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Objectives: This review aimed to review global consumption of sugar sweetened beverages and the extent 

to which this relates to the risks of obesity and cardiovascular disease. This review also aimed to assess 

evidence on the effectiveness of soda taxes in reducing the consumption of sugar sweetened beverages. 

Methods: A literature review was performed on international rates of sugar sweetened beverage (SSB) 

consumption and associations between this and the risk of cardiovascular disease. An evaluation was 

also performed of evidence for operational results of these policies in several countries. 

Results: The studies reviewed confirmed a consistent association between sugar sweetened beverage con- 

sumption and risk of cardiovascular disease and yet sugar sweetened beverage consumption has increased 

significantly worldwide. Review of published evidence suggests that taxing sugar sweetened beverages is 

an effective policy for reducing their consumption. 

Conclusion: Based on the available evidence, an SSB tax is an effective policy in several countries. To ex- 

pand and strengthen taxation policy for health-related indicators/outcomes, well-managed experimental 

studies of actual SSB taxation policies should be conducted and the tax system should be applied to each 

country considering the circumstances and with a package of effective interventions. 

© 2019 Fellowship of Postgraduate Medicine. Published by Elsevier Ltd. All rights reserved. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

i  

a  

m  

i  

b  

f  

s  

d  

r

 

s  

t  

t  

s  

d  

o

T

Introduction 

Obesity and cardiovascular disease are major health problems

globally. With regard to these health problems, issues about sugar

sweetened beverages (SSBs) have been raised. SSBs include differ-

ent kinds of drinks (i) fruit-juices, (ii) flavored milks, (iii) carbon-

ated soft-drinks, and (iv) energy/sports drinks with added sugar.

Over the past 30 years SSB consumption has increased globally [1] .

Reports about SSB consumption and the risk of obesity and car-

diovascular disease including hypertension, coronary heart disease,

and stroke etc. have also been consistently presented [1–4] . 

In this regard, the American Heart Association recently released

a statement suggesting a decrease in sugar intake [5] . Also, the

World Health Organization (WHO) recommended imposing taxes

on SSBs in 2017. They announced that a tax on sugary drinks that

raised prices by 20% could lead to a reduction in consumption

[6] . With the success of the tax on tobacco, many health experts

strongly argued that the soda tax could help reduce the consump-

tion of sugar sweetened beverages and thus the risk for obesity

and heart health. 
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Starting with the United States in 2014 [7] , several countries,

ncluding France, England, and Mexico, have already implemented

 soda tax. However, despite the WHO’s strong recommendation,

any countries are postponing the introduction of soda tax leg-

slation due to concerns over burdening consumers and the lob-

ying of production companies [8] . However, evidence presented

rom countries that already have sugar taxes [9–12] , and the re-

ults of the association between SSB consumption and obesity, car-

iovascular disease [1–4] show that a soda tax will be helpful in

educing these health problems. 

Therefore, we would like to review the state of the global con-

umption of sugar sweetened beverages and how much they relate

o the risks of obesity and cardiovascular disease as well as to es-

ablish the basis for the global spread of soda tax legislation. This

tudy will review whether the soda tax has been effective in re-

ucing the consumption of sugar sweetened beverages and the risk

f obesity and cardiovascular disease. 

he global state of sugar sweetened beverage (SSB) 

onsumption 

SSB consumption has increased significantly worldwide. In

010, it was found that the global average intake of SSBs was 0.58

f an 8 oz. serving per day in adults. In young adults, aged 20–39,
ts reserved. 
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he consumption was about three times higher than that of the

lderly over 60 [13] . The American Heart Association (AHA) set a

aily allowance (RDA) of 24 g or 100 cal of sugar for women and

6 g or 150 cal for men [5] . Considering that other sugary foods

re consumed, the current global state of SSB consumption can be

een as both not meeting RDA and being very high. 

In the United States, SSB intakes increased by more than about

.3 times from 3.9% of calories in the late 1970s to 9.2% calories

n 2001 [14] . In 18 states of the U.S., 26.3% of adults consumed

SBs regularly more than once a day [15] . Also, during 2009–

010, adults consumed 151 kcal/day of SSBs. Moreover, according

o the National Health and Nutrition Survey in Mexico, from 1999

o 2012, SSBs intake increased in all age groups from children to

dults [16] . 

Annual per capita consumption of SSB is also very high

n European countries including Norway (119.8 l/year), Belgium

102.9 l/year), the United Kingdom (96.5 l/year) and the Nether-

ands (96.1 l/year) [17] . 

Asian countries, including China, Vietnam, and Thailand, are

urrently major growth markets for the soft drink industry [18] .

n South Korea, the prevalence of SSB consumption increased from

001 to 2009. Among adolescents, young adults, adults and the el-

erly, the prevalence rate increased to 38%, 69%, 70%, and 50% from

1%, 66%, 63%, and 32%, respectively [19] . 

ssociations between SSB consumption and the risk of obesity, 

ardiovascular disease 

Recently, data from many studies is beginning to accumulate

hat could support the fact that high SSB daily intake may increase

he risk of obesity and cardiovascular disease. There were some

ases in which individual studies showed inconsistent results, but

ecently most results of systematic studies and meta-analysis have

hown a link between SSB consumption and the risk of obesity,

ardiovascular disease. 

To examine the association between SSB consumption and

eight gain, a large-scale cohort-based study was conducted. The

roup of women whose SSB intake increased to 1 or more drinks

er day from 1 or fewer drinks per week showed the highest

eight gain during the four years [20] . In the case of men, SSB

onsumption contributed to a higher prevalence of obesity [21] .

urthermore, children who drank SSBs once a day showed a posi-

ive association between weight gain and SSB consumption [22] . 

The cardiovascular disease dealt with in previous studies can

e divided into three main categories. The first one is hyperten-

ion, the second one is coronary heart disease and the last one is

troke. 

According to the recent systematic review and meta-analysis

f six prospective cohort studies, there were positive association

etween SSB intake and the risk of hypertension. The Relative

isk (RR) of incident hypertension in the highest consumption of

SB group compared with the lowest consumption of SSB group

as 1.12. Further, 1 serving/day intake of SSBs was positively as-

ociated with an 8% increased risk of hypertension [2] . Similarly,

nother meta-analysis of six studies also predicted an increased

isk of incident hypertension for 1 serving/day intake of SSBs; the

ndings of a study on coronary heart disease (CHD) drew simi-

ar conclusions [4] . A recent meta-analysis of four studies found

hat higher consumption of SSBs is associated with an increased

isk of CHD. The RR of incident CHD was 1.17 for 1 serving/day in-

ake of SSBs [4] . Results from a meta-analysis of seven cohort stud-

es showed a higher risk of stroke for increased SSB consumption

3] . 
he impact of a tax on SSB: focusing on reducing obesity and 

eart health outcomes 

A nation’s health policy is a very important factor affecting the

ealth of the people of the country. Therefore, it is necessary to re-

iew how the implementation of a tax on SSBs as national policy

ffects the public’s obesity and cardiovascular outcomes. This sec-

ion tries to verify the effectiveness of sugar taxation policy in var-

ous countries and related studies. It will confirm a lesson learned

rom examples of voluntary or compulsory policies for substances,

uch as reducing sugar consumption. 

A literature review of electronic databases (PubMed, CINAHL,

nd Google Scholar) was conducted in order to extract the cur-

ent research evidence about the impact of a tax on SSBs. The

earch strategy included keyword terms and related text words,

ncluding ‘sugar sweetened beverage’, ‘SSB’, ‘taxation’, ‘sugar tax’,

soda tax’, and ‘policy’. Documents published over the last decade

ere reviewed and the inclusion criteria were as follows: (i) peer-

eviewed research; (ii) published from January 2008 to July 2018;

iii) written in English; and (iv) an examination of taxation for

SBs. If the articles did not meet these criteria, they were excluded

rom the study. The exclusion criteria were: (i) editorials, opinion

ieces, or conference abstracts; (ii) non-English language papers;

nd (iii) not including obesity or heart health outcomes. The data

ollection period was from 8 to 14 July and 1 to 12 November 2018.

he number of papers satisfying the inclusion criteria was 30. Of

hese, three review papers and 13 papers not covered by obesity

nd heart health outcomes were excluded. Finally, 14 papers were

elected. 

The studies that satisfied the above criteria are shown in

able 1 . Table 1 summarizes the studies about SSB tax impacts

n obesity and heart health. The results of the studies evaluating

xisting state-level sales tax rates are consistent. Mostly, the low

tate-level tax rates of the U.S. (3–5%) did not have a significant

elation with SSB consumption or obesity [23–25] . Even if there is

 significant relation, the impact is small in magnitude, as a 1 per-

entage point increase in SSB tax decreased BMI by 0.003 kg/m 

2 

24] . 

Most of the studies dealing with the impact of excise tax on

ealth-related outcomes were modeling studies conducted in vari-

us countries including the U.S. [26–28] , the United Kingdom [29] ,

reland [30] , Australia [31] , Mexico [32] , Germany [33] , South Africa

34,35] and Colombia [36] . Studies assumed tax rates that are cur-

ently being implemented or proposed in their countries, such as

0%, 20%, or $0.01/ounce and so on. 

All of the studies presented in Table 1 reported that the imple-

entation of an excise tax is associated with a decrease in obesity

ate based on reduced BMI and body weight. A 1.3% decrease in

besity and 0.9% decrease in overweight were reported in the UK

29] . In South Africa, it was reported that the effect of the SSB tax

as related to the rate of obesity reduction in both genders [34] .

n the United States, the BMI of the youth and adults decreased

y 0.16 and 0.08 kg/m ², respectively [85]. Australia [31] , Germany

33] and Colombia [36] also reported significant decreases in BMI. 

A tax on SSBs is also associated with a significant reduction

n the incidence of cardiovascular disease such as stroke, myocar-

ial infarction, and coronary heart disease. In Mexico an estimated

0,400 cases of cardiovascular disease will reduce from 2013 to

022 [32] , and in South Africa, a decrease of 10 0,0 0 0 stroke cases

ver the next 20 years [35] . It has been reported that in Australia,

eart disease will decrease by 4400 cases and stroke by 1100 cases

ver 25 years [31] . Furthermore, most studies have shown that ex-

ise tax is associated with more than a 15% reduction in SSB con-

umption [27–29] . 
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Table 1 

Summary of the studies about the impact of SSB taxes on obesity and heart health. 

Health Reduction value Consumption Tax description Study type Country Authors (year) 

indicators reduction rate 

Obesity Obesity rate 0.7% (overweight) – 10% excise tax Modelling study Ireland Briggs et al. (2013)a 

1.3% (obese) 

0.9% (overweight) 15% 20% excise tax Modelling study UK Briggs et al. (2013)b 

1.3% (obese) 

1.5% 15% A penny/ounce 

excise tax 

Modelling study USA Wang et al. (2012) 

3.8% (men) – 20% excise tax Modelling study South 

Africa 

Manyema et al. (2014) 

2.4% (women) 

2.7% (men) – 20% excise tax Modelling study Australia Veerman et al. (2016) 

1.2% (women) 

3% (overweight) – 20% excise tax Modelling study Germany Schwendicke et al. 

(2017) 4% (obese) 

1.5–4.9% 

(overweight) 

– 8%/16%/24%/32% 

excise tax 

Modelling study Columbia Vecino-Ortiz et al. 

(2018) 

1.1–2.4% (obese) 

Not associated Not associated State-level sales tax 

rates 4.2% 

Observational 

study 

USA Sturm et al. (2010) 

BMI Not associated – State-level sales tax 

rates 4.25% 

(grocery store) 

4.51% (vending 

machine) 

Observational 

study 

USA Powell et al. (2009) 

0.003 kg/m ² – State-level sales tax 

rates 3.30–5.04% 

Observational 

study 

USA Fletcher et al. (2010) 

0.16 kg/m ² (youth) 20% $0.01/ounce excise 

tax 

Modelling study USA Long et al. (2015) 

0.08 kg/m ² (adults) 

Body weight 1.54–2.55 lb – 20% excise tax Modelling study USA Dharmasena et al. 

(2012) 

0.9 lb 15% $0.01/ounce excise 

tax 

Modelling study USA Wang et al. (2012) 

Heart health Stroke incident 10 0,0 0 0 (for 20 

years) 

– 20% excise tax Modelling study South Africa Manyema et al. (2016) 

1100 (for 25 years) – 20% excise tax Modelling study Australia Veerman et al. (2016) 

Stroke & MI 

incident 

20,400 (for 10 

years) 

– 10% excise tax Modelling study Mexico Sanchez-Romero et al. 

(2016) 

Heart disease 

incident 

4400 (for 25 years) – 20% excise tax Modelling study Australia Veerman et al. (2016) 

BMI: body mass index, MI: myocardial infarction, SSB: sugar-sweetened beverage, USA: United States of America, UK: United Kingdom 
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Considerations for the implementation of an SSB tax 

Many studies to date have reported that SSB taxation can have

a positive impact on obesity and heart health outcomes. Despite

these results, researchers also suggest that in-depth considerations

are needed for the implementation of an SSB tax. In this section,

we discuss the limitations of the papers mentioned above and

some of the major issues related to the implementation of SSB

taxes. This allows us to suggest points for consideration in imple-

menting actual policies. 

First, the studies about the effects of SSB taxation on obesity

and cardiac outcomes were mostly observational studies [23–36] .

Thus, the impacts of SSB taxes validated in these studies may in-

clude uncontrolled confounders that are present in the real world.

It is possible that factors unrelated to the taxes or other interven-

tions may affect health outcomes. Moreover, the modeling studies

estimated the effects of SSB taxes on the basis of several assump-

tions and cohort study data, which not only means that they were

tested empirically but also that they have limitations because of

not considering real-world dynamics. Modeling studies based on

price elasticity could estimate the impacts to be larger than the

actual effects of taxes. Therefore, considering real-world dynamics

in the specific context of each region and controlling confounders

are necessary for establishing the internal and external validity of

such research. To expand and strengthen the basis of evidence for

evaluating tax policy on health, well-managed experimental stud-

ies of actual SSB taxation policies should be conducted. 
Second, because the specific contexts of each country are differ-

nt, the impact of a tax would also differ. In this regard, Jou (2012)

oted three points that could differentiate the effect of a sugar tax:

opulation obesity prevalence, soft drink consumption level, and

aseline tax rates [37] . If the existing obesity prevalence is high or

radually increases, and if the current SSB consumption is already

igh, the effect of policies can be significant. Further, if the exist-

ng SSB tax rate is already high, it is difficult for the tax to have

 positive effect on consumption levels or health outcomes. These

onsiderations could be useful in determining whether to enforce

axes in each country. 

Third, considering the regressive nature of an SSB tax is also

ne of the important aspects of policymaking. These concerns stem

rom the fact that low-income populations might have to pay a

arge portion of their income towards increased taxes [38] , which

ould deepen the inequality between social economic classes.

owever, a systematic study has shown that taxation provides a

imilar weight benefit to all strata and SSB taxes are regressive

nly to a very small extent; further, even the lower SEP (Socioeco-

omic Position) group had more weight benefit [39] . Thus, lower

EP groups may be able to get health benefits and reduce medical

xpenditure through taxation. Further, the revenue will be used as

elfare costs for lower SEP groups. In order to implement poli-

ies stably, it is necessary to consider the regressive nature of an

SB tax, and research about its cost-effectiveness for different SEP

roups should be conducted. Such careful consideration could help

o reach a social consensus on SSB taxation. 
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Finally, it is necessary to consider whether SSB taxation is an

ffective policy for achieving better outcomes for obesity and heart

ealth. When establishing health policies for obesity and heart

ealth at the national level, it is possible to prepare targeted mea-

ures for vulnerable/at-risk groups. The prohibition of TV commer-

ials and conducting school- or community-based preventive ed-

cation programs may be easier and more appropriate than tax-

tion. Although many studies have shown that an SSB tax has a

ositive effect on health outcomes, it does not solve all of the

roblems associated with obesity and cardiovascular health. Poli-

ies should be implemented with a package of effective interven-

ion programs. 

onclusion 

The reviewed studies indicate a consistent link between SSB

onsumption and the risk of cardiovascular disease, and yet, SSB

onsumption has increased significantly worldwide. To solve this

roblem, several countries have already implemented a soda tax

mposition. The research discussed in this review suggests that

axing SSBs is an effective policy for reducing obesity and heart

ealth. However, to expand and strengthen the basis of evidence

or evaluating tax policy on health, well-managed experimental

tudies of actual SSB taxation policies should be conducted. More-

ver, because the specific contexts of each country are different,

he impact of tax would also differ. Therefore, SSB tax systems will

ave to be adjusted to each country’s circumstances. Further, taxes

lone will not solve the obesity epidemic in the world, and they

hould be implemented along with a package of effective interven-

ions, for example, the prohibition of TV commercials and school-

r community-based preventive education programs or diet educa-

ion related to calories, and so on. As with other policies, contin-

ing to assess their effectiveness is far more important than only

mplementing them. 
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