billion in production
improvements; and a relatively small $26
million increase in non-healthcare costs to
government over the lifetime of the 2008
Australian population. This counterintuitive

increase in non-healthcare costs was due to
taxation revenue forgone and is discussed in
the section on alcohol consumption.'>'” This
ideal scenario of multiple risk factor reduction
estimated that 6,000 deaths and 95,000 DALYs
would be averted. An alternative scenario
analysis was conducted based on half the
reduction in risk factor prevalence compared
with the Arcadian means. This resulted in
approximately half the benefits anticipated
by the ideal scenario analysis.

Overweight and obesity

The largest number of studies investigating
the economic cost attributable to a single
risk factor was for overweight and obesity.
Four studies focused on obesity only (BMI

> 30kg/m?)1324253334 with another three
including overweight (BMI > 25 kg/m?) as

a risk factor'>171836 (Table 2). Studies that
contained estimates of attributable annual
health service costs due to obesity reported
estimates ranging from $1.5 billion to $4.6
billion.32425313334 The diseases with the
highest costs to the healthcare system
related to overweight and obesity were
generally osteoarthritis, type 2 diabetes
and cardiovascular disease. The categories
of health expenditure were mostly due

to pharmaceuticals and hospital care.

The studies that investigated costs to
government not related directly to healthcare
expenditure tended to focus on the revenue
impacts of income tax and company tax

Figure 1: PRISMA diagram, flowchart of inclusion and exclusion process.

6,986 records identified by
searching 9 databases

16 additional records identified by
manually checking references

" "

7,002 records identified

1,477 duplicates removed

|

5,525 records screened based

on title and abstract

5,467 records excluded based
on title and abstract

|

58 full-text articles obtained

and assessed

33 articles excluded based on
full-text assessment

25 articles included in literature

review and data extracted

11 publications report on 4
unique underlying studies

12 studies included that
estimated total economic
burden of prioritised risk factors

1 study included that conducted
scenario modelling to estimate
economic benefits of reducing

risk factor prevalence

5 studies included that estimate
both total economic burden and
scenario modelling of feasible
risk factor prevalence reduction
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forgone. These estimates ranged from

$866 million to $3.8 billion per year due to
obesity, with more recent studies yielding
higher amounts.’3?43334The annual value

of production lost due to obesity was
estimated in four studies with estimates
ranging from $840 million to $14.9 billion

per year.'32425313334 The |arger estimate
includes macroeconomic impacts, such

as Gross Domestic Product (GDP), private
consumption, exports and imports, but

these were not reported separately from
other production impacts.?>3' Three studies
on obesity calculated a monetised value of
health loss using a Value of a Statistical Life
Year (VSLY; a process of applying a dollar
value to years of life gained or lost) applied to
attributable DALYs.'325313334 These estimates
ranged from $34.5 billion to $59.4 billion

per year. The health burden attributable to
obesity was substantial with annual estimates
ranging from 130,669 DALYs to 258,573 DALYs
for the whole Australian population.'32531:3334

The authors of two studies conducted a
scenario analysis of reducing the prevalence
of overweight and obesity'>173334 (Table 3).

Tobacco smoking

Authors of three studies explored the
economic cost attributable to tobacco use in
Australia with one of these focusing on the
state of New South Wales (NSW; represents
approximately 30% of the Australian
population)'>171921:27 (Table 2). Estimates

of ascribable healthcare costs for the 2008
Australian population were $415 million

for one year'? and $1.67 billion over their
lifetime.'>1727 Over the lifetime of the 2008
Australian population, the estimated value
of taxation forgone due to tobacco smoking
was $1.06 billion using the human capital
approach (estimates the cost of years of
productive capacity lost due to premature
death or retirement over the normal working
lifetime of a person) and $182 million for the
friction cost approach (assumes that a person
no longer able to work due to premature
death or retirement would normally be
replaced and costs to the employer and
forgone taxes only accrue for a short period
while the replacement worker is recruited and
trained [say 3 or 6 months]).">7?’ Estimates
of production forgone due to tobacco for
the Australian population ranged from

$10.5 billion for one year'® to $10.2 billion
over the lifetime of the 2008 Australian
population.'>17:27

6 Australian and New Zealand Journal of Public Health

Cadilhac et al. investigated the impact of
reducing the prevalence of smoking for the
whole Australian population'7?” and Collins
et al. invesigated the impact on the NSW
population only?' (Table 3).

Alcohol

The authors of six studies explored

the economic impact of alcohol
consumption'®17:19.26.28.29.3235 (Tab|e 2). One of
these studies contained a focus on the NSW
population,3? one on working Australians
only3> and one on people affected by the
alcohol use of someone else,® with the rest
of the studies including the whole Australian
population.

Estimates of healthcare costs attributable
to alcohol for Australia ranged from $1.89
billion?° to $2.58 billion for one year and
$2.69 billion over the lifetime of the 2008
population.’>728 Studies that reported
these costs by healthcare setting found costs
were generally evenly spread over primary
care, secondary care and nursing homes.
The studies included a diverse range of
non-healthcare costs to government, such
as taxation effects, road accidents, police,
criminal courts, prisons, child protection
services and out-of-home community
services. The annual cost of traffic accidents
and the criminal justice system were the
largest in this category, with Collins and
Lapsley estimating costs of $2.89 billion
due to traffic accidents and $1.24 billion of
criminal justice system costs attributable

to alcohol.” Manning et al. estimated that
in one year $3.35 billion of criminal justice
system costs and $4.14 billion of traffic
accidents costs were attributable to alcohol.?®
These non-healthcare costs to government
substantially outweighed health service
costs. This was somewhat unique to alcohol
consumption compared with other risk
factors.

The authors that studied alcohol all estimated
impact on productivity. One study found
substantial positive effects on workforce
production associated with alcohol
consumption when adopting the human
capital approach.'>'72 This counterintuitive
positive impact of $5.34 billion over the
lifetime of the 2008 Australian population,
in turn reflects data in the National Health
Survey 2004-05, used to inform this model.
The result infers that workforce participation
in young males and most female high-risk
alcohol consumers was higher than persons
reporting low-risk alcohol consumption.

© 2019 The Authors

Although these differences may not have
reached statistical significance, the approach
was consistently applied to all risk factors

in that study. Under the human capital
approach, this accumulates and results in

the high positive workforce production
impact associated with alcohol consumption.
In contrast, the alternative friction cost
approach used in the same study found a
negative impact of alcohol consumption

on workforce productivity, as intuitively
expected. Because the friction cost approach
captures only a portion of a year's income,

it does not weight the behaviour of the
younger age groups as heavily as the human
capital approach. In a separate study, Collins
and Lapsley found a more intuitive negative
impact on workforce production of $3.58
billion and home-based production impacts
of $1.57 billion,'® both over one year. This
analysis appears to have used different data
linking alcohol consumption with workforce
participation, although this is not clearly
reported. The other studies supported the
intuitive finding on negative effects of alcohol
consumption on workforce production, with
annual estimates ranging from $1.12 billion to
$6.84 billion.293235

The authors of two studies conducted a
scenario analysis of the economic impact of
reductions in alcohol consumption'17:20.28
(Table 3).

Physical inactivity

Three studies contained an investigation

of the economic impact of physical
inactivity®'4173% (Table 2). Estimates of
attributable annual healthcare costs ranged
from $681.1 million to $850 million for the
Australian population. The diseases that
contributed most to healthcare costs were
generally cardiovascular disease, type 2
diabetes and falls. Cadilhac et al. included
workforce, home-based and leisure-based
production impacts in their analysis of the
Australian population. They estimated the
total production impacts due to physical
inactivity to be $2.41 billion based on the
human capital approach and $1.35 billion
based on the friction cost approach’'7 over
the lifetime of the 2008 Australian population.
Ding et al. estimated workforce production
losses due to premature mortality based on
the friction cost approach and calculated
that $176 million was attributable to physical
inactivity® for one year. Medibank estimated
that the value of lost production due to
premature mortality due to physical inactivity

2019 ONLINE
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was $4.54 billion for one year based on the
human capital approach.>* The authors of
this study found that the additional impact
of presenteeism and absenteeism on Gross
Domestic Product was $11.08 billion for

one year, with the latter calculated by a
computable general equilibrium model
(methods not reported by the authors).

For the Australian population, Ding et al.
estimated that physical inactivity contributed
38,900 DALYs per year; Medibank estimated
it contributed 174,431 DALYs per year and
16,178 deaths per year; and Cadilhac et al.
estimated it contributed to 174,000 DALYs
and 13,000 deaths®'>173% over the lifetime of
the 2008 population. None of the studies on
physical inactivity contained monetisation of
the health loss associated with this risk factor.

Two studies contained a scenario analysis
estimating the impact of improvements in
physical activity'*"” (Table 3).

Diet

The authors of three studies estimated

the economic loss associated with various
components of poor diet: inadequate fruit
and vegetable consumption;'>'” insufficient
dairy consumption;?3 and inadequate
vegetable consumption?? (Table 2). Deloitte
Access Economics estimated that inadequate
vegetable consumption contributed to $990
million of healthcare costs and 62,751 DALYs
in one year.?? Doidge et al. estimated that
insufficient dairy consumption contributed
to $2.23 billion of healthcare costs and
75,012 DALYs in one year.?* Cadilhac et al.
estimated that insufficient fruit and vegetable
consumption contributed to $243.5 million of
healthcare costs, $561.1 million of production
losses based on the human capital approach,
$75 million of production losses based on
the friction cost approach, 55,000 DALYs and
5,000 deaths over the lifetime of the 2008
Australian population.’'” Health impacts
related to a poor diet were not monetised by
any study.

Two studies contained scenario modelling
estimating the economic impacts of
improvements to diet.'>1722

Discussion

Authors of the studies included in this
review found that chronic disease and other
harms associated with overweight and
obesity, smoking, alcohol use, unhealthy diet
and physical inactivity caused substantial

10 Australian and New Zealand Journal of Public Health

economic cost to Australians, the healthcare
system, governments, business and the
broader economy. Estimates vary widely
depending on the risk factors included,
costs included, timeframe and other
methodological approaches. In terms of
healthcare expenditure, multiple studies
demonstrated that a substantial portion of
total healthcare expenditure was attributable
to obesity, with estimates ranging from

$1.5 billion to $4.6 billion per year. When
overweight was included for all Australians,
the estimate of ascribable healthcare
expenditure was $13.7 billion for a single
year. Attributable health expenditure was
also sizeable for the Australian population
for the other prioritised risk factors: up to
$2.57 billion for alcohol consumption, up

to $850 million for physical inactivity, up

to $990 million for inadequate vegetable
consumption and $2.2 billion for insufficient
dairy consumption. The study on dairy
consumption is unlikely to represent current
evidence on the importance of this dietary
component, with recent studies showing
nutritional requirements can be met with a
plant-based diet.3* Medibank and Cadilhac et
al. reported quite similar estimates of health
burden attributable to physical inactivity

of 174,431 DALYs and 174,000 DALYs,
respectively.

Estimates of non-healthcare costs to
government attributable to the risk factors
varied widely, potentially due to the degree
of analyst discretion about what to include
and exclude in this category. Regardless,
they were large, with attributable estimates
up to $3.87 billion and $7.49 billion annually
for the Australian population for obesity

and alcohol respectively. Production losses
were often much larger than healthcare and
other costs to government. For example,
annual production losses for the Australian
population due to obesity were up to $14.85
billion, up to $6.84 billion for alcohol and up
to $15.6 billion due to physical inactivity. One
of the elements that substantially influenced
estimates of reductions in productivity was
the inclusion of flow-on macroeconomic
impacts. This was conducted in only two of
the included studies based on a computable
general equilibrium (CGE) model developed
by KPMG, published in 2008 and 2010.253031
CGE models are very resource intensive to
develop and attempt to capture the complex
interactions between the various sectors of
an economy based on neoclassical economic
theory.

© 2019 The Authors

Studies found that substantial economic costs
can be averted with reasonable reductions in
the prevalence of these risk factors.

Much of the variability in study results can be
explained by the methodological approaches
adopted in the analysis and input data used
to populate the model. For example, the
prevalence of risk factors varied depending
on the source of data and when the analysis
was done. Table 4 (Supplementary File)
summarises the prevalence proportions
used in included studies and definitions
they were based on. In the 2008 report by
Access Economics a prevalence of obesity of
17.5% was used but the latest estimates of
the National Health Survey found that the
prevalence of obesity in adults was 31.3%

in 2017-18.4 Similarly, the prevalence of
smoking used by Cadilhac et al. in 2009 was
23%, but only 13.8% of adults reported they
were daily smokers in 2017-18, although
this figure excludes chewing tobacco,
electronic cigarettes and smoking of non-
tobacco products.*° This will affect both

the estimates of total economic burden
attributable to that risk factor and also the
targets adopted in scenario analysis in terms
of further improvements that can reasonably
be achieved. It highlights the limitations of
adopting a static prevalence measure. Future
research using simulation modelling that
includes historical and likely trends of risk
factor prevalence provides an opportunity to
better capture population trends over time
and more accurately calculate the dynamic
nature of the attributable burden. The choice
of most appropriate economic value to
represent health loss had a large impact on
estimates of the economic burden. Authors
that used the VSLY to value the DALY reported
much higher economic burden estimates
compared to studies that did not attempt to
value health loss in monetary terms. Studies
of multiple risk factors tended to be funded
by government-related entities, whereas
studies focusing on a single risk factor tended
to be funded by a commercial entity or
advocacy organisation.

The actions related to managing non-
communicable disease are often under the
remit of government health departments;
however, the economic cost of poor health
has larger impacts on the business sector
(through impacts on productivity) and the
individual (through lost income, reduced
home-based production and health impacts)
compared to the healthcare sector. Given
that lifestyle-related risk factors are largely

2019 ONLINE



a product of our environment,*'#? effective
solutions will require action across several
government departments (not just the

health department) and will need to be
complemented by actions by the private
sector and civil society.®* Therefore, building
the evidence of the economic impact of non-
communicable disease across all members

of society may be important to highlight the
need for a societal response to preventable
disease. For example, non-communicable
disease is only one of the harms caused by
alcohol consumption. Other consequences
included interpersonal violence, injuries to
self, road vehicle accidents, costs incurred by
the criminal justice system, and harms caused
to people other than the drinker, as studied
by Laslett et al. (one of the included studies in
this review).2

A large portion of evidence for this review
was from the grey literature rather than
peer-reviewed publications, highlighting
the importance of considering this type

of reporting when looking for economic
analyses. The majority of studies adopted a
societal perspective, which is appropriate in
the current context of attempting to account
for the various consequences of modifiable
risk factors and maximise societal welfare.
The majority of studies adopted the human
capital approach to estimating production
impacts. The most appropriate method

of accounting for productivity impacts is
still open to debate, but most researchers
adopt the human capital approach, and
this aligns with the Second US Panel on
Cost-effectiveness in Health and Medicine’s
recommendation.*

Existing studies provide a compelling

case to prioritise action on reducing the
prevalence of lifestyle-related risk factors;
however, there are several gaps in the
current evidence base. Several risk factors
share joint causal responsibility for many
non-communicable diseases.”*? Evidence

on the joint effects of multiple risk factors
provides some of the evidence required to
justify a national strategy to focus on the
prevention of non-communicable diseases;
however, the last time the joint economic
impact of lifestyle-related risk factors for the
whole Australian population was studied
was 10 years ago.'>7?7.28 A new analysis with
updated data on risk factor prevalence, linked
diseases, strength of associations, and costs
would be useful. Dietary risk factors appear
to be an understudied area relative to the
degree of health burden they are responsible
for. The Global Burden of Disease Study 2016

2019 ONLINE

The burden of lifestyle-related risk factors

included 15 individual component dietary
risks in its assessment of preventable disease,
including diets high in red meat, low in
whole grains, low in nuts and seeds, high in
processed meat, high in sugar-sweetened
beverages and high in sodium. However, the
studies included in this review focused only
on diets low in fruit, vegetables and dairy.
Considering that dietary risk factors account
for 27,500 deaths per year, which is more than
smoking, and 7.9% of overall fatal and non-
fatal health burden (measured in DALYs),’
further research on the economic impact in
this area would help to motivate and inform
government and societal action.

Source data informing participation rates and
absenteeism was linked to either risk factors
or disease. Linking to risk factors rather than
disease sometimes produced counterintuitive
results, such as positive production impacts
due to alcohol consumption and lower
absenteeism rates being associated with
lower fruit and vegetable consumption.

This highlights the limitations of relying on
cross-sectional surveys to establish these
associations because the disease caused by
these risk factors may only occur years after
exposure to the risk factor. Presenteeism

was included in only three studies.?>30313334
Further investigation is warranted into

the most appropriate method of linking
absenteeism, workforce participation and
presenteeism to risk factors and if more
appropriate data from longitudinal data

sets are available. Another parameter that
contributes substantially to the overall
economic impact is the dollar value assigned
to the health measure to monetise the impact
on population health. The most common
method was using a VSLY, but these values
vary widely (range $183,203 to $266,843). A
systematic review of estimates would be a
useful addition to future analyses in this area.

Another limitation of existing evidence

is the reliance on cohort modelling to
establish the economic cost related to a static
population in a particular year or over their
lifetime. A related limitation of the current
evidence is the ‘one-off’ analysis and report
style of providing information to decision-
makers. An alternative that would enhance
the usefulness of this analysis is having
decision-makers involved in a collaborative
model building process to develop dynamic
simulation modelling of the risk factor
burden, incorporating population dynamics,
trends in risk factor prevalence and diseases
over time, and making these models usable
by decision-makers so they are able to

© 2019 The Authors

conduct the scenario analyses that are
relevant to their policy context and, ideally,
be able to provide updated estimates as new
data and evidence comes to light.'>%

Finally, it should be noted that a single author
screened titles and abstracts, potentially
reducing the accuracy of the screening
process. The majority of economic evidence
of this nature exists as grey literature that
may not be indexed in the databases
searched. This risk was mitigated by including
databases that index grey literature relevant
to health policy in Australia, such as Informit,
Global Health and Google. The need to
select risk factors for inclusion in the study to
keep the analysis tractable means we have
excluded economic analyses that investigate
other modifiable risk factors that account for
a large portion of the burden of disease in
Australia - such as high blood pressure and
high cholesterol. We believe the selected

risk factors represent a substantial portion of
preventable health burden and a substantial
portion of studies that have been conducted
on preventable disease in Australia.

While not part of this review, there is a strong
and growing evidence base to support
specific interventions to realise the potential
for disease reduction.#4°

Conclusion

Chronic disease associated with overweight
and obesity, smoking, alcohol use, unhealthy
diet, and physical inactivity causes substantial
economic cost to Australians, the healthcare
system, governments, business and the
broader economy. Sufficient, compelling
economic evidence exists to support
enhanced action to reduce the prevalence of
these risk factors in Australia. The information
reviewed in this article provides part of that
economic evidence. In addition to evidence
on the size, preventability and impact of risk
factor reductions, policy action should also
draw on the cost-effectiveness credentials of
specific options for change.

It has been ten years since the last analysis
estimating the economic burden of multiple
risk factors concurrently was conducted. New
analysis on this would be a useful addition

to the evidence base, particularly in the area
of the burden attributable to diet-related

risk, using dynamic simulation modelling

to more accurately represent the Australian
population, risk factor prevalence and disease
pathways over time.
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