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Taxing sugar-sweetened beverages (SSB) is one of many other best strategies
to reduce consumption of SSB among populations. It is known that SSB
consumption is the main contributor which cause obesity and further lead to
non-communicable diseases. This study aimed to gather the evidence on the
effectiveness of sugar-sweetened beverages tax implementation, in terms of
health outcome and healthcare cost benefit.

A systematic review was done related to literature that reported about
effectiveness of sugar-sweetened beverages tax implementation, in terms of
health outcome and healthcare cost benefit. Four databases were used to
identify the literature, namely PubMed, Cochrane, Scopus and Ovid and
Medline. PRISMA flow checklist was used as a guide to search for the eligible
articles.

In total, there were sixteen eligible articles included in this systematic review.
All studies are simulation studies. Results showed that both excise and ad
valorem tax are effective to reduce healthcare costs and could avert diseases
related to high sugar intake. Other than that, it is proven that implementing tax
will gain favorable health outcome rather than do nothing. Better results seen
when the tax is increased.

As a conclusion, SSB tax is proven as an effective public health intervention
in terms of giving benefit to the health outcome and healthcare cost.

Sugar - Sweetened beverages tax - Effectiveness- Health - Healthcare costs.
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INTRODUCTION

Non-communicable diseases (NCD) such as
cardiovascular diseases, diabetes and cancers have
become epidemics worldwide. Thirty-six million
people died from NCD, and out of this, 14 million
people died before the age of 70. Majority of these
premature deaths occur in low-and middle-income
countries. Most of it shared the same key risk factors
such as tobacco use, unhealthy dietary intake,
physical inactivity and alcohol abuse, which can be
prevented.!

NCD demanded extensive treatment and
care as disability could occur due to the impairment
or complications of the disease itself. This condition
will have an impact on the household's
socioeconomics and raise the direct or indirect cost
associated to health.": 2 Aside from that, premature
deaths due to NCD result in loss of productivity and
impact the economy of the country.’

Implementing health policy is one of many
efforts that can be made to solve this problem. As
an example, implementing unhealthy food and
beverages tax, and subsidized healthy food, as
shown by many developed countries.*’

According to the World Health
Organization (WHO), Sugar-Sweetened Beverages
(SSB) is defined as any non-diet, non-alcoholic
beverage items and beverage concentrates with
added sugars, and is categorized into: regular soda,
regular non-diet non-100% fruit juices or fruit
drinks, non-diet sports and energy drinks and, non-
diet non-milk based beverage concentrates, non-diet
sugar sweetened coffee and tea products, and all
others.® It is well recognized that SSB are the

primary source of added sugars in individual diets,
thus its consumption contributing to obesity,
diabetes, and tooth caries.” '© Thus, WHO has
recommended that free sugars intake should be
limited to fewer than 10% of overall calorie intake
in both adults and children due to its negative health
consequences.®

Taxing SSB is one of many other best
strategies to reduce consumption of SSB among
populations, to ensure NCD in control.'® SSB taxes
are seen as a cost-effective strategy that can aid in
the reduction of diabetes, obesity, and tooth decay
with evidence showing that 20% SSB tax can reduce
population consumption by around 20%.'!

Realizing the importance of taxing SSB,
therefore this study is conducted. The purpose of
conducting this systematic review is to gather
evidence on the effectiveness of sugar-sweetened
beverages tax implementation, in terms of health
outcome and healthcare cost benefit.

MATERIALS AND METHODS

A systematic review was done related to literature
that reported about effectiveness of sugar-sweetened
beverages tax implementation, in terms of health
outcome and healthcare cost benefit. Four databases
were used to identify the literature, namely PubMed,
Cochrane, Scopus and Ovid and Medline. Articles
that included the search terms related to the
effectiveness of the SSB tax from the year 2010 until
2019 (ten years) were systematically searched.
Keywords used for this search were as below:

“soft drink*” OR “sugar-sweetened beverage*” OR “sugary drink*” OR “soda” OR “cola” OR “carbonated

drink*”
AND
“tax*” OR “‘fiscal” OR “levy” OR “duty” OR “penalty”
AND

“cost-effective*” OR “medical cost*” OR “healthcare cost*”

By using Preferred Reporting Items for
Systematic Reviews and Meta-Analysis (PRISMA)
checklist as a guide, eligible articles were
searched.!? Figure 1 shows the PRISMA checklist
for this review. Records identified were assessed in
terms of its relevance with the aim of this review.
The studies were included in this review if: (a)
reported on the effectiveness of sugar-sweetened
beverages tax implementation, in terms of health
outcome and healthcare cost benefit, (b) full article,
and (c) published from the year 2010 till 2019. The
exclusion criteria for this systematic review were:
(a) studies that are not original article, including
systematic review, meta-analysis, qualitative study
and clinical trials, (b) study which was published not
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in English language and (c) study which did not
measure the required outcome.

All the accepted studies were going
through a few screening phases by title, abstract and
full text content. Every eligible article identified
was reviewed independently by two reviewers.
Relevant information such as type of intervention
(type of tax), health outcome and healthcare costs
were extracted from the included studies.



Review on Sugar Sweet Beverages

g # of records identified through database searching
'g n=966
L.% e  PubMed (45)
= e  Cochrane (9)
_a§ e Scopus (677)
— e Ovid & Medline (235)
v
# of records after duplicates removed
n=941
# of records screened # of records excluded due to topics not
él) (by title) > relevant
g= n=941 n="1737
: !
=
%
# of records excluded
n=161
# of records screened e  Study on different effect (n=67)
(by abstract) »| ¢ No outcome measurement (n= 89)
n=204 e Not original research article (n= 4)
e  In different language (n=1)
v
# of full-text articles excluded, with
> . reasons
= # of full-text articles assessed n=127
TED for eliglblhty »| o Study on different effect (n =14)
‘F“_]‘ n=43 e No outcome measurement (1 =13)
v
2 # of studies included in
B qualitative synthesis
2 n=16
Ll

Figure 1 PRISMA checklist for article selection

RESULTS

Overall, 16 studies are accepted for review. Studies
included fulfilling the aim of this study, which is
focusing on health outcome and healthcare cost
impact due to SSB tax implementation. While none
of the study came from Asian countries, majority are
from US (5), followed by Australia (4), South Africa
(3), and each from Mexico, UK, Netherlands and
Germany respectively. All of the included studies
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are simulation studies which predict the future
impact of SSB tax by using the specific country
populations. Studies showed that both excise and ad
valorem tax are effective to reduce healthcare costs
and could avert diseases related to high sugar intake.
Studies have proven that implementing tax will gain
favorable health outcome rather than do nothing.!*-
15 Details of the included studies and its review are
shown in Table 1 and Table 2.
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Table 1 Characteristics of included studies, intervention and healthcare costs saved.
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All the articles are of a good quality (refer Table 3).

Therefore, all 16 articles were included in the

review.

Quality of the articles were assessed using the

Newcastle-Ottawa Quality Assessment Scale tool

which has been adapted for observational studies.

Table 3 Newcastle-Ottawa Quality Assessment Scale
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DISCUSSIONS

This review assessed the efficacy of the application
of SSB tax, specifically in relation to their impact on
health outcomes and the potential benefits in terms
of healthcare costs. The effectiveness of the SSB tax
in terms of health outcomes and healthcare cost
benefits was evaluated using key outcomes such as
disability-adjusted life years (DALYs), quality-
adjusted life years (QALYs), life-years gained,
projected number of people with noncommunicable
diseases avoided, and estimated long-term
healthcare cost savings. All 16 research articles
chosen for qualitative synthesis for this review were
simulation studies from a variety of backgrounds
and nations, with national data utilized to run the
simulation.

Numerous studies have found that
consuming SSB has a detrimental effect on health,
required prolonged care and treatment and may
result in disability and consequently affected
healthcare expenses.®*? In order to combat this
issue, public health policy such as SSB tax was
proposed as implementation of the policy was aimed
to increase good behaviours by enhancing the
nutritional intake while simultaneously decreasing
those that are harmful to one's health.!!: 3334 Almost
all studies proved that SSB tax can save healthcare
costs by increasing the population’s quality of life,
as implementation of the tax was projected to reduce
future healthcare expenditure in long terms,'3-2%-27.28
According to a study that used a proportionate multi-
state life table-based Markov model to predict the
effects of SSB taxing on health and economic
outcomes, SSB taxation is a potentially cost-
effective policy tool for reducing obesity and related
chronic illnesses.® This is similar with other
literatures.36-40

SSB consumption is influenced by its price,
therefore establishing taxes can be an effective
means of reducing SSB consumption.*-4? As shown
in the included studies, the higher the tax price, the
higher the impact on averting undesirable health
outcomes.'® 2¢ This is consistent with findings from
other studies, showing that SSB tax could contribute
in reduction of morbidity and mortality.*> 4
Reduction in morbidity and mortality was made
feasible by implementing SSB tax, since the taxation
strategy may reduce SSB intake, by making SSB
less available to the population through price
increases.' 4

All studies showed the evidence of tax
effectiveness. Studies have shown that the
effectiveness impact will be bigger, if SSB tax is
combined with other intervention such as:
eliminating tax subsidy of TV advertising to
children,* and healthy food subsidy.*’ The study in
Mexico showed that the tax on SSB was associated
with reductions in purchases of taxed beverages and
increases in purchases of untaxed beverages such as
plain water, which means the population shifted to
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cheaper option available.*® Aside from that, SSB
taxes may motivate manufacturers to reformulate to
maintain their profit margin, resulting in SSB with
less sugar formulation and thus leading to healthier
life.!"> 4 For example, the implementation of SSB
tax in Berkeley demonstrates in an alarming 21%
decrease in SSB consumption and a 63% increase in
plain water consumption as a result of the population
adopting a healthier lifestyle.

Stacey et al. showed that implementing
higher tax can increase the tax revenue.?® Health
taxes have the ability to provide steady, consistent
revenue in the short to medium term while also
lowering long-term health expenses.!! Tax revenue
gain is beneficial in a way that it can be used for
health promotion to the public and can also be used
in investment, such as to support research and
development to minimize the cost of producing
sugar-free beverages.” °' 3 Individually or in
conjunction with other policies, SSB taxes may
generate revenue and encourage healthier dietary
intake.>

Even though there are consistent evidence
showing health policy can improve dietary pattern
of the population,” ¥’ SSB tax is not easy to
implement, as proper measures had to be taken into
consideration. Challenges faced by governments
especially from beverages industry which opposed
the idea actively 3 need to be taken care
appropriately. Other than that, government might
also need to consider that the SSB tax which will be
implemented throughout the country could benefit
across the socio-economic groups in the population,
as much evidence have shown that tax is mostly
affecting children and adolescent, and low-socio-
economic population.® >>! This concern may look
regressive, affecting low-income taxpayers more
severely than high-income ones. However, this is
countered by the health advantages and lower
health-care expenses, resulting in a progressive net
impact.!!

The successful implementation of SSB tax
in a country was facilitated by the government's
keen focus on taxing, considering both fiscal and
health considerations. Additionally, the effective
collaboration between the health and finance
sectors, together with efficient effort with local and
international sources, played a crucial role in the
acceptance of the tax.®? Hence, the presence of
strong political backing for sugar-sweetened
beverage (SSB) taxes has been recognized as a
crucial determinant in guaranteeing the effective
execution of SSB tax policies as mentioned in
various literatures.%3-63

Strength of the study

This paper gathers credible evidence regarding the
efficacy of SSB tax implementation in terms of the
health outcomes and healthcare cost benefits, based
on search from multiple databases. The quality of
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the studies in this review was evaluated, and it was
determined that every study was in good quality.
Thus, findings from this study could guide and
provide evidence to the policy maker to consider
implementing SSB tax for the benefit of the
populations.

Limitations

All studies used projection of the impact, which
might not be totally accurate if adopted in real
situation. However, considering it is a modelling
based on real population, it can be used as a guide to
estimate the effectiveness of SSB tax in terms of
healthcare costs and health outcome.

Other limitation in this review is that, type
of tax and the optimal standard of SSB tax could not
be determined to ensure optimal benefit to the
population. Different countries will have different
population  background, which cannot be
generalized worldwide.

CONCLUSION

Various evidence has shown that SSB tax could
reduce morbidity and mortality due to NCD in the
population by changing the population’s behavior
towards consumption of healthier beverages.
Following this, future healthcare costs which are
needed to treat NCD could be saved. As a
conclusion, SSB tax is proven as an effective public
health intervention in terms of giving benefit to the
health outcome and healthcare cost.

RECOMMENDATIONS

Implementation of SSB tax, either excise taxes or ad
valorem taxes are proven effective at lowering
healthcare costs which could prevent diseases
associated with excessive sugar consumption. Thus,
policy makers were recommended to consider
imposing the SSB tax in order to increase the
population's well-being by enhancing their quality
of life, as evidenced by the research.
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