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Abstract

Objectives. Given the growing interest worldwide in applying public policies to improve
human health, we undertook a systematic review of studies investigating whether public
policies targeting unhealthy products could reduce cardiovascular diseases.

Study Design. Systematic review of literature.

Methods. We searched research studies published in 2000-2020 from major databases
including MEDLINE and EMBASE. We followed PRISMA guidelines, and narratively
synthesized the studies based on vote counting and direction of the intervention effect.

Results. Ninety-eight studies, mostly from high-income countries, met the inclusion criteria.
Most studies were on public policies targeting sugar-sweetened beverages and tobacco,
followed by alcohol, sugar, salt, and junk foods. Overall, many reported that several fiscal,
regulatory, and educational policies generated beneficial effects of reducing the diseases.
Those studies that reported no or limited effects highlighted several socio-demographic and
health-risk characteristics, and design and implementation aspects of the policy interventions
as factors limiting the policy effects; most of these are modifiable with appropriate policy
interventions. For instance, lower magnitudes of tax, substitution with other unhealthy
products, and firms’ competitive response strategies, pre-existence of smoking bans,
incremental enactment of smoking regulations, degree of enforcement, and various socio-

cultural factors minimized the effects of the policies.

Conclusion. The literature supports a growing consensus on the beneficial effects of public
policy for improving human health. Design and implementation of public policies must
address various impeding factors and incorporate appropriate remedial measures. Further
research is needed from low-and middle-income countries, and on whether and how multiple

policy instruments work in tandem.

1. INTRODUCTION

Non-communicable diseases (NCDs) such as heart disease, stroke, diabetes, cancer and
chronic respiratory diseases are the leading causes of premature death worldwide,

representing more than 72% of all deaths and disabilities in 2016 2. Moreover, they create a



huge economic burden for affected households, particularly in low- and middle-income
countries (LMICs)2. NCDs are also identified as one of the major risk factors of Covid-19
pandemic; recent research and anecdotal evidence show that patients with NCDs are more
susceptible to Covid-19, and patients with co-morbidities of NCDs experience more severe
COVID-19 outcomes, including needing longer hospitalization and related-mortality*®. A
large and consistent body of evidence, including systematic reviews and meta-analyses,
demonstrated that consumption of unhealthy products such as alcohol”"®, sugar and sugar-
sweetened beverages (SSBs)!%%°, tobacco®28, salt!® 2% and junk foods? are major risk factors
for cardiovascular diseases (CVDs) and their metabolic bio-markers, and most of these are
modifiable with appropriate policy interventions. In parallel, numerous review studies have
also demonstrated links between various public policy instruments and consumption of
unhealthy products?>’. However, some primary studies have shown that, even though public
policies helped to reduce consumption, the decline in consumption was not sufficient to
reduce body mass index (BMI) and obesity?® 2°. Obesity is a chronic metabolic disorder
associated with CVDs mortality and morbidity*°.

Some previous systematic reviews have synthesized the effects of public policies related to
unhealthy products on CVDs, but they have considered narrowly selected components of
policy instruments and its effects on public health, including a selected range of CVDs
outcomes®'-*¥’, Bringing these literatures together in a broader synthesis in the form of a large-
scale review of whether a full spectrum of public policies, such as educational, fiscal, and
regulatory policies, can produce a reduction in CVDs would form a more comprehensive
evidence base for CVD prevention policymaking. In an attempt to fill this gap, we carried out
a systematic review of research studies investigating whether public policies targeting
unhealthy products could produce considerable changes in their consumption and
subsequently translate into a decline in CVDs and their metabolic bio-markers. Specifically,
conceptualizing public policies targeting unhealthy products as a CVD intervention, our focus
was on identifying evidence of an intervention effect rather of measuring the size of the
effect. Furthermore, we identified modifying factors that could influence the effects of those

policies, especially in contexts where the policies had no or limited effects.
Public policy instruments

There is growing interest globally in applying several public policy instruments to reduce the
consumption of unhealthy products, with the ultimate objective to reduce chronic diseases,

especially the NCDs®,



Several ‘educational/ informative’ policies consisting of awareness programs, health
warnings on tobacco and alcohol, and food nutrition labeling have widely been used globally
to reduce the consumption of unhealthy products®®#°. In 1965, the US mandated the health
warnings on cigarette packs, and, thereafter, several countries required implementation of
such picture-based warning labels. Similarly, countries and jurisdictions have employed food
labelling policies with the aim to inform consumers about the amount of unhealthy
components including sugar, fats, and sodium in the food products so to enable them to make
healthier food choices.

However, recently, the attention has shifted to another set of public policy instruments: fiscal
and regulatory policies. One of the strategies of the World Health Organization’s Action Plan
on non-communicable diseases is “to use fiscal policies and marketing controls in full effect
to influence demand for tobacco, alcohol, and foods high in saturated/trans fats, salt and
sugar”®. Several countries, recently, started either adopting or proposing fiscal policies,
especially in the form of increased tax on SSBs and junk foods. Similarly, interest is growing
for implementing various regulatory policies including actions of marketing controls and
restricting the availability/use of unhealthy products*'. Especially after the year 2000, several
countries introduced smoking bans on all public places*>*®, and few countries started limiting

the availability SSBs and salty snacks in schools?3 2% 4950,

Our systematic review aims to synthesize the impacts of these policies on CVDs reduction,
with focus on the extent to which research studies reporting beneficial effects of public policy
interventions. We investigate several sociodemographic and policy intervention-related
factors, including design and implementation aspects of the policy interventions and limiting
policy effects. We also consider the implications for how design and implementation of
public policies must consider carefully and incorporate means to combat those impeding

factors.
2. METHODS

We conducted a systematic literature search abiding the PRISMA guidelines, and carried out

a narrative synthesis of the study findings®..
2.1 Theoretical framework

Based on previous research, we framed a simple possible causal chain of how public policies
could alter the consumption of unhealthy products, and its possible effects on changes in

CVDs-related morbidity and mortality.



Figure 1. Causal chain of the effects of public policy on consumption of unhealthy products and health outcomes
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Phase 1: Public Policies and Consumption

We categorized public policies under three broad groups, namely, educational, fiscal, and
regulatory policies (Figure 1). These policy instruments aim to inform and incentivize people
to adopt wise consumption decisions and thereby positively alter consumption behaviors® 4L,
The educational interventions allow people the freedom of choice as consumers, but are
intended to help them to develop better appreciations about the links between consumption
choices and health consequences. The regulatory policies, at the more authoritarian end of the
policy scale, restrict the availability/use of unhealthy products*!. Falling somewhere between
the extremes of educational and regulatory interventions, the fiscal/price policies are
monetary nudges that seek to change consumption behavior towards healthier options by
changing product prices to make unhealthy choices less affordable.

Phase 2: Consumption and Decline in CVDs

Subsequently, declines in consumption induced by public policy interventions are expected to
reduce the incidence and prevalence of CVDs and its metabolic risk factors, and then a
decline in the related mortality. For instance, the epidemiological pathways show that
increased consumption of SSBs is more likely to produce low satiety levels, thus, increasing
the risk of weight gain and the development of metabolic syndrome and type-2 diabetes,
which in turn significantly increase the risk for CVDs®2. Similarly, junk food with low
nutrient density that provides calories primarily through fats and added sugars also would
increase the risk of CVDs®" 53, As tobacco smoke contains high levels of carbon monoxide,
an increase in tobacco consumption is associated with increased risks of heart attacks,
hypertension, blood clots, strokes, hemorrhages, and other disorders of the

cardiovascular system®*. Tobacco consumption may also have indirect effects on CVDs risk,
where breathing secondhand smoke can interfere with the normal functioning of the heart,
blood, and vascular systems leading to increased risk of heart attack>®. Similarly, excessive
consumption of alcohol increases the risk of heart failure, stroke, peripheral arterial disease,

and hypertension®®.
2.2 Inclusion and exclusion criteria

We considered all those public policies aiming to reduce the consumption of unhealthy
products. Informed by the literature, we considered a wide range of unhealthy products
including alcohol, SSBs, tobacco, salt, sugar and junk foods. We included studies that

reported morbidity (incidence/prevalence/hospital admission rates) and/or mortality related to



at least one of the following CVDs: angina, stroke, coronary heart diseases, myocardial
infarctions (M), obesity/BMI/overweight, hyperlipidemia, hypertension, and type-2 diabetes.
Since there is extant literature including systematic reviews and meta-analysis already
showing the positive effects of public policies in reducing the consumption of unhealthy
products, we focused on a longer causal chain by considering whether the policies could
produce considerable changes in consumption that can subsequently translate into declines in
CVDs. Therefore, studies that reported only the effect of policies on changes in consumption,
but not on CVDs were excluded. Studies published between 1% January 2000 and 30" June
2020 were included. No restriction was imposed on the study designs and country settings.

2.3 Search strategy

We identified the studies from major online databases including MEDLINE, EMBASE,
Google Scholar, and other relevant websites including SSRN, NBER, OECD, WHOLIS, and

a hand search of cross-references.
2.4 Data synthesis, and the assessment of risk of bias

Given the heterogeneity in both the study designs and the measures of intervention effect, we
produced a narrative synthesis of the study findings. Following guidelines set out by Campbell
et al.>!, our focus was on identifying “is there any evidence of an intervention effect?” rather
of measuring “what is the average intervention effect?”. We followed the approach of vote
counting based on the direction of the measure of the intervention effect. Accordingly, the
effect was grouped as beneficial effects versus no effects. Using a standard form recommended
in the JBI Critical Appraisal Tools®’, we examined the components of each included primary

study for risk of bias.

We present the results separately by geographical location, particularly by country. In part,
this is because design and implementation of most of the public policies as strategies to fight
against CVDs emerged from a small number of high-income countries. Moreover, some
studies examine the impact of policies which are modifications of some existing policies
overtime; for example, many countries in fact increased the tax over the existing tariffs by
explicitly stating the welfare impacts in CVDs prevention. Presenting the findings separately
by geographical location provides important contextual information to help readers relate the
effects of various public policy to the socioeconomic and political contexts of those countries.

Furthermore, as the growing interest in applying these policies in LMICs is a relatively recent



phenomena, presenting findings this way informs policymakers, particularly from LMICs, of

the need to adapt lessons across contexts.
3. RESULTS
3.1 Description of the studies

Ninety eight research studies met our inclusion-exclusion criteria (Figure 2). The most
common study settings were high-income countries. The studies of fiscal policies (n=38)
were mostly taxes on SSBs (n=29), with a relative few focusing on tobacco (n=4), alcohol
(n=4) and junk foods (n=1) (Supplementary Table 1). The studies of regulatory policies
(n=55), primarily involved smoking cessation in public places (n=50), and bans on SSBs
(n=4) and junk foods (n=1) in school settings (Supplementary Table 2). The studies of
educational policies were mostly awareness programs such as nutrition labelling requirements

to reduce the consumption of unhealthy foods (n=4) (Supplementary Table 3).



Figure 2. PRISMA flow diagram for identifying studies for inclusion
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3.2 Effects of fiscal policies

3.2.1 SSBs-related fiscal policies

Several studies of fiscal policies, mostly simulation studies predicting the effects of proposed
tax increase, demonstrated beneficial effects of reductions in CVDs and their bio-markers in
the US: imposing a $0.01/ounce SSBs excise tax are expected to reduce diabetes, coronary
heart events, strokes, and related premature deaths®®, BMI®® and obesity®®; a proposed 20%
increase in SSBs tax would reduce BMI®, weight®? 5 and overweight and obesity among

adults and children®*, and reductions in stroke-related deaths, and a somewhat lesser extent,

due to diabetes and coronary heart disease®.

> with reasons
(n=14)




Similarly, several fiscal policy studies showed beneficial impacts in other country settings.
Findings indicated beneficial effects of a proposed 20% SSBs tax in the metabolic risk
factors of CVDs in the UK®, Australia®, Germany®, South Africa®"* and India’. A 10%
SSBs tax was found to reduce obesity rates in Ireland’. In Mexico, 10% SSBs tax was
predicted to reduce the incidence of diabetes, strokes, and MI"* and a 1-peso-per-liter tax
increase was predicted to prevent diabetes’.

However, a few studies reported no or limited effects of tax on CVDs. In the US, following
very similar study approaches, two simulation studies estimated that a calorie-based increase
in SSBs tax would result in significant weight-loss but non-significant decreases in obesity

prevalence’ 7’

In contrast to the mostly beneficial findings from the simulation studies reported above, a few
empirically tested studies of actual policy intervention found very limited effects. In the US,
studying the effects in states with and without an SSBs tax, studies found either no or very
small effects of a SSBs tax on BMI and obesity?® ® 7, and beneficial effects among only
those who are already overweight, especially among children from low-income families®®. As
one of the major potential factors limiting the effects, studies highlighted that the small
magnitude of tax would not produce any meaningful difference in consumption behavior?® 78
8, In addition, the type of tax also matters: excise tax was more effective as compared to
sales tax because the latter is not incorporated into the shelf price®*, making the higher costs
due to excise tax less visible to consumers®’. Moreover, the availability of close substitutes,
the associated cross-price elasticity, and the subsequent substitution with other high-caloric
products also might limit the policy effects?® ’°. Furthermore, firms’ competitive marketing
strategies of fully or partially absorbing the tax burden can dampen the impact of tax

increases®.
3.2.2 Tobacco-related fiscal policies

Studies of tobacco-related fiscal policies (n=4) assessed the direct and indirect effects of
increasing cigarettes taxes®'84, A US-based study investigating the direct effect of increasing
the cigarette excise tax found no clear effect on the morbidity rate for heart attacks and
strokes (Supplementary Table 1)8. In contrast, reporting the unintended consequence of
tobacco tax, studies found that the cigarette tax increased BMI among adults®, and among
the children of smoking mothers in the US®?, and obesity in Canada®®. These studies

highlighted the epidemiological relationship between a decline in smoking and the risk of



obesity, as well the income effect of increased cigarette prices on households, as the major
factors causing increase in obesity overall, and thus, limiting the effects of tobacco-related

tax policies.
3.2.3. Alcohol-related fiscal policies

Of the studies on alcohol-related fiscal interventions (n=4), a proposed increase in excise tax
in European Union countries was predicted to postpone considerable deaths and reduce
prevalence of diabetes and strokes®®. In the US, increased alcohol taxes were associated with

reductions in alcohol-related disease mortality in Alaska®, Florida®” and New York®.
3.2.4. Other unhealthy product-related fiscal policies

In Australia, a population-level intervention of a 10% ‘junk-food' tax was associated with a

reduction of mean weight®.
3.3 Effects of Regulatory policies
3.3.1 SSBs-related regulatory policies

Studies of the SSBs-related regulatory policies (n=4) focused on limiting access to SSBs in
school settings in the US and Canada. Reducing the availability of SSBs was associated with
reduction in their consumption, and thereby with reduced obesity*® *°. In contrast, while a
decrease in SSBs consumption due to a regulatory intervention in school settings in the US,
this did not translate into a decrease in obesity?. Another study found only moderate
beneficial effects on the consumption of SSBs, which ultimately had no effect on BMI and
obesity?®. The potential reasons for such limited effects is that i) students substitute food that
can be bought from outside their school, and ii) the food with the same energy content

available in school?® 2% 49,

3.3.2. Tobacco-related regulatory policies
Of the studies of regulatory policies of smoking restrictions in public and workplaces (n=56),
studies showed considerable beneficial effects (n=34), limited beneficial effects (n=18), and

no effects (n=4).

In the US, many studies reported beneficial effects of declines in hospital admission for
various CVDs* 9% and CVDs-related morbidities and mortalities®®1%%, However, many
studies showed mixed effects and/or no or small effect sizes of smoking bans. In the US, only
a modest beneficial effect in the form of a small decrease in AMI hospital admission rates in

the Medicare recipients!®, and in some states had little or no immediate measurable effect on



AMI mortality'®, Another study found no effect on short-term declines in mortality or
hospital admissions for myocardial infarction (Ml), with considerable heterogeneity in effect
between the regions'®. In New York, fewer hospital admissions for AMI, but no reduction in

the number of hospital admissions for stroke was found“®.

Several studies of tobacco-related regulatory policies conducted in European countries mostly
showed beneficial effects. In Italy, a smoking ban in public places was associated with a
reduction in acute coronary events?” 1% decline in hospital admissions for AMI aged under
60'% and decline in acute coronary events among persons aged less than 70 years*?, but only
modest beneficial effects in the short-term was found while adjusting for different model

specifications!®,

In Spain, studies found a reduction in the AMI hospitalization rate due to the implementation
of the 2006 anti-smoking law'*!, and a reduction in AMI mortality due to its extension of the
law to more public places'*2. Another study found mixed-effects, with no significant changes
in hospital admission rates for any CVDs in the city of Madrid but significant changes in
Barcelona®. Another study in Spain demonstrated that hospitalizations due to CVDs
significantly decreased in the population aged > 65 years immediately after the
implementation but not among patients >18 years of age, however, with wide
heterogeneity in effects in different provinces. The source of this heterogeneity may be

related to differences in implementation** 113,

In Switzerland, studies reported decreases in the incidence of AMI* 11> and ischemic heart
disease (IHD) hospitalizations!® and ST-Elevation Myocardial Infarction (STEMI)
hospitalizations*'’. Another study demonstrated a decrease in the hospitalization rate for

acute coronary syndrome (ACS) but not for ischemic stroke!!8,

In Denmark, a study reported significant reductions in AMlI-related hospital admissions one-
year and two-years after the ban*. However, they also found a reduction in the year before
the ban. They explain this finding as resulting from: i) the incremental enactment of smoking
bans prior to the nationwide ban of 2007 alongside the implementation of a nation-wide ban
on industrially produced trans-fatty acids in food in 2004, ii) uneven/partial enforcement of
the smoking ban of 2007, including several exceptions to the ban that were made, and iii)
cultural norms around socializing, as most social events are in private homes, whereas the

Danish smoking ban prohibits smoking only in public areas®.



In Belgium, a stepwise introduction of smoking ban was associated with immediate rather
than gradual decrease in AMI mortality®®. In Germany, studies reported decrease in hospital
admissions for STEMI*®, and for both AMI and angina pectoris'%.

In the UK, the beneficial effects was reported in terms of decrease in hospital admissions for
ACS' and emergency admissions for MI*?2, In Ireland, the smoking ban was associated with
a reduction in IHD, and stroke-related mortality among people aged > 65 years'?3, and with
an early significant decrease in hospital admissions for ACS*?*. Reduction in AMI admissions
was found in New Zealand*?®, Uruguay 1?6 and Canada®" 127128 Another study in Canada that
demonstrated a small effect size in the decline in hospital admission rates for CVDs'?°
pointed out the stepwise enactment of anti-smoking legislation and lower rates of current
smoking levels accounted as possible reasons. A decline in CVD-related morbidity was found
in Russia®®. Beneficial effects of smoking ban for ACS was found in Argentina®*! and

France®®2,

3.3.3 Effects of alcohol-related regulatory policies

No studies on alcohol-related regulatory policies were found in our review.
3.3.4. Other unhealthy products-related regulatory policies

A study in the US found that limiting the availability of salty snacks in schools was

associated with decrease obesity™°.
3.4 Educational policies

A study of educational program of discouraging SSB consumption in school settings in
Brazil resulted in a decline in the consumption but a non-significant overall reduction in
BMI, except among those students who were overweight at baseline*® (Supplementary Table
3). In the US, one study of nutrition and caloric labels more broadly showed that such labels
had no effect at the population level'**, and another study showed that reading nutrition
information does not affect BMI**®. One study in South Korea showed that pictorial warning
labels on cigarettes were associated beneficial effects of reductions in diabetes and IHD

cases'®. We found no studies of alcohol-related educational policies.
3.5 Effects of combined implementation of policies

Only a few studies (n=4) reported the effects of the two or three interventions, either when jointly
implemented or when implemented as separate policies but across overlapping time periods

(Supplementary Table 4). These studies predicted considerable beneficial effects of the combination



of tobacco-related fiscal and regulatory policies in CVDs prevention in India®*’, Russial®’, China®®

and Panama'®,
3.6 Role of funding source

We found most of the studies were funded by either government agencies or philanthropic
organizations or multilateral international agencies. Fourteen studies did not disclose their funding
source. We found only one study directly funded by industry, and it showed that the smoking ban in
public places had little or no immediate measurable effect on AMI mortality.

4. DISCUSSION

Overall, our study showed an increasing consensus in the literature about the beneficial effects of
public policies for reducing CVDs. The few studies which reported no or limited effects highlighted
many potential factors limiting the magnitude of policy effects. These include intervention-related
factors, such as design and implementation aspects of the policy interventions, and various

sociodemographic and health risk characteristics of the target population groups.

For instance, a substantial increase in the tax is required to produce significant effects’®.
Furthermore, after the imposition of a tax, as some studies highlighted, consumers may
substitute the consumption of other high-calorie drinks (milk, fruit juice, other sugary, high
calorie foods, etc.) for SSBs, which would offset the calorie decline?® °. This finding implies
that taxing SSBs with the aim to reduce caloric intake must also tax potential substitutes as
well. However, these are sometimes nutritionally controversial propositions, as substitutes
such as milk are rich sources of calcium and vitamins. Our review also indicated that firms’
competitive marketing strategies--especially manufacturers’ and retailers’ responses--can
dampen the impact of tax increases. In particular, manufacturers and retailers may fully or
partially absorb the tax burden, meaning prices overall will not increase for the consumer
despite higher taxes®*. Whether firms respond by fighting the policy measure or promoting
diet drinks as an alternative also matters; such responses can dampen efficacy of fiscal
policies, and thus warrant appropriate policy considerations®. Policymakers may also
incorporate several intervention-related factors as well as sociocultural factors in the
implementations of the public policies*? 45 48,103, 118,123,129 “New public policy instruments
may be efficaciously applied to complement pre-existing policy interventions for stronger
beneficial effects. The degree of enforcement of the policy interventions also influences the

impact of the policies: for example, citing that the enforcement of the smoking ban in prison



provides a case of full enforcement, one study has shown that full enforcement as compared
to the partial enforcement of the smoking ban in public places has yielded better results'®,

The unintended consequences of a tax on tobacco and the relevance of fiscal policy on
tobacco is another area of policy concern. Our review found only one study on the direct
effect of cigarette taxes on CVDs (reporting limited beneficial effects in reducing CVDs)
whereas 4 studies had demonstrated that taxes on cigarettes were associated with the
unintended effect of increasing obesity. We suggest that this may not be considered a case
against using taxes on tobacco; rather, it may simply reflect the small number of studies on
assessing the direct effect. There are many studies showing that cigarette consumption is
sensitive to prices'* 1, and a tax increase of high magnitude is expected to generate some
direct benefit of reduction in CVDs, especially AMI and IHDs. Further research on this topic,
particularly testing what confounding factors may affect the final outcomes of CVDs, is
needed.

We could find only a few studies of education interventions. These insights should not
undermine the relevance of educational policies in the CVDs prevention. Some studies of
educational interventions prior to our study inclusion period had shown beneficial effects.
Analysis of public policy instruments has been evolving as a field: where the educational
policies were an early pioneer, fiscal and regulatory policies have been of more recent
interest, it is therefore possible that recent studies may be skewed towards fiscal and
regulatory policies. Given that education policies such as nutrition labelling, tobacco
labelling, and warning against the health consequences of alcohol and tobacco products in the
media still in wide use for reducing the excess consumption of unhealthy products, it may be
that the educational policies are effectively serving as baseline interventions, and fiscal and
regulatory policies have served as supplementary policies, producing better cumulative

results.
4.2 Limitations of the study

Our review study has several limitations. First, we have included only those public policies
targeting unhealthy products affecting CVDs, and excluded the public policies targeting other
risk factors of CVDs (for example, physical activity). Second, as industry funded studies are
highly vulnerable to bias, we tried to identify the sources of study funding from the funding

disclosure of each study. However, it is possible that the tobacco, alcohol and food



multinationals may use a variety of opaque routes to fund biased science. Our analysis may
not have detected such purposeful obfuscation.

4.3 Suggestions for future research

First, further research is needed on whether and how multiple policy instruments work in
tandem, as most of the included studies assessed the effects of stand-alone policies, be it
fiscal, regulatory, or educational. Second, future research may examine whether and how
specific public policy instruments generate beneficial externalities: when, for instance, a
government announces an increase in tax on SSBs and tobacco with an explicitly stated
objective of preventing CVDs, it creates awareness of the health impacts of these products.
As highlighted by one example, the generation of substantial media attention on the Danish
regulatory smoking policy might have produced such externalities*. Third, more research is
needed on actual policy interventions- we found several studies of SSBs-related fiscal
policies were mostly modelling studies of increased taxes. Finally, more research is needed in

low- and middle-income countries.
4.4 Policy Implications

Reflecting on our review findings, we call for applying various public policy instruments in the fight
against the CVDs. Our review has identified several factors that impede the effect of these policies.
However, importantly, most of these factors are modifiable, and so can be addressed with

appropriate policy modifications.

To amplify policy effects, we suggest setting a high amount/rate of tax as a substantial
increase in the tax found to be required to produce significant effects’®. Furthermore,
policymakers need to choose the appropriate type of tax as the type of tax also matters:
Excise tax was found to be more effective as compared to sales tax because the latter is not
incorporated into the shelf price® 8%, We have also found evidence of firms’ competitive
marketing strategies in dampening policy effects®* ¢, which highlights the need for
incorporating the potential counter response strategies while designing and implementing the
public policy instruments. Our findings also call for policymakers to incorporate intervention-

related factors as well as sociocultural factors in the implementations of the public policies**
45, 48, 103, 118, 123, 129

5. CONCLUDING REMARKS

The literature supports a growing consensus on the beneficial effects of public policy targeted

on unhealthy products for CVDs reduction. However, several sociodemographic and health



risk characteristics and intervention-related factors, including design and implementation
aspects of the policy interventions, can limit policy effects. Our study emphasize the
importance of carefully considering the design and implementation of public policies and

incorporating appropriate measures to combat those impeding factors.
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Appendix Table A. Search strategy

A-1.Data base: PubMed

("public polic*"[tiab] OR "social polic*"[Title/Abstract] OR "economic polic*"[Title/Abstract] OR

"fiscal polic*"[Title/Abstract] OR "price polic*"[Title/Abstract] OR "excise duty*"[Title/Abstract] OR

"tax"[Title/Abstract] OR "taxes"[Title/Abstract] OR "taxation"[Title/Abstract] OR

"subsid*"[Title/Abstract] OR "regulatory polic*"[Title/Abstract] OR "legal polic*"[Title/Abstract] OR

"restriction*"[Title/Abstract] OR "ban"[Title/Abstract] OR "label*"[Title/Abstract] OR
"packag*"[Title/Abstract] OR "cessation"[Title/Abstract] OR "school polic*"[Title/Abstract] OR

"education*"[Title/Abstract] OR "awareness"[Title/Abstract] OR "nutrition polic*"[Title/Abstract] OR

"nutrition program*"[Title/Abstract] OR "pictorial warning label*"[Title/Abstract]) AND ("sugar
sweetened beverage*"[Title/Abstract] OR "beverage*"[Title/Abstract] OR "soft
drink*"[Title/Abstract] OR "tobacco"[Title/Abstract] OR "smoking"[Title/Abstract] OR
"alcohol"[Title/Abstract] OR "dietary sugar"[Title/Abstract] OR "sugar"[Title/Abstract] OR
"salt"[Title/Abstract] OR "junk food"[Title/Abstract] OR "fat food"[Title/Abstract] OR "unhealthy
food"[Title/Abstract] OR "sugary food"[Title/Abstract] OR "salty food"[Title/Abstract] OR "trans
fats"[Title/Abstract]) AND ("Cardiovascular diseas*"[Title/Abstract] OR "coronary heart
diseas*"[Title/Abstract] OR "obesity"[Title/Abstract] OR "diabetes"[Title/Abstract] OR

"overweight"[Title/Abstract] OR "Body Mass Index"[Title/Abstract] OR

"hypertension"[Title/Abstract] OR "hyperlipidemia"[Title/Abstract] OR "Stroke"[Title/Abstract] OR

"Ischemic stroke"[Title/Abstract] OR "Acute myocardial"[Title/Abstract] OR
"infarction"[Title/Abstract] OR "Angina"[Title/Abstract] OR "Acute coronary
syndrome"[Title/Abstract])

A-2. Database: MEDLINE (Ovid)

Searches
1 | (taxes[Title/Abstract]) OR taxes[Text Word]
2 | (taxation[Title/Abstract]) OR taxation[Text Word]
3 | (excise dut*[Title/Abstract]) OR excise dut*[Text Word]
4 | (fiscal*[Title/Abstract]) OR fiscal*[Text Word]
5 | (economic polic*[Title/Abstract]) OR economic polic*[Text Word]
6 | (regulatory polic*[Title/Abstract]) OR regulatory polic*[Text Word]
7 | (subsidy[Title/Abstract]) OR subsidy[Text Word]
8 | (subsidies[Title/Abstract]) OR subsidies[Text Word]
9 | (legal polic*[Title/Abstract]) OR legal polic*[Text Word]
10 | (labelling[Title/Abstract]) OR labelling[Text Word]
11 | (labeling[Title/Abstract]) OR labeling[Text Word]
12 | (packaging[Title/Abstract]) OR packaging[Text Word]
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13

(school polic*[Title/Abstract]) OR school polic*[Text Word]

14

(educational polic*[Title/Abstract]) OR educational polic*[Text Word]

15

(nutrition polic*[Title/Abstract]) OR nutrition polic*[Text Word]

16

(food polic*[Title/Abstract]) OR food polic*[Text Word]

17

(marketing[Title/Abstract]) OR marketing[Text Word]

18

(smoking polic*[Title/Abstract]) OR smoking polic*[Title/Abstract]

19

(tobacco polic*[Title/Abstract]) OR tobacco polic*[Text Word]

20

(alcohol polic*[Title/Abstract]) OR alcohol polic*[Text Word]

21

(smoking ban*[Title/Abstract]) OR smoking ban*[Text Word]

22 | (commitment contract[Title/Abstract]) OR commitment contract[Text Word]
23 | (workplace polic*[Title/Abstract]) OR workplace polic*[Text Word]

24 | (dietary sugar[Title/Abstract]) OR dietary sugar[Text Word]

25 | (sugar sweetened beverage*[Title/Abstract]) OR sugar sweetened beverage*[Text Word]
26 | (soft drink*[Title/Abstract]) OR soft drink*[Text Word]

27 | (junk food*[Title/Abstract]) OR junk food *[Text Word]

28 | (salty food*[Title/Abstract]) OR salty food *[Text Word]

29 | (sugary food*[Title/Abstract]) OR sugary food *[Text Word]

30 | (sugar tax*[Title/Abstract]) OR sugar tax*[Text Word]

31 | (sugar polic*[Title/Abstract]) OR sugar polic*[Text Word]

32 | (obesity[Title/Abstract]) OR obesity[Text Word]

33 | (diabetes[Title/Abstract]) OR diabetes[Text Word]

34 | (overweight[Title/Abstract]) OR overweight[Text Word]

35 | (Body Mass Index[Title/Abstract]) OR Body Mass Index[Text Word]

36 | (hypertension[Title/Abstract]) OR hypertension[Text Word]

37 | (hyperlipidemia[Title/Abstract]) OR hyperlipidemia[Text Word]

38 | (cardiovascular*[Title/Abstract]) OR cardiovascular*[Text Word]

39

lor2or3ord4or5or6or7or8or9orl10orllorl2orl13orl4orl5orl16orl17or18or19or

200r21lor22or23o0or24or250r26or27or28or29or30o0r31

40

320or330or34or350r36or37o0r38

41

39 and 40
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Appendix Table B. JBI’s risk of bias check list for studies

1: Cross sectional study checklist

1.Were the criteria | 2.Were the study 4.Were objective, 6.Were strategies 7.Were the -
Study authors for inclusion in the subj_'ects and _the ns;é\glsisrézeig);p\?;ﬁ;e standard criteria used c%gg;i ding factors to deal wi_th outcomes measured s?;{;giifg;g?;g;e

sample clearly setting described and reliable way? for measurement of identified? confounding in a valid and used?

defined? in detail? ) the condition? ) factors stated? reliable way? )
Barnett et. al (2008) Yes Yes Yes Yes Yes partially Yes Yes
Baron -Adesi et. al (2006) Yes Yes Yes Yes Yes Yes Yes Yes
Barone-Adesi et. al (2011) Yes Yes Yes Yes Yes Yes Yes Yes
Barr et. al (2012) Yes Yes Yes Yes Yes No Yes Yes
Barrientos-Gutierrez et al. (2017) Yes Yes Yes Yes Yes No Yes Yes
Bartecchi et. al (2006) Yes Yes Yes Yes Yes Yes Yes Yes
Basu et al (2014) Yes Yes Yes Yes Yes No Yes Yes
Binswanger et. al (2014) Yes Yes Yes Yes Yes Yes Yes Yes
Bonetti et. Al (2011) Yes Yes Yes No Yes Yes Yes Yes
Briggs et al (2013) Yes Yes No Yes Yes Yes Yes Yes
Briggs et al (2013) Yes Yes No Yes Yes Yes Yes Yes
Manyema et al (2014) Yes Yes Yes Yes Yes Yes No Yes
Bruintjes G et al. (2011) Yes Yes Yes Yes Yes No Yes Yes
Cesaroni et. al (2008) Yes Yes Yes Yes Yes No Yes Yes
Christensen et. al (2014) Yes Yes Yes Yes Yes Yes Yes Yes
Cox et. al (2014) Yes Yes Yes Yes Yes No Yes Yes
Cronin et. al (2012) Yes Yes Yes Yes Yes No Yes Yes
D. Ferrante et. al (2011) Yes Yes Yes Yes No Yes Yes Yes
Dharmasena & Capps (2012) Yes Yes Yes Yes Yes No Yes Yes
Di Valentino et. al (2014) Yes Yes No Yes Yes Yes Yes Yes
Dove et. al (2010) Yes Yes Yes Yes Yes Yes Yes Yes
Fletcher et al (2010) Yes Yes Yes Yes Yes Yes Yes Yes
Fletcher et al (2010) Yes Yes Yes Yes Yes Yes Yes Yes
Fletcher et al (2010) Yes Yes Yes Yes Yes No Yes Yes
Finkelstein et al. (2010) Yes Yes Yes Yes Yes No Yes Yes
Finkelstein et al. (2013) Yes Yes Yes Yes Yes No Yes Yes
Galan et. al (2015) Yes Yes No Yes Yes Yes Yes Yes
Galan et. al (2018) Yes Yes Yes Yes Yes Yes No Yes
Gambaryan et. al (2018) Yes Yes Yes Yes Yes No Yes Yes
Gasparrini A et. al (2009) Yes Yes No Yes Yes Yes Yes Yes
Gaudreau et. al (2013) Yes Yes No Yes Yes Yes Yes Yes
Gortmaker et al. (2015) Yes Yes Yes Yes Yes No Yes Yes
Gupta R et. al (2011) Yes Yes Yes Yes Yes No Yes Yes
Hahn et. al (2011) Yes Yes Yes Yes Yes No Yes Yes
Herman and Walsh (2011) Yes Yes No Yes Yes Yes Yes Yes
Hurt et. al (2012) Yes Yes Yes Yes No Yes Yes Yes
Jan et. al (2014) Yes Yes No Yes Yes Yes Yes Yes
Juster, H.R., et. al (2007) Yes Yes No Yes Yes Yes Yes Yes
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Kang E (2017) Yes Yes Yes Yes Yes No Yes Yes
Kent BD et. al (2012) Yes Yes No Yes Yes Yes Yes Yes
Khuder S A et. al (2007) Yes Yes No Yes Yes Yes Yes Yes
Kristensen et al (2014) Yes Yes Yes Yes Yes No Yes Yes
Lemestra et. al (2008) Yes Yes Yes Yes Yes No Yes Yes
Lhachimi et al (2012) Yes Yes Yes Yes Yes No Yes Yes
Linetal. (2011) Yes Yes Yes Yes Yes No Yes Yes
Liu et. al (2008) Yes Yes Yes No Yes Yes Yes Yes
Long et al. (2015) Yes Yes Yes Yes Yes No Yes Yes
M. Sims et. al (2010) Yes Yes Yes Yes Yes No Yes Yes
Manyema et al. (2015) Yes Yes Yes Yes Yes No Yes Yes
Manyema et al. (2016) Yes Yes Yes Yes Yes No Yes Yes
Masse et al(2014) Yes Yes Yes Yes Yes Yes Yes Yes
Mellor (2011) Yes Yes Yes Yes Yes Yes Yes Yes
Moraros et. al (2010) Yes Yes No Yes Yes Yes Yes Yes
Naiman et. al (2010) Yes Yes Yes Yes Yes Yes No Yes
Ong and Glantz (2004) Yes Yes Yes Yes Yes No Yes Yes
Pell et. al (2008) Yes Yes Yes Yes Yes Yes Yes Yes
Penalvo et al (2017) Yes Yes Yes Yes Yes Yes No Yes
Powell et al (2009) Yes Yes Yes Yes Yes Yes Yes Yes
Rodu B et. al (2012) Yes Yes Yes Yes Yes No Yes Yes
R.Lopez and K Fantuzzi (2012) Yes Yes Yes Yes Yes No Yes Yes
Ruff et al. (2015) Yes Yes Yes Yes Yes No Yes Yes
Sargent JD et. al (2012) Yes Yes Yes Yes Yes No Yes Yes
Sargent RP et. al (2004) Yes Yes No Yes Yes Yes Yes Yes
Schmucker et. al (2013 Yes Yes Yes Yes Yes Yes No Yes
Sebrié et. al (2013) Yes Yes No Yes Yes Yes Yes Yes
Seguret et. al (2013) Yes Yes Yes Yes Yes Yes No Yes
Sen A et. al (2010) Yes Yes Yes Yes Yes Yes No Yes
Seo & Lee (2012) Yes Yes No Yes Yes Yes Yes Yes
Sacks et al (2011) Yes Yes Yes Yes Yes No Yes Yes
Sanchez-R et al (2016) Yes Yes Yes Yes Yes No Yes Yes
Schroeter et. al. (2008) Yes Yes Yes Yes Yes No Yes Yes
Schwendicke et. al(2017) Yes Yes Yes Yes Yes No Yes Yes
Smith et al (2010) Yes Yes Yes Yes Yes No Yes Yes
Shetty K. D. et. al (2010) Yes Yes Yes Yes Yes Yes Yes Yes
Stallings-Smith et. al (2013) Yes Yes Yes Yes Yes Yes No Yes
Strum et al (2010) Yes Yes Yes Yes Yes Yes Yes Yes
Tranche et. al (2008) Yes Yes No Yes Yes Yes Yes Yes
Vasselli S et. al (2008) Yes Yes Yes Yes Yes Yes Yes Yes
Veerman et al. (2016) Yes Yes Yes Yes Yes No Yes Yes
Villabi. J R et. al (2009) Yes Yes Yes Yes Yes Yes No Yes
Villalb1 JR et. al (2011) Yes Yes Yes Yes Yes Yes No Yes
Weaver et. al (2018) Yes Yes Yes Yes Yes No Yes Yes
Wang et al (2012) Yes Yes No Yes Yes Yes Yes Yes

2: Cohort studies
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Criteria 1 2 3 4 5 6 7 8 9 10 11
Were the two Was the Were Were the . Were the Wa§ the follow | Was follow up Were
groups Were the exposures exposure Were strategies to groups/participants outcomes up time complete, and strategiies to Was
similar and measured similarly mepasured confoundin deal v?/ith free of the outcome measured in reported and if not, were the addregs appropriate
Study authors recruited to assign people to in a valid factors 4 confoundin at the start of the avalid and sufficient to reasons to loss incomplete statistical
from the both exposed and - . e 4 study (or at the - belong enough | to follow up P analysis
and reliable | identified? factors reliable . follow up
same unexposed groups moment of for outcomes described and - used?
. way? stated? way? utilized?
population? exposure)? to occur? explored?
Mayne et. al (2018) | Yes Yes No Yes No Yes Yes Yes Yes Yes Yes
3: Quasi Experimental Study
Criteria 1 2 3 4 5 6 7 8 9
Is it clear in the Were the participants Was follow up Were the
study what is the | Were the included in any Were there multiple complete and if not,
; R L - : outcomes of Was
cause” and what | participants comparisons measurements of the were differences L. Were .
: i , ’ . LR ; participants appropriate
is the “effect included in receiving similar Was there a outcome both pre and | between groups in : . outcomes .
Study authors . - - included in any . statistical
(i.e. there is no any treatment/care, other | control group post the terms of their follow - measured in a -
. . : . comparisons . analysis
confusion about | comparisons | than the exposure or intervention/exposure | up adequately ; reliable way?
. - - . : - measured in the used?
which variable similar? intervention of ? described and same way?
comes first)? interest? analyzed? v
Bauhoff (2014) Yes Yes Yes Yes Yes No Yes Yes Yes
Baum (2009) Yes Yes Yes Yes Yes Yes No Yes Yes
Delcher et al. (2012) Yes Yes Yes Yes Yes Yes Yes Yes Yes
Humair et. al (2014) Yes Yes Yes No Yes Yes Yes Yes Yes
Moraros et. al (2010) Yes Yes Yes Yes Yes Yes Yes Yes Yes
Maldonado & Wagenaar (2010) Yes Yes Yes Yes No Yes Yes Yes Yes
Seo and Torabi (2007) Yes No Yes Yes Yes Yes Yes Yes Yes
Vicedo Cabrera et al (2016) Yes Yes No Yes Yes Yes Yes Yes Yes
Wagenaar et al. (2009) Yes Yes Yes Yes No Yes Yes Yes Yes
4: Randomized control studies
Criteria 1 2 3 4 5 6 7 8 9 10 11 12
Was follow up
Was trug . Was Were Were those | Were Were complete and if not, Wer_e_ Were Were
randomization . Were L treatment : participants outcomes Was
allocation treatment S delivering outcomes were differences - outcomes .
used for participants groups treated . analyzed in measured appropriate
A to groups ; treatment assessors 2 between groups in . measured Lo
Study assignment of L blind to . - identically . the groups to inthe same | . statistical
7 treatment similar at blind to blind to terms of their follow - ina )
participants to treatment other than the which they way for . analysis
groups the . treatment treatment - - up adequately reliable
treatment . assignment? - - intervention of - were treatment used?
concealed? | baseline? assignment? | assignment? | . described and . way
groups? interest? analyzed? randomized? groups?
Sichieri etal (2009) | Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
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Supplementary Tables
Supplementary Table 1: Fiscal policy-related study characteristics and key findings

Nature of
Authors Participants i interventio
Country - Description of the . Measures of - .
and year - sampling . - n: Outcomes Study design . - Study findings and conclusions
setting universe intervention Proposal intervention effect
or actual
Studies of SSBs-related fiscal policies
Barrientos . BMI; By 2030, the tax would prevent 86 to 134 thousand cases of diabetes. The SSBs
et al. | Mexico ;giple of age iic?gzgeﬁﬁrgggs tax Proposal Obesity; Simulation 'r\:;} an  prevalence tax in Mexico is expected to produce sizable and sustained reductions in obesity
(2017) Diabetes and diabetes, and increasing the tax could produce larger benefits
Proposal Lo . The tax would reduce overweight and obesity prevalence by 3.0% and type 2
. . Obesity; Economic- . L - ? : -
Basu et al India General 20% increase in Tvoe 5 | epidemiological Mean prevalence diabetes incidence by 1.6% among various Indian subpopulations over the period
(2014) population SSBs excise tax b g 10fog P 2014-2023. Sustained SSB taxation at a high tax rate could mitigate rising
diabetes simulation model - : . : .
obesity and type 2 diabetes in India among urban and rural subpopulations
Proposal The tax was estimated to reduce the number of obese adults by 1.3% and who
. . . . i 0 i i i i
Briggsetal | United Adults aged 16 | 20% increase in Overweight; ) ) are overw«_ﬂght by 0.9 /o._The predicted reduc_tlons in prevalence of obesity for
- - Simulation Prevalence rate income thirds 1 (lowest income), 2, and 3 (highest income) were 1.3%, 0.9%,
(2013) Kingdom | and over SSBs tax Obesity - ! N .
and 2.1%. Taxation of SSBs is a promising population measure to target
population obesity, particularly among younger adults
Proposal 10% tax is predicted to reduce the percentage of the obese adult population BMI
Briggs et al Ireland General 10% increase in Obesity; Observational Prevalence rate >30 kg/m2 by 1.3%, and BMI > 25 kg/m2 by 0.7%. A tax on SSBs would have
(2013) population SSBs tax Overweight a small but meaningful effect on obesity. From a health prospective the tax will
predominantly affect younger adults who are the main consumers of SSBs
Dharmase Proposal Marginal effects The reduction in the body weight is estimated to be between 1.54 and 2.55 Ib per
na & | United General 20% increase in Body weight | Observational fromg reqression | Y&& at maximum. The substitutionary nature of interrelationships among various
Capps States population SSBs tax Y Welg g types of non-alcoholic SSBs in assessing the effect of the tax need to be
models .
(2012) considered
Finkelstein United Proposal The tax would result in annual weight losses to an average of 0.32 and 0.59 kg
- ) 0 ;
ot al. States General_ 20% and 40% tax Body weight | Simulation Multlva}rlate per person for a 20& apd a 40% tax_, respectively. Large_taxes on S_SBs hfive the
Population regression models potential to positively influence weight outcomes, especially for middle-income
(2010)
households
United Proposal SSB tax would result an average weight loss of 1.6 pounds during the first year
Finkelstein | States General of implementation and a cumulated weight loss of 2.9 pounds over 10 years.
et al. Population 20% SSB tax Body weight | Simulation Regression models Government intervention to decrease consumption on SSBs and other foods with
(2013) P a large degree of added sugars and added fats may be justified on economic
grounds
Fletcher et | United School-aged SSB tax (2.1% net | Actual Cross Sectional No mean difference in the children’s weight between the States with and without
children,  5th | higher than other Obesity Mean difference SSB tax. No evidence of SSB tax at reducing children’s BMI and obesity.
al (2010) States . - - - : .
and 8th grade foods) Imposing higher tax rates may increase their effectiveness on obesity
State-level soda | Actual Cross Sectional Soft drink taxes have no influence on BMI, overweight, obesity among children
; Children and | Taxes_(average tax BMI; Marginal effects | and adolescents. Soft drink taxation, as currently practiced in the United States,
Fletcher et | United ol h iaht: f A lead | d duction in soft drink ion by child q
al (2010) States adolescents, rate varying Overyvelg t; rom regression | leads to only a moderate reduction in soft drink consumption by children an
aged 3t0 18 between 1.5% and Obesity model adolescents, as this reduction is completely offset by increases in consumption
2.3%) of other high calorie drinks
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State-level soda

Actual

Cross Sectional

A 1 percentage point increase in the state SSB tax rate leads to a decrease in BMI

Fletcher et | United Adults Taxes (Incremental gyelr;wei ht: fl\:loarl;?mal e reefsfsi(gri 0f 0.003 point (p<0.001) and a decrease in overweight 0.02 (p<0.001) percentage
al (2010) States tax rate 0.50 and Obesit ant model g point, but no effect on obesity. SSBs taxes influence BMI, but that the impact is
total tax rate 0.86) Y small in magnitude
Gortmaker | United General $0.01 per ounce | Proposal Per person BMI unit reduction is 0.08 in all age groups, and 0.16 in 2-19 years
population and | increase in SSB BMI Simulation Mean difference age group. SSB taxation can be a viable cost-effective intervention to treat
etal (2015) | States : . :
children excise tax obesity
Kristensen | United C:;:gl)ren (G;ig $0.01/ounce Proposal The SSB excise tax would reduce obesity by 2.4 percentage points among
etal (2014) | States Zdolescents increase in  SSB Obesity Simulation Mean difference adolescents aged 13-18 years. For reducing the childhood obesity prevalence, a
excise tax national level $0.01/ounce SSB excise tax is the best option
(13-18 years)
Children  and Proposal
Lin et al. | United adolescents (2- 20% increase in ) ) ) Marginal effe_cts The reduction in body w_elght in one year predlcted by the static model is }.E_S_kg
(2011) States 19 year) and SSBs tax Bodyweight | Simulation from regression | and the dynamic model is 9.97 kg. Explormg_ hetero_geneous demand elasticities
adults (20 and model could be useful for evaluating alternative policy options
older)
) A $001/ ounce Proposal A $0.01/ounce SSB excise tax would reduce mean BMI by 0.16 units among
Long et al. | United General . R . . . youth and 0.08 units among adults. In the short term, the proposed SSB tax policy
- increase in  SSB BMI Simulation Mean difference - : o= .
(2015) States population . would likely reduce excess weight among both youth and adults while increasing
excise tax . .
potential revenue for health promotion
0, i i i % i % i
Manyema | South Adults aged 15 | 20% increase i Proposal ) Mathematical A 20% tax is predicted to rt_educe obesity by 3.8% in men_and 2.4% in women.
. Obesity . . Prevalence rate As one component of a multi-faceted effort to prevent obesity, taxing SSBs could
etal (2014) | Africa yearsand above | SSBs tax simulation model - - .
reduce the burden of obesity, particularly in young adults
5 - —
Manyema South Adults aged 15 | 20% increase in Proposal Type 5 ) ) Mean prevalence Qver 20 years, a 20% SSB _tax could _reduce d_labetes incident cases by 10(_3 000
et al. Africa cars and older | SSBs tax diabetes Simulation and incidence rates in women and by 54 000 in men. Fiscal policy on SSBs has the potential to
(2015) Y mitigate the diabetes epidemic in South Africa
Proposal SSB tax may avert approximately 72 000 deaths, 550 000 stroke-related health-
Manyema S . . . . adjusted life years. Fiscal policy has the potential to mitigate the growing burden
th 9 . . - : ; .
et al. A(;:'Jica Ag;';i:gg? d:rs gng/ota):ncrease n Stroke Simulation :\rlllsiijnenilefﬁrtince " | of Stroke in South Africa and contribute to the achievement of the target set by
(2016) y the Department of Health to reduce relative premature mortality from non-
communicable diseases by the year 2020
Proposal CcVDs  and Incidence rates from Jointly altering prices of all seven dietary factors would prevent 23,174
Penalvo et | United People of age | 10 % and 30% . . . - cardiovascular disease and diabetes (CMD) deaths/ year. Modest taxes and
: . diabetes Observational comparative risk . : - .
al (2017) States 25+ increase in SSBs tax subsidies for key dietary factors could meaningfully reduce cardiovascular
deaths assessment - .
disease and diabetes
Actual No significant association between state-level soda taxes and adolescent BMI.
School-aged State-level Marginal offects Only a weak economic and statistically significant effect between soda tax rates
Powell et | United children, 8th, differences in SSB BMI Cross Sectional fromg reqression and BMI among teens at risk for overweight. Current state-level tax rates are not
al (2009) States 10th, and 12th 9 significantly associated with adolescent weight outcomes. It is likely that taxes
tax model - . L L
grade would need to be raised substantially to detect significant associations between
taxes and adolescent weight
Lopez z_ind United General Proposal . . . Random coefficient | The tax is estimated to reduce BMIs and obesity rates. Comprehensive program
Fantuzzi lati 10% SSB Tax Obesity Simulation logi del . ded rather th d-al li d besi
(2012) States Population ogit mode is needed rather than a stand-alone tax policy on SSBs to reduce obesity
Proposal Calorie reductions would result in a per-person weight loss of 0.46 kg in year 1
Ruff et al. | United Adults Calorie-based Bodyweight; Simulation Mean difference and 0.92 kg in year 10. Results showed consistent but no significant decreases
(2015) States increase in SSB tax Obesity in obesity prevalence. SSB taxes may be viable strategies to reduce obesity when

combined with other interventions to maximize effects in the population
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Proposal

A 10% ‘junk-food' tax including of SSBs was associated with a reduction of

10% increase in . - - A -
Sacks et al . Adult : . Mathematical mean weightby 1.6 kg. Population-wide interventions such as taxes on
Austral . . B .
(2011) ustralia population J_unk . food tax, Obesity simulation model Mean change unhealthy ~ foods are likely to offer ‘'value for  money'
including SSBs ; ;
as obesity prevention measures
Proposal The tax would result in about 189,300 fewer incident type 2 diabetes cases,
Sanchez- Diabetes: 20,400 fewer incident strokes and MI, and 18,900 fewer deaths occurring from
- Adults, aged | 10 % increase in . . . Mean difference in | 2013 to 2022. While the long-term impact of Mexico's SSB tax is not yet known,
Romero et | Mexico - CHD; MI; | Simulation L h S - - h
al(2016) 35-94 years SSBs excise tax Stroke incidence rate tl ese projections, based on obsgrved consumption _re_ductlons, suggest that
Mexico's SSB tax may substantially decrease morbidity and mortality from
diabetes and CVD
Schroeter : Proposal . . 10% tax would lead to a weight loss of 0.099% for an average man and 0.122%
United . . . . ; SO
et. al. ! General_ 10% SSB tax Body weight | Simulation Pnce_ . weight for an average woman. A tax on caloric soft drink will likely decrease body
States Population elasticity. .
(2008) weights
Schwendic Population Proposal The tax would decrease BMI, number of overweight individuals and obese
P 20% increase in Overweight; . - Mean difference in | individuals. An SSB tax could have significant impact on overweight and
ke et. | Germany | aged 15-79 . Simulation - . . . ] Y
SSBs sales tax Obesity prevalence rate obesity, which could translate into substantial reductions of morbidity and
al(2017) years mortality
) Proposal BMI- The tax could reduce the overweight prevalence among adults (from 66.9 to
Smith et al | United General 20% increase in A . . 62.4%) and children (from 32.3 to 27.0%). The actual impacts of the tax would
- Overweight; | Simulation Mean prevalence . - g
(2010) States population SSBs tax - depend on many factors such as how the tax is reflected in consumer prices and
Obesity . ; .
the competitive strategies of manufacturers and food retailers
_ School-aged SSBs tax, which is Actual Marginal effects Existing taxes on SSBs do not §ubstantlally gffect obesity rates. To have a
Sturm et al | United . - - . . measurable effect on consumption and obesity, taxes need to be tied to
children, grade | 3.5% points higher BMI Cross Sectional from regression - . T
(2010) States consumption, and they need to be larger than the existing state variation in sales
5 than other food tax model taxes
Proposal Diabetes: The tax would reduce the number of new type-2 diabetes cases by approximately
Veerman . . ’ 800 per year. 25 years after the introduction of the tax, there would be 4,400
. Adults aged 20 | 20% increase in Heart . . Mean prevalence . S .
et al. | Australia . . Simulation L fewer prevalent cases of heart disease and 1,100 fewer persons living with the
years and older | SSBs tax Diseases; and incidence rates . . .
(2016) consequences of stroke. Governments should consider increasing the tax on
Stroke . : -
sugared drinks to improve population health
: Penny-per-ounce Proposal CHD; . Difference in | Anincrease in SSB tax would prevent 2.4 million diabetes person-years, 95,000
United . . - I
\(/;/grllz% etal Str;ltees ?g}éf aged increase in SSBs Diabetes; Srt‘)nsuelra\ﬁ;l;)nal and incidence rate (from | coronary heart events, 8,000 strokes, and 26,000 premature deaths. A modest tax
excise tax Strokes CHD Policy Model) | on SSBs could reduce the adverse health burdens of obesity, diabetes, and CVDs
Studies of Tobacco-related fiscal policies
United Ciarette tax over Actual BMI; The cigarette taxes have positive effects on BMI (0.355; p< 0.01) and obesity
States -19 . Obesity Quasi- Average treatment | (0.106; p=0.062). The net benefit to society of increasing cigarette taxes may not
General time (weighted - -
Baum - experimental effects from | be as large as previously thought
population, mean of  state - .
(2009) . difference-in-
aged 30 years cigarette tax of differences model
$0.618 per pack)
. United Population, Actual Heart and Marginal effects | No clear relationship between cigarette excise tax and morbidity rates of heart
Liu et al . . . . . - -
(2008) States aged 45 years | Cigarette excise tax strokg ) Cross Sectional from regression | attack and stroke. Use of the cigarette excise tax may not be an effective means
and older morbidity model to prevent heart attack and stroke of the US population
United Actual Cross Sectional Marainal effects Increase in cigarette taxes increase BMI in the children of smoking mothers, but
Mellor States . Cigarette tax ($0.50 9 . do not increase the likelihood of obesity in children. Study findings are
Children BMI from regression . - S . - .
(2011) /$0.52 per pack) model consistent with a causal mechanism in which higher cigarette costs reduce

smoking and increase food expenditures and consumption in the household
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Canada Provincial Actual Cross Sectional Marginal offects A 10% increase in cigarette tax is significantly correlated with a 4-5% increase
Sen Aet. al General differences in Obesit fromg regression in the obese population. Health benefits from higher cigarette taxes and lower
(2010) population cigarette tax in 2003 y model g smoking might be partially offset by a corresponding increase in obesity levels
and 2005
Studies of Alcohol-related fiscal policies
Delcher et | United General Increase in alcohol | Actual Alcohol- Quasi- Structural Alcohol-related disease mortality declined by 7.0% after a 1990 tax increase for
al. (2012) States population tax related experimental parameters from | spirits and beer. A spirits-only tax increase (in 1972) was not significantly
mortalities (Interrupted time- | ARIMA model associated with mortality. Small tax decreases on beer between 1996 and 2006
including series) had no measurable effect on mortality. Doubling the beer tax from $0.11 to $0.22
CVDs per gallon, a return to New York State’s 1990 levels, would decrease deaths by
an estimated 250 deaths per year.
Lhachimi Proposal Stroke; IHD; | Observational and | Absolute difference | A 20% increase alcohol prices would avert the cases of diabetes of 20,500 in
etal (2012) | European | General Increase in alcohol Diabetes dynamic modeling | to reference scenario | men and 4,600 in women, and stroke of 14,600 in men and 71,000 in women.
Union population tax of no increase intax | Increase in alcohol tax throughout the EU completely would lead to substantial
gains in population health
Molinaand | United General Increase in alcohol | Actual Alcohol- Quasi- Structural The frequency of deaths caused by alcohol-related diseases (t=—2.73, p=.007)
Wagenaar | States population tax related experimental parameters from . . — . A
. . . and the rate per population (t=—2.06, p=.04) declined significantly after the
(2010) mortalities (Interrupted time- | ARIMA, fixed effect | . . N . -
. - h increase in alcohol taxes. The study findings underlines the role of tax policy as
including series) and random effect . . : -
an effective tool for reducing deaths associated with alcohol use
CVDs models
Wagenaar United General Increase in alcohol | Actual Alcohol- Quasi- Structural Immediately after the 1983 and 2002 alcohol tax increases in Alaska, the
et al. | States population tax related experimental parameters from | reductions in deaths caused by alcohol-related diseases were —29% (Cohen's d =
(2009) mortalities (Interrupted time- | ARIMA model —0.57) and —11% (Cohen's d = -0.52), respectively. Taxing alcoholic beverages
including series) is an effective public health strategy for reducing the burden of alcohol-related
CVDs disease
Studies of other unhealthy products-related fiscal policies
YA -
Sacks et al. Australia General_ 10./0 increase  n Proposal obesity Simulation Mean difference Junk-food tax resulted in reduced mean weight: of 1.6 kg (95% Ul: 1.5; 1.7)
(2011) population price of junk foods
Acronyms: BMI: body mass index; CVD: cardiovascular diseases; CHD: coronary heart diseases; SSBs: sugar sweetened beverages; MI; MI: myocardial infarctions
Supplementary Table 2: Regulatory policy-related study characteristics and key findings
Authors Nature of
and year Participants interventi
Cou_ntry sampling Description of the intervention | on: Outcomes Stu_dy _Measures_ of Study findings and conclusions
setting . design intervention effect
universe Proposal
or actual
Studies of SSBs-related regulatory policies
United School-aged Actual Quasi- Average treatment No significant decreases in obesity rates: 1.7 (f=-1.69, SE=1.57) for
Bauhoff States children grade School nutrition policy of Obesit experimen effects from pre-post | male and 1.2 (B=-1.18, SE=1.09) for female. The intervention was
(2014) 9 limiting soft drinks y P difference-in- mostly ineffective at reducing the overweight or obesity, though it
7t09 tal . Lo ;
differences model significantly decreased consumption of SSBs
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School-aged Actual Cross No mean difference in the children’s weight between the States with and
Fletcheret | United children g5m Restricting access to SSBs from Obesit Sectional Mean differences without the policy of restricting access to vending machines on BMI
al (2010) States and 8t ’ra de vending machines Y score and obesity. No evidence of restricting access to vending machines
Y at reducing children’s obesity
Children (mean Actual Cross Odds ratio  from Auvailability of SSBs at school were positively associated with student
Masse et Canada age 15 vears Limiting SSBs availability in Obesit Sectional mixed-effect obesity (OR = 1.50) but not with overweight. Availability and
al(2014) 4?3 19 feni/ales)’ school Y reqression model consumption of SSBs, but not less healthful foods, at school were
) g associated with higher adolescent obesity
Public Actual Cross .
. N o : Children who attended schools where soda pop (OR = 3.79) could be
ﬁig (zoigg gtgltid zgﬁg';?sry Lémlitr:ni;t;ﬁlgvallablI|ty of soda Overweight Sectional Odds ratio purchased were more likely to be obese. School nutrition policy is
students pop associated with the children’s overweight status
Studies of Tobacco-related regulatory policies
In January 2005, a national | Actual Acute Cross
Barone - Patients smoking ban was implemented on mvocardial Sectional Among persons aged under 60, the number of admissions for AMI
Adesiet. al | Italy admitted to | all indoor public places, including imyarction Rate ratios decreased significantly after the introduction of the ban. Smoking
(2006) hospital cafe’s, bars, restaurants, and (AMI) regulations may have important short-term effects on health
discos
In January 2005, a national | Actual Cross The smoking ban was associated with 4% reduction in hospital
Barone- Patients smoking ban was implemented on Acute corona Sectional Rates ratio using | admissions for acute coronary events among persons aged less than 70
Adesiet. al | Italy admitted to | all indoor public places, including events ry mixed-effect years (rate ratio: 0.96), but not among persons aged at least 70 years
(2011) hospital cafe’s, bars, restaurants, and regression model (rate ratio 1.00). Smoke-free policies can constitute a simple and
discos inexpensive intervention for the prevention of cardiovascular diseases
In December 2004 the Smoke Actual Cross A 5% reduction in AMI admissions in the post-ban period; the 55-74
Patients. aged | Free Environments Act 2003 Act Sectional age group recorded the greatest decrease in admissions (9%) and this
Barnett et. | New 55.74 a’dmi?ted aoolied to all worknlaces and AMI Percentage change in | figure rose to 13% among never smokers in this group. Study
al (2008) Zealand to hospital spgcial focus was ivF:an on bars incidence recognize that smoke free legislation has the potential to reduce costly
P aﬁd restaurants g acute hospital admissions, but further research is needed to evaluate
the longer-term effects of such legislation
Actual Cross The percentage decrease in AMI rates was only 5% when using a
. Between January 2000 = and Sectional . linear trend, which is smaller than estimates from previous studies in
. Patients December 2007, several US Changes in mean rate . . -
Barr et. al | United . . ; . - the general population. Though there was already substantial evidence
hospital counties implemented AMI using Poisson . - - -
(2012) States . . . : . that smoking bans can benefit the public health, no statistically
admission rate simultaneous smoking bans in regression model L . - : .
bars, restaurants, and workplaces mgnl_flqant ewdqnce ofa smoklng ban-re_)lated decrease in AMI hospital
' ' admission rates in the Medicare population
In July 2003, Pueblo, Colo | Actual Cross A reduction in AMI hospitalizations among Pueblo city limit residents
Bartecchi Patients geographically isolated Sectional Relative risk  usin (RR: 0.73) the area where the ordinance applied, and no significant
ot al United admitted 0 community from US introduced AMI Poisson re ressiog changes in AMI rates among residents outside the city limits. A
(2606) States hospital the ordinance prohibiting model Y significant decline in hospital admissions for AMI after the institution
P smoking inside the workplace and of a comprehensive smoke-free ordinance was found, which supports
all buildings open to the public previous data from a smaller study
Since 1993, wvarious prison | Actual Cross
Binswange All state tobacco control policies have Sectional Incidence rate b Prisons that implemented smoking bans had a 9% reduction in
r et gal United prisons in_ the been introduced, including CVD deaths Poisson regressio?]/ smoking related CVD deaths. Prison tobacco control policies are
(2014) States United States prohibiting smoking cigarettes model associated with reduced mortality in settings were the ban can be

and/or all tobacco products,
including smokeless tobacco

strictly enforced
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Actual Cross The number of patients with AMI in the second year after adoption of
. . Sectional the smoking ban was similar to that in the first year of the ban and
In March 2008, a smoking ban in P - -
_ _ Patients public buildings, including cafés significantly _Iower than in each of tht_e two years precedlr]g the ban.
Bonetti et. | Switzerla admitted to | bars. and restéurants becamé AMI One-way ANOVA and | Compared with the two years preceding the implementation of a
Al (2011) nd . - . ! 2 test smoking ban, the incidence of AMI remained significantly reduced in
hospital effective in the Canton of h £ th - ) h imil
Graubuenden the sec_ond year of the ban in Graubiinden, whereas no similar
reduction was seen in a comparable area without smoke-free
legislation
In December 2003, Greeley City | Actual Cross A smaller, non-significant decrease in in AMI admissions (RR 0.83),
Bruintjes Patients Council enacted smoking ban in Sectional Mean incidence using | and was more pronounced among smokers (RR 0.44) than nonsmokers
et al. | Canada admitted to | restaurants, bars, bowling alleys, AMI Poisson regression | (RR 0.86). A smoking ordinance was associated with a decrease in
(2011) hospital bingo halls, and smoking in model AMI hospitalizations of a magnitude similar to previous reports but
outdoor public gathering places could not be distinguished from the adjacent geographic area
. Actual Cross Significant reduction in acute coronary events found among persons
: General In January 2005, a national Sectional . : aged 35-64 years and 65- 74 year. No evidence was found of an effect
Cesaroni - smoking ban was implemented on Rate  ratio  using . o
population, : - - . Acute coronary - . among the very elderly. The size of the effect of reduction in acute
et. al | ltaly all indoor public places, including Poisson regression . - - .
aged 35 to 84 . events . coronary events was consistent with the pollution reduction observed
(2008) cafe’s, bars, restaurants, and analysis S h . .
years discos in indoor public places and with the known health effects of passive
smoking
l&olﬁrﬂgubse:n i%\ot%?ey in?ioorr]at:lobr:?(! Actual gégtsisonal Significant reductions in hospital admission for AMI were found one
. 9 . pub! year after the ban (RR) =0.77, and two years after the ban (RR=0.77).
. Patients places were implemented, with . . . .
Christense . . Relative risk using | However, the reduction was found one year before the ban too
admitted to | exceptions were made for Pubs/ . . _ . IR
n et al | Denmark - N AMI Poisson regression | (RR=0.86). The results differ from most results found in similar
hospital for | bars under 40 m”~2 where no food . . .
(2014) - - model studies throughout the world and may be explained by the incremental
AMI is served, one-man offices, . . . . .
. L enactment of smoking bans in Denmark prior to the nationwide bans of
private schools, and psychiatric 2007
wards
Smoking ban was introduced in | Actual Cross The smoking ban at work was associated with a decrease in AMI
Cox et al People of age two phases: smoking ban in Sectional Relative risk using | mortality rates for women younger than 60 years of age compared with
) Belgium P g workplace and public places in AMI mortality Poisson regression | an effect of —13.1% for male counterparts. Smoking ban interventions
(2014) 30+ - h . S - .
January 2006, and smoking ban model are associated with reductions in the population rate of myocardial
in restaurant in January 2007 mortality
Actual Cross A significant 12% reduction in ACS admissions in the year following
Patients Sectional implementation of the ban but no change in the following year;
Cronin et. aged>18 years | In March 2004, smoking ban Percentage change in | however, a further 13% reduction was observed in the second year. A
Ireland ; . ACS - - S . . -
al (2012) admitted to | implemented at workplaces incidence national ban on smoking in public places was associated with an early
hospital significant decrease in hospital admissions for ACS, suggesting a rapid
effect of banning smoking in public places on ACS
In 2006, Santa Fe implemented a | Actual Cross An immediate and persistent decrease of 2.5 and 0.26 admissions per
. Patients 100% smoke-free law and Buenos Sectional Marginal effects using | 100000 per month in ACS admissions was observed. A 100% smoke-
Ferrante et. | Argentin . L - . - : - S . ]
al (2011) a adml_tted to A!res |mp|emented a p_artlal law ACS linear regression | free law was more effectlye thaq a partial restriction law in reducmg
hospital with designated smoking areas model ACS admissions, and an immediate effect was followed by a sustained
and exceptions decrease in ACS admissions
Di . SW'SS. Cantons_, T|C|nq |ntr0duc9:d Actal Cros_s The mean incidence of STEMI admissions during the 3 pre-ban years
. . Patients smoking ban in public places in . Sectional PR ) L IR
Valentino Switzerla . - g ST-elevation . was significantly higher than the incidence of admissions in each of the
admitted to | April 2007 and prohibited Mean Incidence -
et. al | nd hospital cigarette advertisement in Ma MI (STEMI) 3 post-ban years. Study demonstrated a long-term post-ban reduction
(2014) P 9 Y in the incidence of STEMI admissions among the overall population

2009. Basel City prohibited
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cigarette advertisement in January
2005

. In 2003, Boston, C_ambrldge. and | Actual Cross The AMI mortality rate decreased by 7.4% after implementation of the
Patients, aged | Somerville, and in July 2004 Acute Sectional Marginal effect usin state law; the effect of the state ban was modest (—1.6%) in the first 12
Dove et. al | United 35 years and | Massachusetts implemented Myocardial Poisgon re ressiog months a,fter implementation but much larger after tile (f)"lrst 12 months
(2010) States older, admitted | comprehensive smoking bans at Infarction del 9 18.6%). Th p dv finding add to th % ina th
to hospital all workplaces, restaurants, and (AMI) models (~18.6%). The study finding add to the evidence suggesting that
bars ' ' smoke-free air laws are associated with lower rates of AMI
. Actual No significant changes in hospital admission rates was found in the
In January 2006, smoking ban ) . city of Madrid, but there was decline in the rates by 10.2% for
was introduced at workplace and Marginal effects using - - . .
Galan et. al Spain Adults, aged 20 artial ban on restaurants. bars cVD Cross additive Poisson with cerebrovascular diseases in the city of Barcelona. The substantial
(2015) P years and older P . C Sectional - - variability in effects between the two cities of Madrid and Barcelona
and any establishment serving over dispersion lend f . id q h Il eff
food and beverages ends strong support for a nationwide study to assess the overall effect
of a smoking ban and identify the causes of the observed heterogeneity
. Actual After the comprehensive ban immediate changes were —2.3% for AMI,
. In Jgnuary 2006, smoking ban Cross —2.6% for IHD, and —0.8 for CVD (P>.05), only to return to pre
Patients was introduced at workplace and . . . . .
Galan et. al Spain admitted to artial ban on restaurants. bars AMI, IHD, and | Sectional Changes in the | comprehensive ban values 1 year later. Hospital admissions due to
(2018) P . P . e CVvD and admission rates AMLI, IHD, or CVD showed significant decreases immediately after the
hospital and any establishment serving - . . . ; .
simulation implementation of the comprehensive ban, but these reductions
food and beverages . .
disappeared at the 1-year evaluation
Actual Cross The estimate of the effect of the ban was highly sensitive to the model
. In January 2005, a national Sectional specification and to the effects of unaccounted factors. The model with
. Patients - - . . . ! : . :
Gasparrini - smoking ban was implemented on Relative risk using | linear time trend estimated a decrease of 5.4%, this effect completely
admitted to - - - - . - . - : -
et. al | Iltaly - all indoor public places, including AMI Poisson regression | disappeared once the linearity assumption was relaxed. Several
hospital, aged . . ; .
(2009) 30-64 vears cafe’s, bars, restaurants, and model arguments which are put forward to inspect the causal relation between
y discos smoking bans and AMI indicate that the plausible effects could be
lower than the estimates reported so far
Actual Cross Hospital admission rates per 100,000 person-months: i) reduced by
Gaudreau In June 2003, Prince Edward Hospital Sectional 5.92 cases in AMI immediately after the smoking ban; ii) was reduced
General Island (PEI) enacted a province- admission rates Mean and trend from | by 20.44 cases in angina for men in the 67 months after the smoking
et. al | Canada - . . . . . - . .
population wide smoking ban in public due to AMI and time-series model ban. A comprehensive smoking ban reduced the overall mean number
(2013) - L . o -
places and workplaces. Angina of acute myocardial infarction admissions and the trend of angina
hospital admissions
Actual Cross The incidence of hospital admissions consistently declined, and this
. In May 1995, Kanawha County . . . .
. Patients . . Sectional Marginal effect using | change was most pronounced among nonsmokers, people without
Guptaet.al | United . implemented modest smoking . . . - . :
admitted to . Lo . ACS Poisson regression | diabetes, and women, compared with their respective counterparts. In
(2011) States . regulation of prohibiting smoking f S . S
hospital in all enclosed public places model the presence of a smoking legislation, a consistent decline in incidence
P P of hospital admissions for ACS can be demonstrated
In April 2004. Lexington-Fayette | Actual Cross
(Kentucky) ~ Urban  County Sectional
Patients Government implemented Marainal Effect usin A 23% decline in AMIs among women but not among men. Given the
Hahn et. al | United . smoking ban in restaurants, bars, rg g study findings of the effect with gender differences, enacting smoke-
admitted to - - AMI Poisson regression
(2011) States - bowling alleys, bingo halls, free laws that cover all places of employment laws may extend
hospital - model - :
convenience  stores, laundry protection against AMIs to female and male workers

facilities, and other businesses
open to the public
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. In May 2007, Arizona introduced | Actual Cross - - Statistically significant reductions in hospital admissions were seen for
Herman United Patle_nts comprehensive statewide AMI; angina; | Sectional Ma_rgmal effect using AMI, angina, and stroke in counties with no previous bans over what
and Walsh S admitted to King ban in all ind P K Poisson regression . . th ious b Ari R d i
(2011) tates hospital smoking ban in all indoor areas o stroke model was seen in countle_s wit previous bans. Arizona’s statew1 e smoking
workplaces, restaurants, and bars ban decreased hospital admissions for AMI, stroke, and angina
Canton of Geneva implemented | Actual
stepwise smoking ban: first ban
Patients, aged in July 2908 !nclud|r_1g prohibition Acute coronary The smoking ban was associated with decreases in hospitalization rate
. . of smoking in public places and Pre-post . . i S . .
Humair et. | Switzerla | 16 and over, rivate premises accessible to syndrome stud Incidence rate ratios | for acute coronary syndromes (IRR = 0.90. Admissions for ischemic
al 2014) | nd admitted to the gubnc pan o after  temporary (ACS); desi;’n (IRR) stroke did not significantly change. A legislative smoking ban was
hospital suspension, implementation of a Ischemic stroke followed by a strong decrease in acute coronary syndrome
permanent smoking ban in
October 2009
Patients %n]ztﬁintegounty, s'\rg:)n;ee;?; Actual getgtsisonal The incidence of Ml declined by 33% and the incidence of SCD
. admitted to P . - MI;  Sudden Marginal effect using | declined by 17%.A substantial decline in the incidence of M1 and SCD
Hurt et. al | United . restaurant ordinance in 2002, and . . . - .
hospital  and . cardiac  death Poisson regression | was observed after smoke-free laws were implemented, the magnitude
(2012) States the ordinance covered all S . . ! . )
death - : (SCD) model of which is not explained by community co-interventions or changes in
L workplaces including bars In . . . : -
registration 2007 cardiovascular risk factors with the exception of smoking prevalence
_In July 2003, New Y(_)rk Actual Cros_s An 8% fewer hospital admissions for acute MI, but no reduction in the
. Persons aged | implemented statewide Sectional . . . . : L
Juster et. al | United - - . . Marginal effects using | number of hospital admissions for stroke. Smoking ban has positive
35 years and | comprehensive smoking baninall AMI; Stroke - . . . S
(2007) States - - regression model impact on reducing the hospital admission rates for AMI but not for
older workplaces including restaurants
stroke
and bars
Hosplta_ll In March 2004, nationwide Actual Cros_s Marginal effect using Admlsswns with ACS_decIlned (a_djusted RR, Q.82), but n_ot str_oke
Kent et. al admissions  of . - Sectional . . (adjusted RR, 0.93; P = .60). The implementation of a nationwide
Ireland . smoking ban in all workplaces ACS Poisson regression - . - - - . .
(2012) patients  aged - - . workplace smoking ban is associated with a decline in admissions with
and indoor public locations model o
20 to 70 years ACS among specific age groups
Patients In March 2002, Bowling Green, | Actual Cross A reduction of coronary heart disease by 39% after 1 year and by 47%
Khuder et. | United admitted o Ohio introduced clean indoor air Coronary Heart | Sectional incidence rate using | after 3 years following the implementation of the ordinance. Clean
al (2007) States hospital ordinance including smoking ban Disease ARIMA model indoor air ordinances lead to a reduction in hospital admissions for
P at workplaces and public places coronary heart disease
Kvasnicka In 2007. smoking ban at federal Actual Smoking bans in bars and restaurants have been effective in preventing
General ' ng ban at Panel data | Marginal effect using | hospital admissions (-2.1%) due to cardiovascular diseases. Sizable
et. al | Germany - government office buildings and CVDs . . - . . . ]
population ] analysis fixed effect model. public health benefits can be achieved from such an anti-smoking
(2018) public transport . . . h
policy even if the laws for exemptions and enforcement are imperfect
. - Actual Cross The age-standardized incidence rate of AMI fell from 176.1 (July 2000
Lemestra Patle_nts In July 2004, _Saskatoo_n initiated Sectional . . to June, 2004) to 152.4 cases per 100,000 population (July 2004 to
et. al | Canada admitted to | a public smoking ban in outdoor AMI Incidence rate ratio . - . - :
- . June 2005). Public smoking ban in Saskatoon, Canada, is associated
(2008) hospital public places - i
with reduced incidence rates of acute Ml
Actual Cross Small but significant reduction in the number of emergency admissions
In July 2007, England . 1 . . )
. . Sectional for myocardial infarction after the implementation of smoke-free
. . Patients implemented smoke free Percentage change L0 . S L
Sims et. al | United - S - . - legislation (—2.4%). The considerably smaller decline in admissions
- admitted to | legislation of prohibiting MI using Poisson . .
(2010) Kingdom . - . . observed in England, probably reflects aspects of the study design and
hospital smoking in all  enclosed regression model

workplaces and public places

the relatively low levels of exposure to secondhand smoke before the
legislation
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o - —
100% smoke-free policies in bars, | Actual Cohort . . Participants living in an area with smoke-free policy had lower risk of
. restaurants, and/or no hospitality . study Hazard ratio wusing | . . . -
Mayne et. | United Adults age 18- workplaces in State. county. and Incidence  of extended cox incidence of CVDs compared to those in areas without smoke-free
al (2018) States 30 localgevel Im lemén ted gl‘mn CVDs reqression model policies. 100% smoke-free policies are associated with lower risk of
1990-2014 p & g cardiovascular disease among middle-aged adults
Patients.  over Actual Cross A 4.7% reduction in AMI admissions for Delaware residents where the
Moraros United the a e’ of 18 In 2002, Delaware introduced Sectional Marginal effect using | ordinance applied, and over the same time period, there was negligible
et. al States admit?ed to‘ smoking ban in workplace and AMI Poisson regression | change in the incidence of AMI for non-Delaware residents. The
(2010) hospital indoor public places model comprehensive non-smoking ordinance effectively was associated with
P a statistically significant decrease in the incidence of AMI
Actual Cross Hospital admissions related to CVDs decreased by 39%; largest
. . Sectional . . declines were seen after the phase of the ban affecting restaurants came
Naiman et. Patients aged | In May 2006, comprehensive AMI;  Angina; Marginal effects using | ;) effect, and included a 17% decrease in the crude rate of admission
Canada 45 years and | Toronto province wide smoking . time-series regression . . ] ;
al (2010) older ban Ischemic stroke model because of AMI. Legislated bans on smoking are associated with
reduced rates of admission to hospital, reinforcing the value of such
bans for public health
. Making all workplaces smoke free would prevent about 1500 Ml and
Ong and . Observati o
United . . 350 strokes within 1 year, and 6250 MI and 1270 strokes after 7 years.
Glantz Indoor workers | Smoke-free of all workplaces Proposal MI; stroke onal and | Incidence rates . - .
States - - Making all U.S. workplaces smoke free would result in considerable
(2004) simulation .
health benefits
Actual Cross The number of admissions for ACS decreased by 17%, with 14%
. Patients In March 2006, smoking ban in all Sectional . reduction among smokers and a 19% reduction among former smokers,
Pell et. al | United - - . Percentage change in : .
- admitted to | enclosed public places in ACS . and a 21% reduction among non-smokers. The number of admissions
(2008) Kingdom - incidence - .
hospital Scotland for acute coronary syndrome decreased after the implementation of
smoke-free legislation
Between the period of 1995 and | Actual Cross
2003, statewide smoking Sectional Target-year declines in AMI mortality in California (2.0%), Utah
Rodu et. al | United ordinance in six states, where Marginal effect usin (7.7%) and Delaware (8.1%) were not significantly different from the
(2012) ) States Mortality Rate each  state  has  different AMI re rgssion model 9 expected declines (P = 0.16, 0.43 and 0.89, respectively). The
prohibition, but mainly including g implementation of the smoke-free ordinances in six US states had little
indoor  public places and or no immediate measurable effect on AMI mortality
workplace
. o Actual Cross . . During the six months the law was enforced the number of admissions
Sargent et. | United Patle_nts In Jur)e 20.02’ Hel_ena, prohibited Sectional Ma}rglnal effect USING 1 gy significantly. Laws to enforce smoke-free workplaces and public
admitted to | smoking in public places and MI Poisson regression . - .
al (2004) States . places may be associated with an effect on morbidity from heart
hospital workplaces model disease
Patients Between August 2007 and July | Actual Cross Marainal effect usin Law implementation was associated with a 13.3% decline in angina
Sargent et. . 2008, German states prohibited Sectional viarg ing pectoris and an 8.6% decline in AMI after 1-year. Strengthening the
Germany | admitted to . . - AMI linear regression S
al (2012) . smoking in public areas and laws could further reduce morbidity and costs from acute coronary
hospital g model .
hospitality sector syndromes in Germany
Actual Cross A 16% decrease of the number of STEMIs. In non-smokers, a
Schmucker General in  January 2008, Bremen Sectional significant reduction of STEMIs over time was found. A significant
population who | implemented anti-smoking laws ST-elevation Mean difference in | decline of hospital admissions due to STEMIs in non-smokers but not
et. al | Germany - . . - L : . -
(2013) sought hospital | including banned smoking from MI (STEMIs) incidence among smokers was observed after the smoking ban in public areas,

admissions

public areas

and it may be due to the protection of non-smokers from passive
smoking
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i i i 0,
- Patients, aged | in March 2096’ F‘a“f’”a' 109/0 Actual Marginal effect using | Hospital admissions for AMI fell by 22% in the post-ban period. The
Sebrie et Uruguay 20 years and | smoke free legislation of smoking AMI Cross linear regression | national smoke-free policy implemented in Uruguay in 2006 was
al (2013) above admitted | prohibition in workplace, public Sectional . o s h Lo
0 a hospital places, restaurants, and bars model associated with a significant reduction in hospital admissions for AMI
Stepwise enactment of smoking | Actual
ng:ir:)N%?/:qnﬁrbi?egggéefgroukgﬂg Though the hospitalization rate decreased by 12.8% in all groups, but
Patients " : p Marginal effect using | notin young women, the reductions linked to the ban remained not
Seguret et. . places, ii) smoking ban decree Cross . . . : A - B .
France admitted to . - ACS . Poisson regression | significant in all groups after adjusting for linear trend. This study did
al (2013) . was implemented in February Sectional L .
hospital 2007, and iii) smoking ban  in model not demonstrate a significant effect of a two-phases smoking ban on
bars, hotels, restaurants, discos, ACS hospitalization rate
and casinos in January 2008
Seo  and _ Patients In August, 2003, Monrlt_)e Coulf_ty, Actual Quasi Marginal effect using A s_lgmflcan_t d_rop ?f 12 admlss_lons ftr1c_)rrr11 n'w] the nlf(mt;er o:‘ nonsmqkmg
Torabi United admitted to Indlar)a, enacted a public smo ing AMI experimen | Poisson regression patient admlss_lons or AMI during which the smoke-free law was in
States . ban in all restaurants, retail effect. A public smoking ban may help decrease the number of heart
(2007) hospital tal model
stores, and workplaces attacks
Hospital Actual . L - L
_ Admission In the early 1990s, California Cross Marginal effect using No st_atlstlcally significant reduction in adm|55|or_1$ due to AMI among
Shetty et. | United - Lo Sectional . . working-age adults or among the elderly. No evidence that legislated
Patients banned smoking in workplaces, AMI linear regression : - . S
al (2010) States . and U.S. smoking bans were associated with short term reductions in
admitted to | restaurants, and bars - . model . S
hospital simulation hospital admissions for AMI
Actual Smoking ban implementation was associated with a 26% reduction in
In March 2004 national IHD, and a 32% reduction in stroke related mortality; Post-ban
Stallings- Population, S . Ischemic heart Marginal effect from | reductions in IHD, and stroke mortalities were seen in ages > 65 years,
- workplace smoking ban in . . | Cross . - - . - . ] .
Smithet.al | Ireland aged 35 and . - disease (IHD); . time-series regression | not in ages 35-64 years. The nation-wide smoking ban was associated
workplaces including restaurants, Sectional L . A o
(2013) older stroke model with immediate reductions in early IHD and stroke-related mortality;
bars and pub L . .
however, post-ban risk differences did not change with a longer
follow-up period
Actual Cross An overall 22% reduction in the AMI incidence within the first year
Tranche et. | Switzerla Patients In March 2008, Canton of Sectional Percentage change in after enactment of the new regulation. Similar to other countries in
’ admitted to | Graubuenden, introduced AMI ) g g Europe and various regions of the USA and Canada, implementation of
al (2008) nd . . ! . o Incidence - - - A
hospital smoking ban in public buildings a public smoking ban was followed by a significant early decline in the
incidence of AMI
. Actual Cross Significant decline in the number of admissions was found in the post
. In January 2005, a national . ] - . . .
Patients - . Sectional ban period. The effect is observed only in male patients and in the age
. . smoking ban was implemented on Percentage change .
Vasselli et. admitted to - - . . L . classes 45-49 and 50-54. This study shows that there has been an
Italy . all indoor public places, including AMI using linear regression - S s . .
al (2008) hospital  aged , appreciable reduction in the incidence of heart attacks in the period
cafe’s, bars, restaurants, and model - - U -
40- 64 years discos immediately subsequent to the coming into force of the non-smoking
law
. In May 2010, nationwide federal Actual Qua5|_— Post-ban changes were detected in ischaemic heart disease
. Children aged . - . experimen e - - .
Vicedo . smoking ban covering indoor . hospitalizations, with a 2.5% reduction for all ages and 5.5% in adults
Switzerla | <15 years old - tal Percentage change in . . - . -
Cabrera et public places and workplaces, CvD - 35-64 years old. Smoking bans in Switzerland were associated with
nd and adults aged . - . (interrupte | mean prevalence L ! o Lo
al (2016) with a several exceptions in the - overall reductions in cardiovascular hospitalization and mortality in
>35 years old P d time-
hospitality sector . adults
series)
. . . In January 2006, banned smoking | Actual Cross Marginal effect using | Significant reduction in annual AMI hospitalization rates was found.
Villalbi et. . Patients L - . . . : . -
Spain . in indoor workplaces and many AMI Sectional Poisson regression | The introduction of regulations on smoke-free areas was accompanied
al (2009) admitted to - . S
enclosed settings model by a reduction in the AMI hospitalization rate
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hospital, aged
over 24 years
Actual Cross Adjusted AMI mortality rates in the post-ban period of 2006 declined
Villalbi et _ Death _In J_anuary 2006, banned smoking Sectional Mgrginal effect us!ng 9% for men and 8.7% for women, especially among those over 64
al (2011) * | Spain registration in indoor workplaces and many AMI Poisson regression | years of age. Although other factors may have played a role, the
enclosed settings model extension of smoke-free regulations in Spain was associated with a
reduction in AMI mortality
in _June_ 2012, Marion County. Actual Monthly AMI admissions declined 20% in Marion County and 25%in
. Indiana introduced smoke free air . . . - . -
Weaver et. | United Patle_nt law, and _prohibited smoking in Cross Ma}rgmal effect using Indlgnqpolls after the law was |mplemente(_:i. Decreases in AMI
al (2018) States admitted to restéxurants most indoor public AMI Sectional Poisson regression | admissions comparable with previous studies, and former and current
hospital b model smokers and those without co morbidities such as congestive heart
places and within eight feet of failure and hypertension were highly benefitted from the law
public entrance yp anly
Studies of Other unhealthy products-related regulatory policies
Seo and | United Public Limiting the availability of salty | Actual Overweight Cross Odds ratio Children who attended schools where non-low-fat salty snacks (OR =
Lee (2012) | States secondary snacks in schools Sectional 2.46) could be purchased were more likely to be obese. School
schools nutrition policy is associated with the children’s overweight status
students
Acronyms: BMI: body mass index; MI: myocardial infarctions; AMI: acute myocardial infarction; IHD: ischemic heart disease; ACS: acute coronary syndrome; CVD: cardiovascular
diseases; CHD: coronary heart diseases; CMD: cardiovascular disease and diabetes
Supplementary Table 3: Educational policy-related study characteristics and key findings
Authors Nature of
and year Country Partlc_l pants Description of the lntfarventl Study Measures of - .
. sampling . . on: Outcomes . . . Study findings and conclusions
setting . intervention design intervention effect
universe Proposal
or actual
Drichoutis | United General Nutritional label use Actual BMI Quasi- Average treatment The ATTs are not statistically significant. Nutritional label use
etal States population experimen | effects generally does not have an effect on BMI
(2009) tal
Kang South Adults Pictorial Health Warning Labels | Proposal Diabetes; IHD Simulatio Optimistic pictorial warning labels will prevent 85238 cases of
(2017) Korea population on Cigarette Packs n diabetes, and 31526 of ischemic heart disease in total over the 10-year
span due to the reductions in smoking prevalence
Sacks et al. . General Traffic-light labelling on junk . Simulatio . Traffic-light labelling resulted in reduced mean weight by 1.3 kg (95%
(2011) Australia population foods Proposal Obesity n Mean difference uncertainty interval (Ul): 1.2; 1.4)
Actual A non-significant overall reduction in BMI (P=0.33). However, among
School-aged BMI: those students overweight at baseline, the intervention group showed
Sichieri et . - Program of discouraging SSBs toL Experime Mean differences and greater BMI reduction (-0.4kg/m2 compared with -0.2kg/m2 in the
Brazil children, 9-12- . Overweight; . ; - -
al (2009) years consumption Obesity ntal (RCT) | marginal effects control group. Decreasing SSBs intake did not reduce BMI among
children but reduced BMI among overweight children, and mainly
among girls
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United Adult Nutrition and calorie labeling Actual Obesity Quasi- Average treatment The estimated label use effect for non-hispanic white women from
States population, on food packets experimen | effects from pre-post | difference-in-differences regressions for BMI is -0.30 (p<0.05), and for
Variyam stratified by race tal (pre- difference-in- obesity (percent) is-3.36 (p<0.01). No effect was found at the
and and gender post) differences models population level or for non-hispanic white men, non-hispanic black
Cawley men, and non-hispanic black women. Nutrition and caloric labels had a
(2006) beneficial impact, but only for one demographic group: non-hispanic
white females
Acronyms: BMI: body mass index; IHD: ischemic heart disease
Supplementary Table 4. Combined policy interventions-related study characteristics and key findings
Authors Nature of
and year Participant interventi
Cou_ntry s sampling Description of the intervention on: Outcomes Stu_dy _l\/leasures_ of Study findings and conclusions
setting - design intervention effect
universe Proposal
or actual
Tobacco taxation, brief cessation Proposal Mortality due Smoke-free legislation and tobacco taxation would likely be the
Basu et al. India General advice by health care providers, to Ml and Simulation Mean difference most effective strategy for reducing MI. In combination, both
2013 population mass media campaigns, and, smoke- stroke interventions could avert 25% of MI and strokes (95% CI: 17%-
free legislation, and advertising ban 34%) if the effects of the interventions are additive
In 2013, Comprehensive Tobacco Actual Pre-intervention trends in CVD-related HDRs were similar between
Gambarya Contro'l Law implemented Wi_th the Crogs Difference bgtween Russia and the synthetic c_ontrol but became divergent' after tr_le TCL
net al Russia Persons following components: smoking ban CVDs Sectional the outcome in the (Tobacco control Law) with greater benefit observed in Russia. A
) with CVD in public places, excise tax; text and and treated country and its | reduction in smoking-related CVVD morbidity appears to benefit
(2018) T : - . h . . - - . .
pictorial warnings on tobacco simulation synthetic control quite soon after implementation whilst smoking-related deaths might
packages; information campaigns need a longer post-intervention period to be detectable
Jan et. al Panama Patients i) In January 2008, Panama Actual AMI Using the pre-policy period, the relative risk of AMI during the post-
(2014) admitted to introduced a nationwide smoking ban period and post-TTI period were 0.982 and 0.985, respectively.
hospital ban in all public and private Cross Relative risk using The implementation of a smoking ban and tobacco tax increase in
institutions; ii) In November 2009, a . Poisson regression Panama were associated with a reduction hospital admission for
h o Sectional
tobacco tax increase (TTI) raising model AMI
the retail price of a pack of cigarettes
from US $1.84 to $4.20
Jiaetal. hi . Unhealthy fQOd res_trlctlon, healthy Actual BMI Cross Cluster robust The policies were associated with lower likelihood for
(2017) China Children TOOd. promogon_, price control an_d Sectional regression models overweight/obesity and central obesity
nutrition guideline in school settings

Acronyms: BMI: body mass index; MI: myocardial infarctions; AMI: acute myocardial infarction; CVD: cardiovascular diseases
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