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Abstract Low fruit and vegetable (FV) intake and
high sugar-sweetened beverage (SSB) consumption
are independently associated with an increased risk
of developing cardiovascular disease (CVD). Many
people in New York City (NYC) have low FV intake
and high SSB consumption, partly due to high cost of
fresh FVs and low cost of and easy access to SSBs.
A potential implementation of an SSB tax and an FV
subsidy program could result in substantial public
health and economic benefits. We used a validated
microsimulation model for predicting CVD events to
estimate the health impact and cost-effectiveness of
SSB taxes, FV subsidies, and funding FV subsidies
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with an SSB tax in NYC. Population demographics
and health profiles were estimated using data from
the NYC Health and Nutrition Examination Survey.
Policy effects and price elasticity were derived from
recent meta-analyses. We found that funding FV
subsidies with an SSB tax was projected to be the
most cost-effective policy from the healthcare sector
perspective. From the societal perspective, the most
cost-effective policy was SSB taxes. All policy sce-
narios could prevent more CVD events and save more
healthcare costs among men compared to women,
and among Black vs. White adults. Public health
practitioners and policymakers may want to consider

H.Eom-J. Liu- Y. Li

Department of Population Health Science and Policy,
Icahn School of Medicine at Mount Sinai, New York, NY,
USA

Y. Zhang - A. E. Moran - B. K. Bellows (<))

Division of General Medicine, Columbia University Irving
Medical Center, New York, NY, USA

e-mail: bkb2132@cumc.columbia.edu

N. Kong (P<)

Weldon School of Biomedical Engineering, Purdue
University, West Lafayette, IN, USA

e-mail: nkong @purdue.edu

Y. Li (<)

School of Public Health, Shanghai Jiao Tong University
School of Medicine, Shanghai, China

e-mail: yanliacademic @ gmail.com

@ Springer


http://orcid.org/0000-0001-6155-0389
http://crossmark.crossref.org/dialog/?doi=10.1007/s11524-022-00699-3&domain=pdf
https://doi.org/10.1007/s11524-022-00699-3
https://doi.org/10.1007/s11524-022-00699-3

52

Z. Louetal.

adopting this combination of policy actions, while
weighing feasibility considerations and other unin-
tended consequences.

Keywords Food policy - Urban health - Policy
modeling - Economic evaluation

Introduction

Healthful diets are an important protective factor for
cardiovascular disease (CVD) [1, 2]. Specifically, low
fruit and vegetable (FV) intake and high sugar-sweet-
ened beverage (SSB) consumption are independently
associated with an increased risk of developing CVD
[3-6]. Yet, approximately half of US adults report
consuming at least one SSB on a given day [7]. More-
over, only one in three women and one in five men
report eating the recommended amount of fruits and
vegetables per day (5 + servings/day) nationally [8].

As CVD continues to place a heavy burden on
society and the healthcare system in the USA, public
health professionals and policymakers have increas-
ingly looked to SSB taxes as a strategy for decreasing
sugar intake and lowering the risk of CVD in the pop-
ulation. To date, 8 jurisdictions enacted SSB excise
taxes across the USA—including in Albany (NY),
Berkeley (CA), Boulder (CO), Oakland (CA), Phila-
delphia (PA), San Francisco (CA), Santa Fe (NM),
Seattle (WA), and Cook County (IL) [9]. Evidence
indicates that the taxes discouraged the purchase and
consumption of SSBs [10-12]. An SSB excise tax
also generates new revenue that can be earmarked,
or directed, towards programs to promote health.
One such program that has been implemented in sev-
eral cities with tax revenues is FV financial incen-
tives for those shopping with Supplemental Nutrition
Assistance Program (SNAP) benefits [13], which
have been linked to an increase in FV purchases in
farmers markets [14], mobile produce markets [15],
and supermarkets [16, 17]; and have the poten-
tial to increase FV intake that is protective against
CVD [18]. Pairing SSB taxes and FV subsidies may
improve dietary behaviors from multiple dimensions
and have a greater positive combined effect on health
than either singly policy action alone [19].

In New York City (NYC), the high cost of living
and existence of areas that are and have been histori-
cally impacted by food apartheid (areas with limited
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access to fresh FVs) make fresh FVs less affordable
and accessible [20, 21]. These and multiple other fac-
tors may contribute to the low observed prevalence
of consumption of 5 servings of FVs amongst NYC
adults of 10%; nationally, this percentage is 12% [20,
22]. In addition, SSB consumption in NYC remains
high and has plateaued after several years of decline,
with 24% of residents reporting drinking one or more
SSB per day, and 84% reporting drinking an SSB in a
typical week [23]. A potential implementation of an
SSB tax and an FV subsidy program could result in
substantial public health and economic benefits.

In this study, we used a microsimulation model of
CVD to assess the impact of implementing SSB taxes
and FV subsidies on long-term CVD outcomes and
healthcare costs in NYC. We simulated the potential
implementation of each policy alone as well as fund-
ing FV subsidies with an SSB tax (a combined pol-
icy). We also assessed the cost-effectiveness of each
policy in preventing CVD compared to the status quo.

Methods
Model Development

We developed a microsimulation model of CVD
for NYC adults based on the well-established CVD
Policy Model [24-27]. Model details and a model
schematic are included in the Online Supplemen-
tary Document. Briefly, the model simulates healthy
individuals (i.e., no history of CVD) and their risk
of CVD over time. Within each year of the simula-
tion, individuals are at risk of experiencing coronary
heart disease (CHD), stroke, both CHD and stroke,
CVD-related death, and non-CVD-related death
(Fig. 1). The annual probability of incident CHD,
incident stroke, and non-CVD related death are esti-
mated by functions accounting for age, body mass
index (BMI), smoking status, systolic blood pressure,
diabetes status, high-density lipoprotein cholesterol,
low-density lipoprotein cholesterol, and estimated
glomerular filtration rate (a list of model parameters
is presented in Table S1 in the Supplementary Docu-
ment). Once a CHD or stroke event occurs, individu-
als are at risk of secondary or recurrent CVD events
and CVD-related death (Table S2). We assumed each
individual can experience at most two CVD-related
events per year. As individuals progress through the
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Fig. 1 Model schematic.
Notes: CHD, coronary heart
disease; CVD, cardiovascu-

lar disease
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model, their CVD event history, survival, quality-
adjusted life years (QALYSs), direct healthcare costs,
and program implementation costs are recorded at
10 years, 20 years, 40 years, and over their entire
lifetime (death or 100 years of age). The model was
programmed in R (version 3.6.1). The study was
approved by the Institutional Review Board at the
Icahn School of Medicine at Mount Sinai.

Simulated Population

We simulated a population representative of NYC
adults by sampling 10,000 individuals and their
characteristics from the NYC Health and Nutrition
Examination Survey (NYC HANES, 2003-2004 and
2013-2014). We matched NYC HANES participants
on CVD risk factors to participants from the National
Heart, Lung, and Blood Institute Pooled Cohorts for
whom lifetime CVD risk factor trajectories were pre-
viously developed (Table S3) [28-30]. We assigned
each individual daily intake of SSB and FV using
data from the 2018 NYC Community Health Sur-
vey [31]. We fit truncated normal distributions using
race and sex stratified mean per-capita intake of FVs
(number of cups) and SSBs (number of drinks) from
daily dietary recall questions (Table S4).

Policy Scenarios

We modeled three policy scenarios, including (1)
an SSB tax; (2) an FV subsidy; and (3) a combined
policy that uses the SSB tax revenue to fund FV sub-
sidies. We compared each of the above policy sce-
narios to the status quo. We modeled the effect of the

SSB tax and FV subsidy on consumption outcomes
through price changes and their associated price elas-
ticity based on Eq. 1 below (Table S2). To model the
relationship, we assumed that (1) the effects from an
SSB tax and an FV subsidy were independent (i.e.,
an SSB tax only influences SSB consumption and
FV subsidies would only impact FV consumption),
(2) the time lag between policy implementation and
changes in SSB and FV consumptions is less than
a year, and (3) the policy effects remain constant as
long as taxes and subsidies continue [32].

Change in SSB and F&V consumption

Cnew = Cold<@> (1)

Pola

where C,,; and C,,,, are SSB consumption and FV
consumption before and after policy implementa-
tion, p,,; and p,,,, are SSB and FV prices before and
after policy implementation, and € is price elasticity,
which reflects the percentage of consumption change
with a 1-percent price change. We used the SSB price
change percentage and mean FV prices to derive
the purchase price percentage changes for FV subsi-
dies (Table S5). We assumed tax revenues would be

equally distributed to fund FV subsidies.

The Effects of SSB and FV Consumption Changes on
CVD and Diabetes Risk

We estimated the relative risk (RR) of CHD and

stroke incidence with SSB and FV consumption based
on findings from recent meta-analyses (Table S6) [33,
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34]. We also included an RR for the effect of SSB
and FV intake on the incidence of diabetes mellitus
[2, 34]. We modeled the effects of changes in con-
sumption on the risk of CHD, stroke, and diabetes as
RR=RRincremental(Clnew_com)’ where RRincremental is the
RR per one-unit reduction in SSB or FV consumption
per day and is multiplied by the probability of an inci-

dent event without SSB or FV policies.
Cost and Utility Model Parameters

We estimated the implementation costs for SSB taxes to
be 2% of the tax revenue collected and for FV subsidies
to be 20% of the subsidies in the first year and 5% for
the years afterward. Details about our estimation of the
policy implementation costs are provided in the Sup-
plementary Document. We estimated the QALYs for
different disease stages based on the published literature
[35-37]. The model includes disutility associated with
acute CHD and stroke events that are applied for 30 days
and subsequent chronic disutility that are applied each
cycle afterward. The healthcare costs and disutility val-
ues are presented in Tables S7-S8 in the Supplemen-
tary Document. The QALY and cost parameters were
also used in the other studies with the microsimulation
version of the CVD Policy Model [24, 25]. Healthcare
costs were inflated to 2019 US dollars using the medical
component of the US Consumer Price Index.

Model Validation

Our model was calibrated to match contemporary
CHD, stroke, and mortality rates for the US from the
Centers for Disease Control and Prevention (CDC),
National Hospital Discharge Survey, National Inpa-
tient Sample, National Vital Statistics System, and
NHLBI Pooled Cohort Study, and cross-validated
against the dynamic population version of the CVD
Policy Model (Figure S5-S8 in the Supplementary
Document). We then compared the estimated CVD,
non-CVD, and all-cause mortality rates from our
model to those observed in the NYC metropolitan
area derived from the CDC’s Wide-ranging ONline
Data for Epidemiologic Research (WONDER) [38].

Statistical Analyses

For the primary analysis, we compared the costs,
QALYs, and cost-effectiveness of the status quo, SSB
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taxes only, FV subsidies only, and a combined policy
over 10 years. Each policy was evaluated from the
healthcare sector perspective (direct medical costs
regardless of payer) and societal perspective (direct
medical costs plus policy and implementation costs).
Incremental cost-effectiveness ratios (ICERs) for each
policy were calculated as the mean difference in costs
divided by the mean difference in QALYs. Future
costs and QALYs were discounted annually at 3%
[39]. We used a threshold of $50,000/QALY to deter-
mine if a strategy was cost-effective [40]. We also
used the incremental net monetary benefit (INMB)
to determine the cost-effectiveness of a strategy.
INMB represents the monetary value of a strategy at
a given willingness-to-pay threshold and is calculated
as: INMB=incremental QALYs*willingness-to-
pay — incremental costs. For this analysis, when the
monetized incremental health gains are greater than
the incremental costs (i.e., INMB > $0), the strategy
is cost-effective relative to the status quo. Further,
the strategy with the highest INMB is the most cost-
effective and, thus, preferred strategy at the willing-
ness-to-pay threshold.

We conducted deterministic sensitivity analyses
to assess the potential impact of time horizon, price
elasticity, and policy implementation costs on cost-
effectiveness results. We accounted for joint uncer-
tainty of model parameters in the cost-effectiveness
analysis by probabilistically sampling parameter val-
ues from prespecified distributions in 1000 model
iterations (Table S5). Results are presented as the
mean and 95% uncertainty intervals (UI; 2.5th to
97.5th percentile) of 1000 iterations. Our analysis
adhered to the requirements from the Consolidated
Health Economic Evaluation Reporting Standards
(CHEERS) 2022 Checklist (Table S9).

Results

Compared with the status quo over 10 years, our
model projected that, per 10,000 adults in NYC, an
SSB tax would prevent 26 (95%UI, 4 to 92) CVD
events, FV subsidies 16 (95%UI,—1 to 36) CVD
events, and a combined policy 41 (95%UI, 15 to 73)
CVD events (Table 1). Compared with the status
quo, an SSB tax would increase total QALYs by 24
(95%UL, 4 to 51), FV subsidies by 15 (95%UI, 2 to
35), and the combined policy by 37 (95%UI, 9 to 72).
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Table 1 Projected health and economic outcomes in 10 years under different policies

Status quo SSB taxes FV subsidies SSB taxes + FV subsidies
Healthcare outcomes
CHD events 592 (542 to 648) 574 (523 to 631) 584 (534 to 638) 566 (518 to 622)
Stroke events 275 (241 to 313) 267 (232 to 304) 268 (233 to 304) 260 (225 to 296)
CVD deaths 165 (133 to 202) 161 (128 to 196) 163 (129 to 199) 158 (125 to 193)

QALYs 81,702 81,726 81,717 81,739
(81,380 to 81,996) (81,406 to 82,020) (81,400 to 82,020) (81,416 to 82,036)

Costs (2019 USD, thousands)

Total (Societal) 670,900 666,869 674,380 670,366
(661,111 to 680,489) (657,206 to 676,306) (664,683 to 683,884) (660,656 to 679,850)
Healthcare 670,900 670,153 670,434 669,703
(661,111 to 680,489) (660,544 to 679,564) (660,745 to 679,937) (659,982 to 679,049)

Prevented healthcare outcomes
CHD events - 18 3 to 75) 9 (=2 to020) 26 (9 to 46)
Stroke events - 8(1to17) 7 (1to 16) 15 (6t0 27)
CVD deaths - 4 (-2to 151) 3(=3t010) 8 (=310 20)
QALYs gained - 24 (4 to 51) 15 (2 to 35) 37 (9to72)
Incremental costs (2019 USD, thousands)
Total (societal) - —4030 3,480 —540

(—4580 to—3640) (3130 to 3770) (= 1150 to—20)
Healthcare - —750 —470 —1200

(= 1390 to—260) (—820to—180) (—=1900 to — 620)
Policy - —3280 3950 660

(—3530 to—3040) (3870 to 4020) (400 to 910)
Implementation - 70 (60 to 70) 250 (250 to 260) 320 (310 to 330)
Incremental cost-effectiveness
Healthcare sector perspective
ICER ($/QALY) - Dominated* Dominated* Dominant**
INMB (8, thousands) 1933 (543 to 3813) 1210 (382 to 2467) 3065 (1248 to 5290)
Societal perspective
ICER ($/QALY) - Dominant** Dominated*** Dominant**
INMB (8, thousands) 5216 (386 to 6941) —2736 2402

(—3566 to—1513) (682 to 4492)

SSB sugar sweetened beverage, FV fruit and vegetable, CHD coronary heart disease, CVD cardiovascular disease, QALY quality-
adjusted life year; ICER incremental cost-effectiveness ratio; INMB = Incremental net monetary benefit

! All numerical results are presented as mean estimate with (95% Uls)

2INMB represents the monetary value of an intervention at a given willingness-to-pay threshold. INMB is calculated as:
INMB =incremental QALYs*willingness-to-pay — incremental costs. For this analysis, willingness-to-pay was set at $50,000 per
QALY. When the monetized incremental health gains are greater than the incremental costs (i.e., INMB > $0), the strategy is cost-
effective relative to the status quo. Further, the strategy with the highest INMB is the most cost-effective and, thus, preferred strategy
at the willingness-to-pay threshold

“Dominated (i.e., costs more and less effective) by combining SSB taxation with F&V subsidies
“"Dominant (i.e., cost less and more effective) vs. status quo

“*Dominated by SSB taxation alone and combining SSB taxation with F&V subsidies

with an SSB tax at $1,200,000 (95%UI, $620,000 to
$1,900,000). An SSB tax policy was revenue generat-
ing compared with the status quo and was projected to

Each policy was estimated to result in reduced health-
care costs compared with the status quo, with the
largest savings projected when funding FV subsidies
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save $3,280,000 (95%UI, $3,040,000 to $3,530,000)
in policy costs over 10 years. However, FV subsidies
would increase policy costs by $3,950,000 (95%UlI,
$3,870,000 to $4,020,000), and the combined policy
would increase costs by $660,000 (95%UI $400,000
to $910,000). From the healthcare sector perspec-
tive, the INMBs for an SSB tax, FV subsidies, and a
combined policy were $1,933,000, $1,210,000, and
$3,065,000, respectively, which suggested that the
combined policy was the most cost-effective com-
pared to the status quo. From the societal perspective,
the most cost-effective policy was the SSB tax.

Figure 2 shows the projected health and economic
outcomes under each of the three policies in 10,
20, and 40 years as well as lifetime. As the number
of years increased, the numbers of CHD and stroke
events, CHD and stroke deaths, and QALY's gained
increased steadily for each policy scenario. SSB
taxes and FV subsidies could avert similar numbers
of stroke events and deaths across different years,
while SSB taxes could avert more CHD events and
deaths compared to FV subsidies. The combined pol-
icy could avert more CHD and stroke events and their
related deaths compared to implementing either of the
two policies alone. However, SSB taxes could save
more total costs compared to the other two policies.

Figure 3 shows the scatter plots of incremen-
tal costs and QALYs with 1,000 simulation itera-
tions under each of the three policies from different
perspectives. From a healthcare sector perspective
(Fig. 3a), the combined policy was dominant (i.e.,
reduced costs and increased QALYs) compared to all
the other policies and had a 100% probability of being
the preferred strategy at a $50,000/QALY cost-effec-
tiveness threshold. However, from a societal perspec-
tive when policy costs were included, the combined
policy was not cost-effective compared to the SSB
taxes policy (Fig. 3b). More specifically, the com-
bined policy would result in an ICER of $268,462/
QALY compared to the SSB taxes policy. With a
cost-effectiveness threshold of $50,000/QALY, SSB
taxes alone had a 100% probability of being the pre-
ferred strategy from a societal perspective.

Our subgroup analyses showed that the policy
could have differential impact across population
groups by sex and race (Table S11 in the Supplemen-
tary Document). For example, funding FV subsidies
with an SSB tax could avert 39 (95%UI, 9 to 73)
CHD events and 18 (95%UI, 4 to 36) stroke events
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per 10,000 men compared to the status quo, while the
averted cases for CHD and stroke were 16 (95%UI, 0
to 36) and 13 (95%UIL, 4 to 27), respectively, among
women. The averted CVD cases by the other policies
were also more pronounced among men compared
to women. Our results also showed that Black adults
were estimated to benefit more from the policies com-
pared to White adults. For example, the combined
policy could avert 34 (95%UI, 5 to 76) CHD events
and 23 (95%UI, 0 to 48) stroke events per 10,000
Black adults, while the averted cases for CHD and
stroke were 27 (95%UI, 0 to 57) and 14 (95%UI, O to
31) per 10,000 White adults. In addition, the one-way
sensitivity analysis on cost parameters shows that the
cost-effectiveness of SSB taxes was more sensitive to
the price and price elasticity changes compared with
that of the FV subsidies policy (Figure S4 in the Sup-
plementary Document).

Discussion

In this modeling study, SSB taxes, FV subsidies, or a
combined policy where SSB taxes funded FV subsi-
dies were projected to prevent a substantial number of
incident CVD events and CVD deaths among adults
in NYC. Our estimates equate roughly to 18,000,
11,000, and 29,000 CVD events being averted over
10 years in NYC if an SSB tax, FV subsidies, or
the combined policy were implemented city-wide.
The combined policy was estimated to also increase
more QALYs compared to the other policies over
time. However, the cost-effectiveness of the com-
bined policy depended on the specific perspective: the
combined policy was the most cost-effective from the
healthcare sector perspective, while from the societal
perspective that considers both direct medical costs
and policy and implementation costs, the most cost-
effective policy was SSB taxes. In addition, the simu-
lated policies could be more effective and cost-effec-
tive among men compared to women, and among
Black adults compared to White adults. This implies
that the policy has the potential to reduce racial and
gender health disparities.

Several recent studies have assessed the cost-effec-
tiveness of a potential national SSB tax policy or FV
subsidy policy [41, 42]. To our knowledge, our study
is the first cost-effectiveness analysis of using SSB
taxes to fund FV subsidies in a large city. Our study is
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particularly policy relevant because both quantitative
and qualitative research indicates that SSB taxes gar-
ner greater support among stakeholders when empha-
sis is placed on using the revenue for health-related
programs in the taxed communities [43—45]. Across
the US cities that implemented SSB taxes, $135 mil-
lion per year in revenue has been generated, with a
substantial proportion spent directly on health-related
programs [11]. Empirical studies suggested that SSB
taxes discourage the purchase and consumption of

@ Springer

(b) Societal perspective

SSBs [46, 47]. Reducing SSB consumption through
tax policy may have benefits beyond those captured
in our analysis. For example, although evidence is
still scarce, SSB consumption is associated with mul-
timorbidity among adults [48], and SSB taxes are
expected to reduce the burden of such multimorbid-
ity. A recent modeling study estimated that SSB taxes
could reduce the burden of CVD and diabetes mellitus
and result in substantial long-term healthcare expend-
iture savings in the USA [42]. Another modeling
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study projected that within one year an SSB tax pol-
icy could reduce mean BMI by 0.16 kg/m? among
youth and 0.08 kg/m* among adults in the USA [49].
Furthermore, our analysis may be an underestimate of
the long-term cost savings and health benefits of SSB
tax policy because we did not include heart failure as
an outcome, which may be preceded by CHD and is
associated with high costs and a significant reduction
in quality of life. Notably, the ultimate impact of an
SSB tax and FV subsidies is policy and context spe-
cific; their effects may be dependent on factors such
as the tax rate, baseline SSB and FV consumption,
population demographics, and more [11]. This points
towards the importance of evaluating the effects of a
specific policy within its proposed location, using a
model such as the one presented in this study.

NYC is a promising site for implementation of an
SSB tax and FV subsidies. NYC recently received
$5.5 million to expand the programs that offer FV
financial incentives to SNAP recipents [50], includ-
ing Get the Good Stuff, which currently offers a one-
to-one matching credit for eligible produce at six
supermarket locations, and Health Bucks [51], which
offers coupons to reduce the cost of fresh FVs at all
farmers markets. NYC also started offering a discount
on prepackaged bags of locally grown produce pur-
chased from local community-based organizations
and urban farmers. As for SSB taxes, although more
than 50 countries have implemented SSB taxes [52],
the USA has not implemented the policy nationwide
because there has been opposition from the food and
beverage industry against the policy [53], and there
are legal barriers such as state preemption [54, 55].
Despite these challenges, several cities in the US
and the Navajo Nation have implemented SSB taxes.
NYC, however, lacks the authority to pass such a tax
outright. The current study provides support for NYC
to seek approval from the state legislature to grant the
city the authority to pass such an excise tax and make
decisions with respect to revenue allocation to ensure
that at least a portion of the revenue is dedicated to
low-resource communities in NYC to support FV
affordability.

Funding FV subsidies with an SSB tax has the
potential to reduce health disparities and address
equity concerns associated with implementation of
the tax. Low-resource communities and people of
color experience higher rates of CVD and are dis-
proportionately targeted through marketing by the

SSB industry [56]. Concerns that an SSB tax would
be regressive and weigh heavily on these commu-
nities are valid. However, young people and those
with lower income have been shown to have a larger
decrease in the purchase of SSBs as a result of a tax
[46, 47]. In this way, the potential health benefits
from an SSB tax can be progressive [11]. To ensure
that the greatest benefit goes to those currently bear-
ing the greatest health burden from SSBs, the tax
revenue should be dedicated to supporting the health
of these low-resource communities and development
and implementation of such programs should be done
by guidance by community members themselves.
In this way, programs will not only reflect the local
needs of the communities themselves, but also build
capacity and ideally, lead to longer term sustainabil-
ity and community-driven approaches [9]. Impacts
of the tax and subsidy program on equity should be
evaluated regularly, findings publicly reported and as
needed, adjustments made, as possible. As such, an
SSB tax and FV subsidies can serve as a strong strat-
egy for reducing the burden of CVD and promoting
health equity.

This study has several limitations. First, our analy-
sis only focused on the CVD-related health and eco-
nomic outcomes, so the potential benefits of SSB
taxes and FV subsidies could have been underesti-
mated. For example, research has shown that reduced
SSB consumption and increased FV consumption
are associated with a reduced risk of cancer [57, 58],
which warrants further investigation into the effect
of SSB taxes and FV subsidies in preventing cancer.
Second, we assumed that CVD risk functions derived
in national data would replicate the natural history of
CVD among NYC adults. While it is difficult to test
the validity of this assumption, our simulated mortal-
ity rates closely approximated those in NYC. Third,
we did not model Latina/x/o or Asian Americans in
the study due to poor representation and small sam-
ple sizes in the pooled cohort data and NYC HANES.
Lastly, the nutrition policy environment is dynamic,
and other local and federal legislation, as well as
industry efforts, might be synergistic or antagonistic
with SSB taxes or FV subsidies. However, we were
not able to capture these potential complex interac-
tions between the modeled policies and other nutri-
tion policies in the current study.

Despite these limitations, to our knowledge, our
study is the first assessment of the potential health
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and economic impact of combining an SSB tax with
FV subsidies in a large city. The projected substan-
tial health gains and cost saving associated with the
policy could help relevant stakeholders and policy-
makers justify the implementation of this innovative
policy in NYC and potentially other cities around the
world.
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