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Introduction: U.S. policy actions focus on reducing sugar-sweetened beverage purchases. Yet,
there are no studies on trends in overall purchase distribution and how it has changed by key sub-
populations. This study examined changes in distributions of total sugar-sweetened beverage pur-
chases and its major subtypes (regular carbonated soft drinks and fruit/sports/energy drinks) in
2002—2014 and distinguished among low, moderate, and high purchasers.

Methods: Longitudinal data on sugar-sweetened beverage purchases of U.S. households from the
2002—2014 Nielsen Homescan Panel were used. Sugar-sweetened beverages were defined as all
caloric non-alcoholic beverages containing added sugars. Longitudinal quantile regression model
examined trends across distributions (from quantile 25 to 95) of purchases (measured in kcal/day/
capita), while accounting for households” unobserved differences. All statistical analyses were con-
ducted in 2019.

Results: All households across the total purchase distribution significantly reduced their pur-
chases. High purchasers made less proportional reductions than low purchasers (e.g., 35% at 95th
quantile vs 62% at 25th quantile). However, the smaller relative reductions among higher purchas-
ers translated into larger absolute decreases (e.g., 134 kcal/day/capita at 95th quantile vs 23 kcal/
day/capita at 25th quantile). Similar patterns in heterogeneity were observed across sugar-sweet-
ened beverage subtype distributions and among racial/ethnic and income groups. In addition, there
were significant racial/ethnic and income disparities in total sugar-sweetened beverage purchases in
2002—2003. Although racial/ethnic disparities among higher purchasers improved, income dispar-
ity patterns at all purchase levels persisted into 2013—2014.

Conclusions: From 2002-2003 to 2013—2014, U.S. households at all purchase levels made mean-
ingful reductions in sugar-sweetened beverage purchases in both absolute and relative terms. Fur-
thermore, racial/ethnic disparities in total sugar-sweetened beverage purchases narrowed, but
income disparity patterns persisted.
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INTRODUCTION

xcessive consumption of sugar-sweetened bever-
ages (SSBs) has been linked to increased risk of

obesity and diet-related noncommunicable dis-
eases.’ This association is not surprising as SSBs are the
single largest source of added sugar in the U.S. diet." "’ In
addition, studies have documented disproportionate effects
of obesity and related noncommunicable diseases on
racial/ethnic minorities and low-SES groups, along with
persistently higher SSB intake among non-Hispanic black
(NHB) and low-income subpopulations.' ~'* Strategies

aimed at discouraging SSB consumption in the U.S. have
been gaining momentum,””'® making surveillance on

From the 'Carolina Population Center, University of North Carolina at
Chapel Hill, Chapel Hill, North Carolina; and *Department of Nutrition,
Gillings School of Global Public Health, University of North Carolina at
Chapel Hill, Chapel Hill, North Carolina

Address correspondence to: Pourya Valizadeh, PhD, Carolina Popula-
tion Center, University of North Carolina at Chapel Hill, CB #8120 Uni-
versity Square, 123 West Franklin Street, Chapel Hill NC 27516.
E-mail: pouryav@email.unc.edu.

0749-3797/$36.00

https://doi.org/10.1016/j.amepre.2020.02.002


http://crossmark.crossref.org/dialog/?doi=10.1016/j.amepre.2020.02.002&domain=pdf
mailto:pouryav@email.unc.edu
https://doi.org/10.1016/j.amepre.2020.02.002

trends in SSB consumption an integral part of public health
efforts.

Several studies have focused on examining trends in
the mean SSB consumption and purchases."” >* These
studies revealed that mean SSB consumption and pur-
chases have fallen since 2002—2003, but it is critical to
determine the extent to which observed reductions are
from different types of consumers. Higher SSB consum-
ers who are at elevated risk of cardiometabolic conse-
quences of excessive sugar or energy intake are of key
concern. Indeed, reductions in consumption among
high-SSB consumers could have the most meaningful
impact on curbing the obesity epidemic. Yet, studies
investigating trends across the SSB consumption distri-
bution are rare,'""” and studies exploring trends along
the SSB purchase distribution are nonexistent.

The primary purpose of this study was to examine
trends at different points across distributions of total
SSB purchases and its key subtypes (regular carbonated
soft drinks [RCSDs] and fruit/sports/energy drinks) in
the US. from 2002-2003 to 2013—2014 overall and
across racial/ethnic and income subpopulations. Put dif-
ferently, this study explored how SSB purchases of low,
moderate, and high purchasers have changed over time.
Drawing on longitudinal data on households’ SSB pur-
chases, this study improves on earlier cross-sectional
analyses of trends in SSB consumption'"'>"""** by
accounting for both observable and unobservable differ-
ences among households through a longitudinal quantile
regression model.”**” To further inform public health
policy efforts, this study also investigated how and
whether racial/ethnic and income disparity patterns in
SSB purchases have changed over time.

METHODS

This study used data from the 2002—2014 Nielsen Homescan
Panel (Homescan), a nationwide consumer panel maintained by
the Nielsen Company.”® Homescan is a longitudinal household-
level data set containing product-level information on all pack-
aged food/beverage purchases for at-home consumption. House-
holds are recruited from 52 metropolitan and 24 non-
metropolitan areas and instructed to scan the Universal Product
Codes of all packaged foods/beverages using scanners/smartphone
applications immediately upon returning home from a grocery
shopping trip. This information is uploaded to Nielsen through
Internet/landline phone weekly. Each year, Nielsen prepares a
static panel, including households that consistently reported pur-
chases during >10 months of the previous calendar year. These
static panel data are used in academic studies (e.g., to analyze
food demand/consumption), including this study.”’ ** Some
studies investigating the representativeness of Homescan have
reported some sample-selection or sample-participation biases,””
which can be adjusted for using household demographics.*

In the static panel, each transaction record contains data on
quantity purchased, dollars paid, product attributes, Universal
Product Code, and Homescan product module code. To obtain
calorie/ingredient information needed in the construction of out-
comes of interest in this study, Homescan purchase data were
merged (by Universal Product Codes and year) to Nutrition Facts
Panel and ingredient data from a variety of sources, including
Mintel Global New Product Database.>*

Study Sample

Homescan annually collects sociodemographic information
including income, educational attainment, race/ethnicity, age and
gender of all household members, and household sampling
weights. This study sample was restricted to non-Hispanic white
(NHW), NHB, and Hispanic households with >2 years of data.
Moreover, households were defined as low income if income was
<185% of the federal poverty line, middle income if income was
>185% and <400% of the federal poverty line, and high income if
income was >400% of the federal poverty line, as done
elsewhere.'>*

The analysis sample included 111,397 households. For these
households, weekly food/beverage purchases were aggregated to a
household-year level (n=634,783). Table 1 shows sample descrip-
tive statistics, overall and across 5 periods from 2002 to 2014.
Although there were some minor differences in household charac-
teristics across time, such differences were not problematic as the
empirical model accounted for households-observed and -unob-
served differences.

Measures

Using Homescan product module codes and nutrient information,
the total SSB category was defined to include all caloric non-alco-
holic beverages containing added sugars, namely RCSDs, non-100%
fruit/vegetable drinks/juices, sports/energy drinks, sweetened tea/
coffee/dairy drinks, and beverage powder/concentrates. In addition,
RCSDs and fruit/sports/energy drinks were considered 2 key SSB
subcategories. Using calorie information and total yearly SSB pur-
chases of households, daily per capita calorie (kcal/day/capita) pur-
chases from these SSB categories were calculated and used as
outcomes of interest. In this study’s data, RCSDs and fruit/sports/
energy drinks on average accounted for approximately 70% of total
SSB calories (47% and 23%, respectively). All other SSBs combined
accounted for the remaining 30%.

Statistical Analysis

In this analysis, different types of SSB-purchasing households
were defined by quantiles of SSB purchase distributions; low pur-
chasers were defined by low quantiles and high purchasers by
high quantiles. For instance, one may think of a household at 25th
quantile of the total SSB purchase distribution as a low purchaser,
whereas a household at 95th quantile could be considered a high
purchaser. Thus, a specific quantile is not strictly assigned to a
specific type of consumer, and it is the relative position of house-
holds along the distribution that matters.

In this context, quantile regression’® > was used to analyze
trends at quantiles 25—95 (in 10-unit increments) of total SSB,
RCSD, and fruit/sports/energy drink distributions. Detailed descrip-
tions of empirical models and estimation approaches are provided
in the Appendix (available online). Briefly, main variables in the



Table 1. Household Summary Statistics, Overall and for 5 Periods Over 2002-2014

By period
Full sample

Variable 2002-2014 2002-2003 2004-2006 2007-2009 2010-2012 2013-2014
Household size 2.49 (1.42) 2.48 (1.41) 2.50 (1.42) 2.49 (1.43) 2.50(1.43) 2.46 (1.42)
Household with children, % 33.03(47.03) 32.79(46.95) 34.31(47.47) 34.42(4751) 32.58(46.87) 29.83(45.75)
Household head’s age, year 53.42 (14.50) 53.33(14.67) 52.91(14.77) 52.77(14.63) 53.60(14.30) 55.03(13.91)
Married household head, %  47.85(49.95) 49.11(49.99) 47.60(49.94) 45.61(49.81) 47.42(49.93) 51.30(49.98)
Household head’s race, %

NHW 76.97 (42.10) 79.64 (40.27) 77.82(41.55) 76.76(42.24) 75.85(42.80) 75.21(43.18)

NHB 11.83(32.30) 11.29(31.64) 11.71(32.15) 11.77(32.22) 12.04(32.54) 12.30(32.84)

Hispanic 11.20 (31.54) 9.07 (28.72) 10.47 (30.62) 11.47 (31.87) 12.11(32.62) 12.50(33.07)
Household’s income level, %

Low income 25.75 (43.73) 21.16(40.85) 24.83(43.20) 26.02(43.87) 26.75(44.27) 29.53(45.62)

Middle income 36.92 (48.26) 41.10(49.20) 34.30(47.47) 36.84(48.24) 38.16(48.58) 35.10(47.73)

High income 37.33(48.37) 37.74 (48.47)  40.87 (49.16) 37.15(48.32) 35.09(47.72) 35.37 (47.81)
Household head’s education, %

Less than high school 35.36 (47.81) 34.76(47.62) 35.44(47.83) 35.89(47.97) 35.31(47.79) 35.06 (47.71)

High school 23.76 (42.56) 22.76 (41.93) 24.24(42.85) 23.77(42.57) 24.13(42.79) 23.37(42.32)

Some college 20.00 (40.00) 21.92(41.37) 20.13(40.10) 19.54(39.65) 19.43(39.57) 19.61(39.70)

College degree or more 20.88 (40.65) 20.56 (40.42) 20.19(40.14) 20.80(40.58) 21.14(40.83) 21.97 (41.41)
Observations 634,783 68,154 134,814 164,847 163,534 103,434

Source: Authors’ calculations were based, in part, on data reported b)g(NieIsen through its Homescan Services for all food categories, including bever-
ages and alcohol for the 2002-2014 periods across the U.S. market.  The conclusions drawn from the Nielsen data are those of the authors and do
not reflect the views of Nielsen. Nielsen is not responsible for, had no role in, and was not involved in analyzing and preparing the results reported

herein.

Note: SDs are in parentheses. Low-income households are defined as those with annual income <185% of the FPL, middle-income households as
those with income between 185% and 400% of the FPL, and high-income households as those with income >400% of the FPL. Survey weights were

applied.

NHB, non-Hispanic black; FPL, federal poverty line; NHW, non-Hispanic white.

model were 4 indicator variables for 5 periods from 2002 to 2014:
2002—-2003, 2004—2006, 2007—2009, 2010—2012, and 2013—2014,
with 2002—2003 set as reference. Other (time-variant) model cova-
riates were variables for proportions of household members within
10 gender-specific age groups to account for household
composition, indicator variables for household income, and indica-
tor variables for household head’s marital status and educational
attainment.

To account for time-invariant unobserved household character-
istics, a correlated random effects quantile regression estimator was
used.”**>** Coefficient estimates for period indicators captured the
magnitudes of absolute changes (kcal/day/capita) in SSB purchases
from 2002—2003 to the period they represented. For instance, the
2013—2014 coefficient was interpreted as the absolute change in
SSB purchases from 2002-2003 (baseline) to 2013—2014. Therefore,
comparing the magnitudes of coefficient estimates of the 2013
—2014 indicator at different quantiles of (each) SSB purchase distri-
bution would reveal whether low-, moderate-, and high-SSB pur-
chasers reduced their purchases differently from 2002-2003 to 2013
—2014. Using absolute changes and adjusted baseline SSB pur-
chases, relative (percentage) changes were calculated.

To investigate differential trends by race/ethnicity, the analysis
of the U.S. population was extended by including 2-way interac-
tion terms between race/ethnicity indicators and all model covari-
ates (Appendix, available online). A similar approach was used to
explore differential trends among income groups. Finally, to
examine whether racial/ethnic and income disparity patterns in

SSB purchases (i.e., relative differences between subpopulations)
at baseline persisted over time, the existence of such disparities
was first explored by testing the equality of purchase distributions
between racial/ethnic groups and similarly, between income
groups in 2002—2003. Then, tests of statistical differences between
the magnitudes of relative changes in purchases of racial/ethnic
groups and of income groups were conducted. As relative changes
accounted for differences in baseline purchases across subpopula-
tions (if any), rejecting the null hypothesis of equality of relative
changes (across subpopulations) indicated that disparity patterns
in 2013—2014 were different from those in 2002-2003. Statistical
analyses were done in 2019 using Stata, version 15.1. SEs were
clustered at the household-level.

RESULTS

Trends representative of the U.S. for total SSB purchase
distribution are shown in Figure 1. Top panel shows the
adjusted number of SSB calories purchased (kcal/day/cap-
ita) at different quantiles/periods. Middle and bottom
panels display the estimated reductions in purchases
(accompanied by 95% CIs) at different quantiles from
2002-2003 to 2013—2014 in absolute and relative terms
(solid lines), respectively. For comparison, mean absolute
and relative declines are also displayed (dashed lines).
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Figure 1. Trends across the adjusted distribution of total SSB purchases across all households from 2002-2003 to 2013-2014.
Source: Authors’ calculations were based, in part, on data reported by Nielsen through its Homescan Services for all food categories, including beverages
and alcohol for the 2002-2014 periods across the U.S. market.?® The conclusions drawn from the Nielsen data are those of the authors and do not
reflect the views of Nielsen. Nielsen is not responsible for, had no role in, and was not involved in analyzing and preparing the results reported herein.
Note: The top panel displays households’ total SSB purchases (kcal/day/capita) across the purchase distribution from quantiles 25th to 95th in 10-unit
increments for 5 periods from 2002-2003 to 2013-2014. The middle panel shows the absolute quantile reductions (solid line) and mean reduction
(dashed line) in total SSB purchases (kcal/day/capita) from 2002-2003 to 2013-2014. The bottom panel shows reductions in relative (percentage)
terms. Survey weights were applied. All estimates are accompanied by 95% Cls calculated using SEs clustered at the household-level.

SSB, sugar-sweetened beverage.

First, there was important heterogeneity in terms of  at 25th quantile (386 vs 37 kcal/day/capita; p<0.05). Sec-
total SSB purchase level across the distribution (Figure 1,  ond, although households at all quantiles continually
top panel). In 2002—2003, households at 95th quantile = and gradually reduced their purchases from 2002-2003
purchased about 10 times as many SSB calories as those ~ to 2013—2014 (top panel), absolute reductions at higher



quantiles were larger than at lower quantiles (middle
panel). Thus, absolute reductions in purchases were not
uniformly distributed between low and high purchasers
as implied by the mean estimate; low purchasers reduced
their SSB purchases less than the average consumer,
whereas high purchasers reduced more. For instance,
households at 25th and 95th quantiles decreased their
purchases by 23 and 134 kcal/day/capita (p<0.05),
respectively, whereas the average household made a 53
kcal/day/capita reduction (p<0.05).

As shown at the bottom panel of Figure 1, the relative
changes in total SSB purchases revealed a different hetero-
geneity pattern. Unlike the size of absolute reductions,
which increased with quantile, relative reductions in SSB
purchases were larger at lower quantiles and became
smaller toward higher quantiles (e.g., 62% at 25th quantile
vs 35% at 95th quantile; p<0.05). This pattern indicated
that increases in magnitudes of absolute reductions
toward higher quantiles (23 to 134 kcal/day/capita) were
less proportional than increases in baseline SSB purchases
(37 to 386 kcal/day/capita), leading to smaller relative
reductions toward the distribution’s right tail.

Similar heterogeneity patterns were observed across
RCSD and fruit/sports/energy drink distributions
(Appendix Figure 1, available online). In particular, the
highest RCSD purchasers reduced purchases by 87 kcal/
day/capita (225 to 138 kcal/day/capita, p<0.05), and the
highest fruit/sports/energy drink purchasers made a 37
kcal/day/capita reduction (90 to 53 kcal/day/capita,
p<0.05). These results suggested that reductions along
both RCSD and fruit/sports/energy drink distributions
contributed to total SSB purchase distribution’s shift.
However, one should be cautious when drawing conclu-
sions about the relative contribution of SSB subtypes to
observed reductions in total SSB purchases because
households at a certain quantile of the total SSB distribu-
tion may not necessarily be at the same quantile of its
subtype distributions. For example, a household at 95th
quantile of the total SSB distribution might be at 90th
quantile of RCSD distribution and at 85th quantile of
fruit/sports/energy drink distribution. However, the
mean reduction of 53 kcal/day/capita in total SSB pur-
chases can be explained by a 30 kcal/day/capita decrease
in RCSDs, 12 kcal/day/capita in fruit/sports/energy
drinks, and 11 kcal/day/capita in other SSBs.

Trends across the distribution of total SSBs by race/
ethnicity are shown in Figure 2. For simplicity, only
adjusted purchases in 2002—2003 and 2013—2014 (top
panels) and absolute reductions (bottom panels) are
reported. First, there are significant racial/ethnic dispar-
ities in total SSB purchases at baseline. Importantly,
NHB households purchased more SSB calories than
NHWs and Hispanics at all points across the

distribution (e.g., 450 vs 364 kcal/day/capita at 95th
quantile; p<0.05). In addition, although heterogenity
patterns in absolute reductions for all racial/ethnic
groups mimicked that of the general U.S. population,
NHB households made larger reductions than NHW
households at all quantiles, with larger differences
toward higher quantiles (e.g., 195 vs 125 kcal/day/capita
at 95th quantile; p<0.05) (Appendix Figure 2A, available
online).

Comparing the magnitudes of relative reductions
between NHB and NHW households along the distribu-
tion indicated that NHB households made larger relative
reductions as well (p<0.05) (Appendix Figure 2C, avail-
able online), leading to smaller disparities in total SSB
purchases of NHB and NHW households within the top
quartile of the distribution. For instance, in 2002—2003,
NHB households at 95th quantile purchased around
1.24 times as many SSB calories as compared with NHW
households (450 vs 364 kcal/day/capita). In 2013—2014,
this ratio was approximately 1.07 (256 vs 239 kcal/day/
capita). However, differences between total SSB reduc-
tions of Hispanic and NHW households in both absolute
and relative terms were statistically indistinguishable
(Appendix Figure 2B and D, available online). This pat-
tern was not unexpected given that these subpopulations
purchased similar amounts of SSBs at baseline (e.g.,
352 vs 364 kcal/day/capita at 95th quantile) (Figure 2).

With respect to baseline disparities in SSB subtype pur-
chases, NHBs purchased a similar number of RCSD calo-
ries to NHW households (e.g., 218 vs 222 kcal/day/capita
at 95th quantile) (Appendix Figure 3, available online) but
more than Hispanic households (e.g., 218 vs 175 kcal/day/
capita at 95th quantile; p<0.05). They also purchased
(slightly) more fruit/sports/energy drink calories than
NHW and Hispanic households across the distribution
(p<0.05) (Appendix Figure 4, available online). Results fur-
ther indicated that all racial/ethnic groups significantly
reduced their purchases of RCSD and fruit/sports/energy
drinks at all quantiles, with NHB making larger absolute
reductions than NHW households in both RCSD and
fruit/sports/energy drink purchases (p<0.05) (Appendix
Figures 5A and 6A, available online). In relative terms,
NHB households’ reductions in RCSDs were also larger
than NHW households within the top quartile (p<0.05)
(Appendix Figure 5C, available online). This suggests that
improvements in racial/ethnic disparities within the top
quartile of total SSB distribution were likely driven by
NHBs’ large reductions in RCSD purchases.

Trends across the total SSB purchase distribution by
household income are shown in Figure 3. First, low-
income households purchased more SSBs than high-
income households in 2002—2003 (p<0.05), with larger
differences among high purchasers (top panels).
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Figure 2. Trends across the adjusted distribution of total SSB purchases by race or ethnicity from 2002-2003 to 2013-2014.

Source: Authors’ calculations were based, in part, on data reported by Nielsen through its Homescan Services for all food categories, including bever-
ages and alcohol for the 2002-2014 periods across the U.S. market.”® The conclusions drawn from the Nielsen data are those of the authors and do
not reflect the views of Nielsen. Nielsen is not responsible for, had no role in, and was not involved in analyzing and preparing the results reported

herein.

Note: Top panels display households’ total SSB purchases (kcal/day/capita) across the purchase distribution from quantiles 25th to 95th in 10-unit
increments in 2002-2003 and 2013-2014. Bottom panels show the absolute quantile reductions (solid lines) and mean reduction (dashed lines)
in total SSB purchases (kcal/day/capita) from 2002-2003 to 2013-2014. Survey weights were applied. All estimates are accompanied by 95% Cls

calculated using SEs clustered at the household-level.
SSB, sugar-sweetened beverage.

Furthermore, results in bottom panels indicated that low-
income households made larger absolute reductions in
purchases across the distribution than high-income
households (p<0.05) (Appendix Figure 7A, available
online). However, low-income households’ relative reduc-
tions were not statistically different from high-income
households’ relative decreases (Appendix Figure 7C, avail-
able online), implying that income disparity patterns did
not improve from 2002-2003 to 2013—2014. For exam-
ple, in 2002—2003, low-income households at 95th quan-
tile purchased around 1.38 times as many SSB calories as
compared with high-income households (458 vs 333 kcal/
day/capita). In 2013—2014, this ratio was still approxi-
mately 1.38 (287 vs 208 kcal/day/capita).

Regarding income disparities in RCSD purchases at
baseline, low-income households purchased more RCSDs
than their high-income counterparts at all quantiles
(p<0.05) (Appendix Figure 8, available online). The mag-
nitudes of relative reductions in RCSD purchases were
not statistically different between low- and high-income

households (Appendix Figure 9C, available online), sug-
gesting that baseline disparity patterns in RCSD pur-
chases persisted to 2013—2014. Lastly, all income groups
purchased a similar number of fruit/sports/energy drink
calories at baseline (Appendix Figure 10, available online)
and made similar reductions in purchases in both abso-
lute and relative terms from 2002-2003 to 2013—2014
(Appendix Figure 11, available online).

DISCUSSION

This study explored trends in SSB purchases of low- to
high-SSB purchasing households across distributions of
total SSB purchases and 2 key SSB subtypes (RCSDs and
fruit/sports/energy drinks) in the U.S. during 2002
—2014. Within the general U.S. population, meaningful
reductions occurred in total SSB purchases at all pur-
chase levels in both absolute and relative terms. How-
ever, magnitudes of reductions varied by purchase level,
consistent with a recent study.'’ In relative terms, high
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Figure 3. Trends across the adjusted distribution of total SSB purchases by income from 2002-2003 to 2013-2014.

Source: Authors’ calculations were based, in part, on data reported by Nielsen through its Homescan Services for all food categories, including bever-
ages and alcohol for the 2002-2014 periods across the U.S. market.” The conclusions drawn from the Nielsen data are those of the authors and do
not reflect the views of Nielsen. Nielsen is not responsible for, had no role in, and was not involved in analyzing and preparing the results reported

herein.

Note: Top panels display households’ total SSB purchases (kcal/day/capita) across the purchase distribution from quantiles 25th to 95th in 10-unit
increments in 2002-2003 and 2013-2014. Bottom panels show the absolute quantile reductions (solid lines) and mean reduction (dashed lines)
in total SSB purchases (kcal/day/capita) from 2002-2003 to 2013-2014. Survey weights were applied. All estimates are accompanied by 95% Cls

calculated using SEs clustered at the household-level.
SSB, sugar-sweetened beverage.

purchasers reduced their total SSB purchases less than
low purchasers. In absolute terms, they made larger
reductions. Similar patterns in heterogeneity were
observed along SSB subtype distributions and across
racial/ethnic and income subpopulations, suggesting
that reductions in total SSB purchases were driven by
both of its key subcategories and by all racial/ethnic and
income groups.

From a public health perspective, decreases along SSB
purchase distributions, particularly larger absolute
reductions among high purchasers, are encouraging as
excessive SSB consumption is associated with increased
risks of obesity and diet-related noncommunicable dis-
eases.'” SSBs are simple carbohydrates that are metabo-
lized quickly but do not invoke a feeling of satiety, likely
leading to higher overall calorie intake and thus weight
gain.">***" U.S. obesity trend studies found that after a
rapid growth from the early 1980s to early 2000s, the
rate of increase in obesity prevalence has slowed down
recently,'>**~** which might be partially due to overall

reductions in SSB calorie purchases, particularly among
higher consumers.

The second component of this study was around racial/
ethnic and income disparities in SSB purchases. The sub-
population analyses, consistent with SSB consumption lit-
erature, " revealed significant racial/ethnic and income
disparities in total SSB purchases in 2002—2003. In partic-
ular, NHB and low-income households purchased more
SSB calories than NHW and high-income households,
respectively, at all points across the total SSB purchase
distribution. Furthermore, results suggested that although
disparity patterns between NHB and NHW households
improved among high-SSB purchasers over time (likely
driven by NHBs’ large reductions in RCSD purchases),
income disparity patterns persisted from 2002-2003 to
2013—2014. These results echo the research on U.S. obe-
sity trends, indicating that SES disparities have not
improved in the past decade.**

Given that SSB prices have been declining over time,*”
reductions in SSB purchases are likely due to agentic



interventions (e.g., educational healthy eating and
behavior campaigns implemented at schools/workplaces
or through the mass media) intended at increasing indi-
viduals’ nutritional knowledge/skills to make healthier
food choices and engage in healthier behaviors. Though
such interventions can be effective in obesity prevention,
they are also likely to inadvertently exacerbate socioeco-
nomic inequalities in obesity because low-SES commu-
nities have fewer economic and social resources to
maximize their uptake of them.*®™° In addition, mar-
keting strategies promoting higher intakes of calorie-
dense, low-nutrient foods/beverages such as fast foods
and SSBs, are disproportionately targeting low-income
racial/ethnic minorities and thus, directly contributing
to obesity disparities affecting these subpopulations.”
~>° Extensive efforts restricting targeted unhealthy food/
beverage marketing strategies could help reduce diet-
related health disparities, including obesity, among dis-
advantaged communities.

Moreover, agento-structural interventions (e.g., fiscal
policies) implemented at the local, state, and national

level are projected to have equal or even greater benefits
among low-SES groups given their wider reach and

more sustained benefits,"” " suggesting the potential

for SSB taxation to reduce disparities and purchase/con-
sumption among high purchasers/consumers. Results
from Mexico’s volume-based SSB tax showed much
larger SSB reductions among high-SSB purchasers.”*”
Similarly, a U.S.-based study (policy simulation) also
found that specific excise SSB taxes could lead to larger
absolute reductions in SSB purchases of high-SSB pur-
chasers (PV and SWN, unpublished data, 2019).

Limitations

One limitation of this study is that Homescan data
reflect household-level SSB purchases and not individ-
ual-level consumption. SSB purchases could differ from
SSB consumption as households might throw or give
away SSBs. More importantly, Homescan only tracks
packaged/pre-made SSBs purchased by households for
at-home consumption and does not cover the on-the-go
segment of the market, including SSBs purchased at res-
taurants, fast food eateries, or vending machines. One
study using dietary intake data revealed that, on average,
individuals (regardless of income, race, or ethnicity)
acquire approximately 25% of their total beverage calo-
ries from nonstore sources.”” However, these are likely
offset by this study’s ability to conduct analyses over an
entire year of purchases rather than 1 or 2 days of dietary
recall. Moreover, relying on SSB purchases over a longer
period likely helps avoid potential issues associated with
using short-term self-reported intake data, such as epi-
sodic SSB consumption and under-reporting.”* ™%’

CONCLUSIONS

Overall, though results from this study indicate that there
are declining trends in SSB purchases at all purchase lev-
els, they highlight the need for public health efforts and
interventions (e.g., SSB taxation) to further reduce SSB
purchases, particularly among high consumers. Further-
more, comprehensive healthy eating/behavior mass media
campaigns, augmented by targeted policies focusing on
reducing racial/ethnic and income disparities in SSB con-
sumption, continue to be an important strategy to address
high rates of obesity in an equitable manner.
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