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Abstract
Background—Current food databases might not capture rapidly occurring changes in the food
supply, such as the increased use of caloric (CS) and low-calorie sweeteners (LCS) in products.

Objective—We explored trends in purchases and intake of foods and beverages containing LCS,
CS or both sweeteners over the last decade in the U.S., as well as household and SES predictors of
these trends.

Methods—We analyzed household purchases from Homescan 2000–10 (n=140,352 households;
408,458 individuals); and dietary intake from NHANES 2003–10 (n=34,391 individuals). We
estimated per-capita purchases and intake (g or mL/d) and percent of consumers of foods and
beverages containing LCS, CS, or both LCS+CS. We estimated change in purchases associated
with SES and household composition using random-effects longitudinal models.

Results—From 2000–10, percent of households purchasing CS products decreased, whereas for
LCS and LCS+CS products increased among all types of households and particularly among those
with children. African-American, Hispanic, and households with children had a higher % CS
beverage purchases (+9%; +4%; +3% respectively, P<0.001) and lower % LCS beverage
purchases (−12%; −5%; −2% respectively, P<0.001).

Conclusions—During a period of declining purchases and consumption of CS products, we
have documented an increasing trend in products that contain LCS and a previously unexplored
trend in products with both LCS and CS, especially important among households with children.

Keywords
purchases; intake; beverages; trends; low-calorie sweeteners; caloric-sweeteners

*To Whom Correspondence should be addressed: Barry M. Popkin, Carolina Population Center, University of North Carolina, 123 W.
Franklin St. Chapel Hill, NC 27516, Phone: 919-966-1732, Fax: 919-966-9159/6638, popkin@unc.edu.

CONFLICTS OF INTEREST STATEMENT
CP, SWN and BMP have no conflicts of interest of any type with respect to this manuscript. The authors alone are responsible for the
content and writing of the paper.

Author contributions: CP, SWN and BMP had full access to all study data, take full responsibility for the integrity of the data and the
accuracy of the analysis, and had final approval of the submitted and published versions. Study concept and design, critical revision of
the manuscript for important intellectual content, obtained funding, and study supervision: CP, SWN, BMP
Analysis and interpretation of data: CP, SWN, BMP
Drafting of the manuscript; statistical expertise; and administrative, technical, or material support: CP, SWN, BMP

NIH Public Access
Author Manuscript
Pediatr Obes. Author manuscript; available in PMC 2014 August 01.

Published in final edited form as:
Pediatr Obes. 2013 August ; 8(4): 294–306. doi:10.1111/j.2047-6310.2013.00153.x.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Carolina Digital Repository

https://core.ac.uk/display/345221167?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


INTRODUCTION
The consumption of food and beverages containing added caloric sweeteners (CS) have
been systematically linked with weight gain among adults and children (1–6). At the same
time, many still question if low calorie sweeteners (LCS) are a good option for weight and
diabetes control (7, 8). Overall, the majority of food and beverage products consumed in the
U.S. contain CS (9). However, consumption of LCS in foods and beverages has increased
rapidly over the past 30 years (9–13), a trend that will continue rising after the
implementation of national policies and industry efforts that encourage manufacturers to
reformulate and reduce the energy density of food products (14). In this context, nutrition
research needs far more comprehensive nutrient databases capable of capturing newly
introduced or reformulated products in the U.S. marketplace (15). Since LCS use is
approved by the Food and Drug Administration, producers and manufacturers do not
provide information about LCS content on labels, so obtaining accurate and direct measures
of the LCS concentration in the food supply is problematic. On the other hand, the USDA
food composition tables are not updated frequently enough to capture the rapidly occurring
changes in the food supply (14). In each two-year wave, the National Health and Nutrition
Examination Surveys (NHANES) food databases can only capture consumption of about
7,600 unique foods, out of over 85,000 products with unique formulations that U.S.
consumers currently purchase (12). As a consequence of the lack of a standardized way of
quantifying the exact amount of LCS in products, most research is focused on consumption
of LCS beverages (16–19). Very few studies have explored consumption of LCS in foods
(10, 11) and none have been able to identify products that contain both LCS and CS.

This study explores trends in purchases and intake of foods and beverages that contain LCS,
CS and both sweeteners over the last decade. We analyze prospective measures of purchases
by households included in the Nielsen Homescan Longitudinal dataset from 2000–10 (20).
Homescan captures unique food products that have barcodes or Universal Product Codes
(UPC) assigned to track retail sales and purchases of U.S. brands and private label packaged
food products for more than 400,000 UPCs that are sold every year in the U.S. Products
containing LCS and CS were identified by searching on the ingredient list from the nutrition
facts panel of each uniquely barcoded product, which also contains updated and complete
measures of the nutritional content of the purchased products (21). We estimated per-capita
purchases (g or mL/d) and percent of households purchasing foods and beverages containing
LCS, CS or both LCS and CS. In addition, we examined the demographic characteristics of
households with different patterns of sweetener use. Finally, we used individual-level
dietary intake in NHANES 2003–10 to estimate trends in intake per capita and percent
consumers of foods and beverages containing LCS or CS.

METHODS
Sample

This study uses data on food purchases from the Nielsen Homescan (The Nielsen Co.) from
2000–2010; and data on food consumption from the U.S. Department of Agriculture
(USDA) National Health and Nutrition Examination Survey (NHANES) from 2003–2010
(both described below). We included these two U.S. nationally representative datasets to
investigate consumption of sweeteners from different perspectives, from sales to actual
intake of products that contain sweeteners.

Primary Measure
Identification and classification of foods and beverages with sweeteners—
Low calorie sweeteners (LCS) could be derived from natural (i.e., sugar alcohols, stevia) or
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artificial (i.e., aspartame, saccharine) sources. For the purpose of this research, LCS are
defined as food additives that provide <3.8 kcal/g and/or are used in very low quantities so
that the caloric amount they provide is negligible. All other sweeteners that provide ≥3.8
kcal/g are considered as caloric sweeteners (CS) as this cut-point reflects the caloric value of
a gram of carbohydrate. Because the exact amounts of low-calorie sweeteners (LCS) in
particular food products are not readily accessible, we studied LCS and CS consumption
using information of purchases and intake of foods and beverages containing these
sweeteners. To separate specific products by sweetener type in each dataset, we screened all
groups of foods and beverages that were found in previous research to contain added
sweeteners (9), which include dairy, grains, desserts, dressings, processed fruits, snacks,
discretionary sweeteners, soft drinks, juice/fruit drinks, coffee/tea and milk beverages.

Study design and population
1) Food purchase data: The Nielsen Homescan Consumer Panel—We selected
households with adults and children from the Nielsen Homescan (The Nielsen Co.) (20)
from 2000–2010 (n=140,352 unique households comprised of 408,458 individuals), an
ongoing nationally representative longitudinal survey of 35,000 to 60,000 households per
year that contains information on consumer purchases of consumer packaged food items at
the Universal Product Code (UPC) level. Participating households are provided with home
scanners with which they record yearly food purchases from grocery, drug, mass-
merchandise, club, supercenter and convenience stores. Households also report socio-
demographic (SES) and household information including gender and age of each family
member, income, education and race/ethnicity of the main head of the household.
Households included in Homescan are sampled and weighted to be nationally representative.
The Homescan dataset has been used frequently by researchers to analyze food demand,
consumption and sale strategies (12, 22, 23).

Each uniquely barcoded product captured in Homescan has been linked with Nutrition Facts
Panel (NFP) data and ingredient information using the commercial Gladson Nutrition
Database (21). Gladson contains national brands and private label items at the UPC level
and these data are updated weekly as new products enter the market. Further details
regarding matching these commercial datasets at the UPC level, and other methodological
facts are available in the following sources (9, 12, 14). To ensure comparability across
products, we applied weighted factors to those items sold as concentrates (e.g., beverage
powders) to reflect the volume of the product in the “ready to drink/eat” form.

We classified products containing sweeteners in Homescan 2000–2010. For each food/
beverage group, we conducted keyword searches by looking at the ingredient lists provided
for each UPC purchased by participating households. A detailed list of key terms is available
elsewhere(9). Briefly, the main sweeteners identified as CS included fruit juice concentrate
(not reconstituted), cane sugar, beet sugar, sucrose, corn syrup, high fructose corn syrup,
agave-based sweeteners, honey, molasses, maple, sorghum/malt/maltose, rice syrup,
fructose, lactose, inverted sugars; terms to identify LCS included artificial sweetener,
aspartame, saccharin, sucralose, cyclamate, acesulfame K, stevia, sugar alcohols (i.e. xylitol,
etc.) and brand name versions of each sweetener. Foods and beverages were then classified
as containing CS only; LCS only; or both LCS+CS.

Classically, consumers are defined as persons who reported any consumption greater than 0
g or mL on any given day, usually over a 24-h period (13, 24, 25). However, for each
household Homescan captures purchases over an entire year. To define a consumer in a
meaningful way and exclude unusual or one-time purchases, we divided the total purchases
per year by pre-defined portions: 100 mL for beverages and 50 g for foods. For the purpose
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of this research, a household was considered a consumer in Homescan if it had purchases of
at least 52 portions per year, or one portion per week.

2) Dietary intake data: The National Health and Nutrition Examination Surveys
(NHANES)—We selected adults and children (n=34,391) who participated in one of the
four waves of the U.S. Department of Agriculture (USDA) National Health and Nutrition
Examination Survey (NHANES) from 2003–2010: NHANES 2003–04 (n=8,272),
NHANES 2005–06 (n=8,549), NHANES 2007–08 (n=8,528) and NHANES 2009–10
(n=9,042). These nationally representative surveys are based on self-weighting, multistage
and stratified probability samples of non-institutionalized U.S. households. Dietary intake
data is collected using two non-consecutive 24-h recalls. The NHANES surveys
implemented a fully automated, computer-assisted multiple-pass dietary recall methodology
that involves a 5-step process to reduce underreporting of diet. Dietary intake data is linked
to the USDA food composition tables, which provide nutrient information and food
descriptions for each food item consumed by the participants. Socio-demographic
information, such as age, gender, race/ethnicity and income is also collected for each
participant. Further details of each of these surveys are available elsewhere (22, 23, 26–29).

We classified foods and beverages containing sweeteners in NHANES 2003–2010.
Consistent with previous work (11), we conducted keyword searches by looking at the food
description of each food-code that represents a specific food or beverage consumed. We
classified items as LCS-products if their food description included the following terms:
“with low/no calorie sweetener”, “sugar-free” and “dietetic/low sugar”. Items that included
terms such as “sugar”, “sweetened” or didn’t specify the type of sweetener but are typically
sweetened (i.e. soft-drink, cola-type) were considered CS-products. Foods and beverages
were classified as LCS-foods; LCS-beverages; CS-foods and CS-beverages. Products that
contain both LCS and CS cannot be separated in NHANES.

Consumers in NHANES were defined as those who consumed at least one pre-defined
portion over the 24-h recalled (100 mL for beverages and 50 g for foods). Together with
dietary intake, information on where the foods or beverages were consumed is provided by
each individual. Information on location of consumption was used to estimate intake from
store-bought foods in addition to total intake.

Statistical Analysis
All analyses were performed using Stata 12 (StataCorp, Stata Statistical Software, Release
12, 2011). Survey commands were used to account for survey design and weighting to
generate nationally representative results. In both datasets, race/ethnicity was used to
classify participants as Hispanic, non-Hispanic White, non-Hispanic African-American and
Others. Age was used to generate age groups: 2–6 y-old; 7–12 y-old; 13–18 y-old; 19–39 y-
old; 40–59 y-old and >60 y-old. The ratio of family income to poverty threshold, calculated
from self-reported household income, was used to categorize income according to the
percent of the poverty level: “Lower income, <185%”, “Middle income, ≥185-<400%” and
“Higher income, ≥400%”.

In Homescan, we used estimates of total purchases per year to estimate total volume
purchased per day (mL/day for beverages; gr/day for foods) by a household. Then, the total
purchases of each household were divided by the number of people in the household to get a
per capita estimate of purchases. We also estimated the percent of households purchasing
foods and beverages by sweetener type. Then, we estimated trends in per-capita and percent
of consumers using measures of intake per day (mL/day for beverages; gr/day for foods) in
NHANES. Since Homescan includes measures of store purchases, some of the estimates
from NHANES are reported as total intake and also as consumption from store and away-
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from-home products. Estimates of trends in per capita and percent of consumers were
obtained using multivariable simple linear and logistic regression models to adjust for
household size, race and income (Homescan) and age, gender, race and income (NHANES).

We also investigated SES and household predictors of purchases of products with CS and
LCS in Homescan. We estimated change in percent of purchases of each type of food or
beverage associated with SES and household variables using average marginal effects from
random-effects longitudinal regression models. To control for differences in total spending
across households with different grocery expenditures and sizes, the outcomes for these
models were defined as the percent of volume purchased (mL or g) from each type of
product respect to the total purchases of that category (i.e., volume from LCS beverages
divided by total volume from all beverages). As exposures, we modeled changes with time,
presence of different family members by age and gender, presence of children, race/
ethnicity, income, and the following interactions: race/ethnicity and presence of children;
race/ethnicity and income. For NHANES, we calculated per capita daily intake and the
difference in percent intake of CS and LCS products by race/ethnic group. Estimates are
presented as means (95% CI) or β coefficients (96% CI). Statistically significant linear
trends were tested using adjusted Wald test. Statistically significant differences were tested
using Student’s t test. A two sided P value of 0.001 was set to denote statistical significance
for Homescan and 0.05 for NHANES due to the sample sizes available.

RESULTS
Both the Homescan and the NHANES samples had a higher proportion of adults, females
and non-Hispanic Whites (Table 1). In Homescan, there was a higher proportion of 40–59-y-
olds and middle income individuals whereas in NHANES there was a higher proportion of
19–39-y-olds and higher income individuals.

Sources of LCS and CS in the US
In the most recent period (2007–10), beverages were the main sources of LCS in terms of
volume compared to foods (Figure 1a–b). Volume (mL/d) of LCS beverages represented
32% of all beverages among adults and 19% among children. Purchases of beverages
containing LCS only represented around 26% of all beverage purchases whereas those
containing both LCS and CS represented around 15%. Results for both foods and beverages
are shown (Tables 1S–4S), but we focus on presentation of the beverage results.

Trends in purchases and intake of LCS and CS products
While the percent of households that purchase beverages containing CS decreased slightly,
purchases of beverages with LCS only and LCS+CS increased from 2000 to 2010
significantly among households with and without children (Figures 2a–b, Table 1S). Per
capita volume (mL/day) purchased from CS beverages decreased significantly over this
period (Figures 2a–b, Table 1S). Per capita volume purchased from LCS beverages
increased from 2000 to 2006 and then decreased from 2006 to 2010, for LCS+CS beverages
increased gradually from 2000 to 2010. Although the percentage point changes are smaller,
the trends for beverages and foods were similar (Table 1S).

Percent of consumers and per capita intake of beverages containing LCS increased
significantly whereas intake of CS beverages decreased significantly among children/
adolescents (store and total) and adults (total) from 2003–2010 (Figures 3a–b, Table 2S).
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Household and SES predictors of purchases of LCS and CS products
Using random-effects longitudinal models, we investigated household and SES factors
associated with changes in purchases of beverages and foods with LCS, CS and both LCS
+CS in Homescan 2000–10 (Table 2, Tables 3S–4S). Percent of purchases of CS beverages
was significantly higher among households with children, particularly in households with at
least one an adolescent male; among households with young and middle age adults; among
African-American and Hispanic compared to White households and among lower income
households. Percent of purchases of LCS beverages was significantly lower among
households with children and African-American and Hispanic compared to White
households, and significantly higher among higher income households. Percent of purchases
of LCS+CS beverages was slightly higher among households with adult females, among
White households compared to the other ethnic groups and among higher income
households. Similar results were observed between different races within households that
had or not children; and within households of different income categories (Table 3S).
Changes in foods containing sweeteners were smaller but consistent with the changes in
beverage purchases associated with race and presence of children in the household (Table
4S).

In NHANES, intake per capita (total and from stores) and the difference in percent intake of
LCS beverages was significantly higher in White children and adults compared to the other
races (Table 3). Intake per capita (total and store) of CS beverages was significantly higher
among White and African-American adults compared to the other races; but not different
between White, African-American and Hispanic children. In addition, the difference in
percent intake of CS beverages was significantly higher among African-American children
and adults.

DISCUSSION
Using measures of purchases and intakes from nationally representative samples of U.S.
households, we have investigated recent trends in purchases and consumption of products
containing LCS, CS or both sweeteners. Ingredient information from each barcoded product
consumed by U.S. households was used to create a novel system of identification of
sweeteners in the food supply. We showed a previously unexplored trend in consumption of
products containing both LCS and CS. Over the last decade, although purchases and intakes
of CS foods and beverages continued to decline, they remained high, whereas purchases and
intakes of products containing LCS or both LCS+CS rose among all types of households.

In terms of volume, beverages were the main source of LCS in the food supply, accounting
for up to a third of the beverages that are currently consumed and purchased in the U.S.
Previous research investigated the use of CS and LCS in consumer packaged goods in the
U.S. (9). Around two thirds of all uniquely formulated products consumed in the U.S.
contained CS, whereas a smaller percent of products contained either LCS only or both LCS
+CS, which are mainly beverages. We found that an increasing percent of households
purchased beverages with LCS only or LCS+CS. The trend in LCS+CS beverages increased
more markedly among household with children and even exceeded the trend in LCS
beverages after 2006. Still, purchases of CS beverages were higher than LCS or LCS+CS in
2010. In NHANES, the percent of consumers (adults and children) increased for LCS
products but decreased for CS products from 2003–2010. Per capita purchases in Homescan
decreased for CS beverages but increased for LCS and LCS+CS beverages. Trends in per
capita intake decreased for CS beverages but increased for LCS beverages only among
children. Recent reports using national surveys have shown similar trends in percent of
adults and children consuming beverages or foods containing LCS and CS (11, 13, 30–33).
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We also investigated household and SES factors associated with changes in purchases of
beverages and foods with LCS, CS and both LCS+CS. Among African-American, Hispanic
and households with children, we found a higher percent of CS purchases but lower percent
of LCS beverage purchases. Higher income was associated with lower CS but higher percent
of LCS beverage purchases. Changes in purchases of LCS+CS were very small, and only
associated with presence of adult females and higher income households. In terms of intake,
Whites consumed overall more LCS products than other race groups (total and consumption
from stores). Consistent with our results, previous works reported a higher prevalence and
per capita consumption of LCS foods and beverages among Whites and higher income
individuals (11, 13, 34, 35); but a higher prevalence and per capita consumption of CS
beverages among children, males, African-Americans, Hispanics and lower income
individuals (11, 24, 34–37). Although we found significant increases in products containing
LCS and LCS+CS among households with children; households with children had a higher
percent of purchases of CS beverages but lower percent of purchases of LCS and LCS+CS
beverages. This might be due to the fact that the actual amount of purchases per capita from
LCS and LCS+CS products is still lower than purchases of CS beverages.

Over the period studied, purchases from Homescan and intake from NHANES trended
similarly. However, these trends are might not be exactly comparable in absolute terms.
Homescan collects all grocery purchases that happened over an entire year; whereas
NHANES collects dietary intake reported for the day before the interview, so our definition
of consumers reflects the different timing captured by each dataset. In Homescan, we
considered consumers as households that purchased at least one standard portion per week;
whereas in NHANES a consumer was considered as a respondent with at least one standard
portion over the previous 24 hours. Therefore, prevalences of consumption from Homescan
are much larger than in NHANES. Interestingly, the trend in percent of households
purchasing CS beverages declined very slightly from 2000 to 2010, whereas in NHANES
the percent of consumers of CS beverages decreased significantly from 2003 to 2010. These
contradicting trends might reflect the different timing captured by each dataset but they
could also reflect a potential underreporting in dietary intake data of unhealthier products
such as CS beverages. Another source of variation comes from the different identification of
products containing sweeteners. To our understanding, the use of ingredients lists to classify
products (Homescan) is a more accurate approach than defining them according to their food
description (NHANES). Moreover, identification of products that contain both LCS+CS is
not currently possible in NHANES.

Food purchasing and expenditure surveys such as Homescan have previously been used to
measure household food availability, and although these datasets do not provide measures of
individuals’ actual intake, they are useful to characterize the wide variability in food
consumption patterns at the population level (22, 38–40). Since Homescan data is self-
reported and the recording time-consuming, several reports have investigated the validity of
Homescan against retailer’s transaction data and diary survey data (41–43). There is
potential for recording errors in Homescan (i.e. missing trips, missing purchases), and
although the overall accuracy of the data is consistent with other commonly used economic
datasets, this might constitute another source of differences between NHANES and
Homescan. Another challenge of using Homescan is that estimates of per capita purchases
might not be comparable with per capita intake from NHANES. For example, in a given
household all purchases of LCS beverages might be consumed by a single member of the
household, rather the being shared among all household members. Then, per capita estimates
represent the amount available from all purchases to each member of the household.
Another limitation affecting Homescan is that away-from-home intake (i.e. restaurants,
school) is not available. In the last period (NHANES 2009–10), non-store sources of intake
of LCS and CS foods and beverages accounted for a range of 0 to 30% of total intake (Table
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2S). Estimates of store purchases collected by Homescan do not account for sharing,
wastage and storage of products, constituting another source of variation between datasets.
Finally, although estimates of store purchases are weighted to be nationally representative,
questions still remain about potential selection bias in response rates, participation and
attrition, resulting in larger samples of middle age/older and middle income households (44).

In the context of the growing interest in the role of CS and LCS in the obesity epidemic (45)
and the importance of these factors on weight gain and incident obesity (1, 3, 4, 8, 46), we
have reported new trends in purchases and intake of foods and beverages that contain CS,
LCS and both LCS and CS over the last decade. Although products containing LCS are
lower in calories and sugar than their regular counterparts, the effect of LCS on toxicity,
glucose metabolism, satiety, sweetness preference and overall dietary quality is unclear (19,
47–56). Products containing CS are higher in empty calories and CS beverages have been
specifically linked to obesity because they have lower satiety rate compared to solid
sweetened foods (57). Although the prevalence of consumption of =500 ml per day of CS
beverages is still high among in children, adolescent and younger adults (58), recent
randomized controlled trials in these age groups have found decreased weight gain, fat
accumulation (7, 59) and higher weight loss (60) when CS beverages were replaced with
beverages containing LCS. The debate regarding the role of sweeteners in the obesity
epidemic still continue despite the fact that most intervention strategies and nutrition policy
recommendations in the U.S. are currently focused on caloric beverages (61).

In conclusion, consumption of CS products declined over the past decade, but remained
high, especially in households with children, and in African American, Hispanic and lower
income households. However, we have shown an increased trend in purchases and intake of
foods and beverages that contain LCS. For the first time, we showed an important but
previously unexplored trend in purchases of products that contain both LCS and CS, which
has been heretofore impossible to document in the NHANES surveys. As new beverages
and food choices become available in the food supply, a better understanding of the role of
these new varieties of products on energy balance and dietary quality is warranted.
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‘WHAT IS ALREADY KNOWN ABOUT THIS SUBJECT’

• Caloric sweetener (CS) intake in beverages and food has been linked with
weight gain.

• Over the last 30 years, there have been important changes in consumption of
caloric- and low-calorie sweetened foods and beverages among children and
adults in the U.S.

• However, current food databases might not capture rapidly occurring changes in
the U.S. food supply, such as the increased use of caloric (CS) combined with
low-calorie sweeteners (LCS) in newly introduced or reformulated food
products.

‘WHAT THIS STUDY ADDS’

• We analyzed the Homescan commercial dataset (foods as purchased) and
NHANES surveys of dietary intake (foods as consumed) to explore recent time
trends in foods and beverages containing LCS, CS or both sweeteners in the
U.S.

• In terms of purchases (Homescan 2000–10), although CS food and beverages
continue declining, they remained high. We showed an important but previously
unexplored trend in purchases of products that contain both LCS and CS,
especially among households with children.

• In terms of intake (NHANES 2003–10), children (2–18 y-old) increased their
consumption of LCS beverages and decreased intake of CS beverages.

• We found heterogeneity of consumption of CS and LCS foods and beverages
across key SES subpopulations in both datasets.
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Figure 1.
a–b. Sources of low-calorie and caloric sweeteners in the US, 2007–2010*
* Means per capita for beverages (mL/d) and foods (g/d). LCS, low-caloric sweetened
beverages or foods; CS, caloric-sweetened beverages or foods.
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Figure 2.
a–b. Trends in percent households purchasing and per capita purchases of beverages by
sweetener type, Homescan 2000–2010*
* Means per capita for beverages (mL/d). LCS, low-caloric sweetened beverages; CS,
caloric-sweetened beverages. Multivariable linear (per capita estimates) and logistic (percent
of households purchasing) regression models were used to adjust for household size, race
and income. All linear trends shown were statistically significant, Wald tests, P<0.001.
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Figure 3.
a–b. Trends in consumption per capita and percent of consumers of beverages, NHANES
2003–2010*
* Trends in per capita intake of beverages (mL/d) by source of food (store vs. away-from-
home); and % consumers from all sources. LCS, low-caloric sweetened beverages; CS,
caloric-sweetened beverages. Multivariable linear (per capita estimates) and logistic (percent
of households purchasing) regression models were used to adjust for age, gender, race and
income.
† Statistically significant linear trend, Wald test, P<0.05
‡ Total beverages (store and away-from-home): statistically significant linear trend, Wald
test, P<0.05
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Table 1

Demographic characteristics of the populations of HOMESCAN (household and per capita purchase data) and
NHANES (per capita dietary intake data)*

HOMESCAN† 2000–2010 NHANES 2003–2010

Total population

 Individuals 408,458 34,391

 Households 140,352 -

 Children (2–18-y-old) [n (%)] 99,833 (20.4) 13,421 (24.3)

 Adults (>19-y-old) [n (%)] 308,625 (79.6) 20,970 (75.7)

Gender [n (%)]

 Male 195,007 (48.4) 16,956 (48.6)

 Female 213,451 (51.6) 17,435 (51.4)

Race-Ethnicity [n (%)] ‡

 White 318,822 (73.4) 14,234 (68.0)

 African American 39,005 (11.8) 8,055 (12.2)

 Hispanic 32,128 (10.8) 7,949 (9.6)

 Other 18,503 (4.0) 4,153 (10.1)

Age Groups [n (%)]

 Children 2–6y 27,471 (6.4) 4,041 (7.0)

 Children 7–12y 33,985 (7.0) 4,335 (8.4)

 Children 13–18y 38,377 (7.1) 5,045 (8.9)

 Adults 19–39y 93,797 (29.7) 7,782 (29.5)

 Adults 40–59y 141,253 (31.3) 6,284 (28.2)

 Adults >60y 73,575 (18.6) 6,904 (18.0)

Income [n (%)] §

 Lower income (< 185%)) 87,666 (26.3) 15,800 (32.6)

 Middle income (≥185% to <400%)) 189,167 (39.9) 9,352 (30.4)

 Higher income (≥400%) 131,625 (33.8) 9,239 (37.0)

*
Sample size (%). Percentage of the population estimated with weights to adjust for unequal probability of sampling.

†
For Homescan, the average age and income from 2000–10 were used to create the categories.

‡
Race/ethnicity was self-reported by the head of the household in Homescan or by each participant in the NHANES surveys.

§
Ratio of family income to poverty threshold (calculated from self-reported household income), was used to categorize income according to the

percent of the poverty level.
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