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ABSTRACT
Background Fruit drinks are the most commonly consumed sugar-sweetened beverage
among young children. Fruit drinks carry many nutrition-related claims on the front of
package (FOP). Nutrition-related claims affect individuals’ perceptions of the health-
fulness of products and purchase intentions, often creating a “health halo” effect.
Objective The aims of this study were to describe the prevalence of FOP nutrition-
related claims on fruit drinks purchased by households with young children and to
examine the association between claims and the nutritional profile of fruit drinks.
Design The sample included 2059 fruit drinks purchased by households with children
0 to 5 years old participating in Nielsen Homescan in 2017. FOP labels were obtained
from 2 databases that contain bar codeelevel information on all printed material on
product labels. A codebook was used to code for presence of FOP nutrition-related
claims. The coded claims data were linked by bar code with Nutrition Facts label
data. Claim type prevalence was calculated, and the association between claim types
and median calories and total grams of sugar per 100 mL was analyzed using Wilcoxon
rank-sum tests. The percentages of products containing noncaloric sweeteners (NCSs)
with and without each claim type were also calculated and compared.
Results Almost all (97%) fruit drinks sampled had at least 1 nutrition-related FOP claim.
Implied natural claims such as “natural flavors” were the most common (55% of prod-
ucts), followed by claims about the presence of juice or nectar (49%). Claims about
vitamin C (33%), sugar (29%), and calories (23%) were also common. Fruit drinks with
vitamin C, juice or nectar, fruit or fruit flavor, and overt natural claims were higher in
calories and sugar and less likely to contain NCSs compared with products without
these claims. Fruit drinks with calorie, sugar, NCS, implied natural, and other claims
were lower in calories and sugar and more likely to contain NCSs compared with
products without these claims.
Conclusions Claims are prevalent on fruit drinks purchased by households with young
children. This is concerning given prior research demonstrating that claims can mislead
consumers. Regulatory actions such as requiring a warning or disclosure on drinks that
contain added sugars or NCSs should be considered.
J Acad Nutr Diet. 2020;-(-):---.
O
N ANY GIVEN DAY, ALMOST 85% OF INFANTS AND
toddlers consume added sugar, and sugar-
sweetened beverages (SSBs) are the top source of
added sugar in the diets of young children.1,2

Consuming amounts of added sugar in early life that exceed
thresholds set by current dietary guidance can lead to diet-
related chronic diseases such as insulin resistance, obesity,
and dental caries.3 Fruit drinks are the most commonly
consumed type of SSB among 0- to 5-year-olds.4 There are
disparities in SSB and fruit drink consumption between
racial/ethnic groups, with non-Hispanic Black children being
more likely to consume fruit drinks than non-Hispanic White
and Hispanic children.5,6 In addition to containing added
sugar, some fruit drink products also contain noncaloric
sweeteners (NCSs). Consumption of NCSs is not recom-
mended during early childhood due to their potential to
predispose children to sweet taste preferences and the un-
known long-term health consequences associated with con-
sumption.7 However, the presence of NCSs in the food supply
is growing exponentially.8 Strategies intended to reduce fruit
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RESEARCH SNAPSHOT

Research Questions: What is the prevalence of nutrition-
related claims on fruit drinks purchased by households with
young children (0-5 years old)? What is the relationship
between nutrition-related claims and the nutritional profile
(calories/100 mL, grams of sugar/100 mL, and presence of
noncaloric sweeteners [NCSs]) of fruit drinks?

Key Findings: Nearly all (97%) fruit drinks sampled (n ¼
2059) had at least 1 nutrition-related claim. The most
common claims were implied natural (eg, natural flavor),
juice or nectar, vitamin C, calorie-related, and sugar-related
claims. Presence of some claim types tested (calorie, sugar,
NCS, implied natural, and other claims) was associated with
lower calorie and sugar content but higher likelihood of
containing NCS when compared with products without those
claims.

RESEARCH
drink consumption among young children may improve diet
quality and reduce the prevalence of diet-related chronic
diseases.
“Nutrition-related claims”—a term developed for the pur-

poses of this article—are statements about the nutritional
content or ingredients of a product, health claims, or mes-
sages about overall product healthfulness. Nutrition-related
claims are particularly prevalent on the front of package
(FOP) of fruit drinks. Some fruit drink varieties carry 4 or
more claims per package.9 Nutrition-related claims may
mislead parents about the healthfulness of products and in-
crease their purchase intentions.10-12 Parents of young chil-
dren may be particularly susceptible to nutrition-related
claims as they are often motivated to provide healthful foods
and beverages to their children.13 Claims have been shown to
increase the perceived healthfulness of products and reduce
the amount of time consumers spend searching for additional
(and more complete) nutritional information on the package
such as the Nutrition Facts label.10,11,14 Claims can also create
a “health halo” effect whereby consumers mistakenly
generalize the benefit touted by a claim to the overall
healthfulness of the product.15 Nutrition-related claims can
also be considered misleading because products carrying
claims may be high in one beneficial nutrient or low in one
harmful nutrient, but may also contain high levels of other
nutrients of concern such as saturated fat, sodium, or
sugar.11,16-19

Policy changes are needed to reduce exposure to FOP
nutrition-related claims. These changes could occur through
voluntary shifts by the food industry, although this is un-
likely, regulatory action by government agencies such as the
Food and Drug Administration (FDA), or action by Congress.
For example, the FDA is considering new regulations for the
use of specific nutrition-related claims such as “healthy” and
“natural” as part of its Nutrition Innovation Strategy.20

Additionally, advocates have urged FDA to bar claims on
foods and beverages that are high in added sugar, require
premarket approval for structure/function claims, and
strengthen their fortification policy by disallowing fortifica-
tion of SSBs.21 Understanding the prevalence of a variety of
claims on fruit drinks purchased by households with young
children, the nutrients or ingredients most predominantly
marketed on the FOP, and how claims relate to the nutritional
content of these products can inform future labeling policy
and other public health stakeholder efforts such as educating
parents and caregivers about how to navigate food labels or
improving manufacturer marketing practices.
Prior studies in other food categories have found that

nutrition-related claims are prevalent, do not serve as reliable
indicators of product healthfulness, and may be
misleading.16-18,22 However, key gaps in knowledge remain to
inform policy, legal, or regulatory action to reduce potentially
misleading claims. For example, some of these studies
focused exclusively on only a subset of types of claims, such
as low-content claims (eg, low calorie, low sodium).18 Others
focused solely on products marketed toward children; how-
ever, parents and caregivers are the primary food shoppers in
a given household, making it important to examine a wider
variety of products.16,22 One report documented the preva-
lence of what they called ingredient, health-related, and real
claims on a sample of fruit drinks marketed to children.22

More research is needed to document the presence of a
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wide range of nutrition-related claims on a large sample of a
key intervention target for improving the diets of young
children, fruit drinks. Also, comparing the nutritional profiles
of fruit drinks with and without nutrition-related claims can
provide information about whether claims are in fact used to
make unhealthy products appear healthy.
This study aims to fill previous gaps in the literature by

documenting a comprehensive list of all claims present on
fruit drinks, the most commonly consumed SSB among young
children. Thus, the objectives of this study were to describe
the prevalence of nutrition-related claims on the FOP of fruit
drinks and to examine the association between those claims
and the nutritional profile of fruit drinks in terms of grams of
total sugar per 100 mL, calories per 100 mL, and presence of
NCS using a large sample of fruit drinks purchased by
households in the United States with young children.

METHODS
Fruit Drink Sample and Label Data
To create the sample, first all fruit drinks purchased by US
households participating in the Nielsen Homescan Consumer
Panel23 in 2017 (the most recent data available) were iden-
tified. Nielsen Homescan is a longitudinal data set that con-
tains product-level information on food and beverage
purchases from more than 60,000 households in the United
States across 76 geographical markets. Panel households are
provided scanning equipment and report all packaged food
transactions. The methodology for how these household
purchase data are collected is described elsewhere.23 The
sample was then restricted to fruit drinks purchased by
Nielsen households that had a direct match at the bar code
level to existing product-level Nutrition Facts label data that
our research group maintains (described later) (n ¼ 3909).
The sample was then limited to fruit drinks purchased by
Nielsen households with children 0 to 5 years old (n ¼ 2230)
(Figure 1).
Fruit drinks were defined as fruit-flavored juice cocktails,

cordials, nectars, or other fruit-flavored drinks with added
caloric sweeteners, NCSs, or both. Liquid ready-to-drink
(RTD), frozen concentrate, liquid concentrate, and powder
forms of fruit drinks were included. Fruit-flavored waters,
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Figure 1. Flow chart detailing fruit drink product selection process from 2017 Nielsen Homescan Panel Data. GNPD ¼ Global New
Products Database; NFP ¼ Nutrition Facts Panel.
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sports drinks, energy drinks, and 100% juice were excluded
from the sample. These exclusions are consistent with
existing categorizations of fruit drinks used by national
nutrition surveys.24,25

Finally, the sample was restricted to products that had a
label in Label Insight or Mintel Global New Products Database
(GNPD)26,27 (described later), which were used to obtain
images of fruit drink package labels for coding (n ¼ 2117).
Fifty-eight drinks were excluded during coding because,
upon viewing the label, it was determined the beverage did
not meet inclusion criteria (eg, flavored milk, 100% vegetable
juice) or because a legible photo of the label could not be
identified. Out 2230 fruit drink products purchased by
households with young children, 2059 were included in the
final sample (Figure 1).
Photos of all fruit drink packages in the sample were

obtained from Label Insight and Mintel GNPD for coding.
The Label Insight database contains the ingredient list,
brand names, and all other printed material on the entire
label (eg, all types of added sweeteners and health or
nutrition claims) and date stamp for when the data were
collected. Mintel GNPD data captures nutrition, ingredient,
label, and date-stamp information on new products
entering the global market since 1996. Label Insight does
not keep historical records of labels, so we were unable to
find 60 products. In these cases, the manufacturer website
or large retailer websites were searched for photos of the
label using product information to find an acceptable
substitute photo.
To examine whether the sample included all top-selling

fruit drinks among United States households, brands in the
sample were compared with 2017-2018 sales data from a
global market research firm, Euromonitor International,28 for
-- 2020 Volume - Number -
juice drinks (categorized by Euromonitor as containing 24%
or less juice), nectars (25% or more juice), and concentrates.
Thirty-two of the 34 top-selling national brands were
included in the sample, with only 2 brands of liquid con-
centrates not included (Table 1, available at www.jandonline.
org).
Coding and Categorization of Nutrition-Related
Claims
A codebook adapted from a study of FOP marketing on
beverages was used to code for the presence or absence
of various nutrition-related claims in any text on the
product FOP including product names and brands.29 The
codebook captured a wide variety of claim types, some of
which are categories of claims currently defined and
regulated by FDA and some of which are not, but FDA
could or has proposed to regulate them in the future. The
claim types included in the codebook that are currently
regulated by FDA include nutrient-content claims (claims
that directly or by implication characterize the level of a
nutrient in the food), health claims (claims that directly
or by implication characterize the relationship of any
substance to a disease or health-related condition), and
structure/function claims (claims that describe the effect
that a substance has on the structure or function of the
body and do not make reference to a disease).30 Products
carrying nutrient-content claims must contain specific
amounts defined by FDA of the nutrients listed in the
claim.31 Health claims must be reviewed and approved by
FDA prior to use on a product, and only specific health
claims that meet FDA’s Significant Scientific Agreement
standard may be used.32,33 By contrast, structure/function
JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS 3

http://www.jandonline.org
http://www.jandonline.org


RESEARCH
claims do not need FDA approval prior to use and do not
need to be substantiated by evidence. However, FDA
states structure/function claims must be truthful and not
misleading.34,35 FDA also requires declarations of percent
fruit juice on products resembling juice, but these need
not appear on the FOP.30

Other claims that are not currently regulated by FDA
were included in the codebook as well to inform future
policy and regulatory efforts. These include claims such as
“natural” or factual statements about ingredients (eg, “no
high-fructose corn syrup”), which are only required to be
truthful and not misleading. Because there were too many
claim types captured in the codebook to present them
individually, the claims captured by the codebook were
then further condensed into the categories described in
Figure 2 for the purposes of analysis. Claim categories for
analysis were developed based on key nutrients or in-
gredients of public health interest, claim prevalence, and
claim policy relevance. Detailed information on the
prevalence of all claim types included in the codebook
can be found in Table 2 (available at www.jandonline.
org).
Two coders participated in a 5-day codebook training,

which consisted of familiarizing themselves with the
codebook, coding products with similar claim profiles (eg,
fruit-flavored snacks), and making modifications to
improve the clarity of codebook items. After the training,
the 2 coders independently coded the same subsample of
15% of the products (n ¼ 331) drawn at random from the
full sample to assess interrater reliability. Percentage
agreement for all items ranged from 87% to 100%. Gwet’s
AC1 reliability coefficients36 were calculated using
AgreeStat and found to be within an acceptable range
across items (0.82-1.0). One item relating to the size of
the statement of identity on fruit drink products was
dropped because it had a reliability below 0.8. Using all
other items, coders split the remaining 85% of the sample
and coded their portions independently. The full code-
book can be made available upon request.
Linking Claims Data to Nutrition Facts Label
Information
Nutrition Facts label data from products in Nielsen Homescan
have previously been collected at the bar code level from
images of labels from Label Insight and Mintel GNPD by a
team of trained nutritionists using a process described else-
where.23 To understand the association between the pres-
ence of claims and each product’s nutritional profile, the
coded claims data for each product were linked through each
fruit drink’s bar code to this existing product-level Nutrition
Facts label information. Nutrition Facts label information in-
cludes each product’s serving size, package size, calories per
serving and per 100 mL, grams of total sugar per serving and
per 100 mL, and ingredients list. Label Insight continuously
updates their database with images of new labels from
products and does not keep historical records. Therefore, to
ensure the image we coded for claims matched the image
previously used for Nutrition Facts label information, the post
dates (the dates the images were uploaded to Label Insight
and Mintel GNPD) for the label images used to code for claims
and the label image used to collect Nutrition Facts label data
4 JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS
were compared. If there was a difference greater than 3
months in the post dates, new Nutrition Facts label infor-
mation was collected using the images of the labels from
Label Insight and Mintel that were coded for claims because
of possible reformulation over this period (n ¼ 74 products).
As described previously, Label Insight does not keep historical
records, so substitute label photos were obtained for 60 fruit
drink products from manufacturer or other retailer websites.
For these 60 products, Nutrition Facts label information from
the manufacturer website was used if it was available
because this Nutrition Facts label information was a direct
match with the label that was coded for claims. If Nutrition
Facts label information was not available from the manufac-
turer, the Nutrition Facts label data from the existing Nutri-
tion Facts label data set was used.
To calculate the nutritional content of as-consumed frozen

and liquid concentrates and powders, reconstitution factors
were created and applied. Unique reconstitution factors were
created based on the preparation methods on the product
packaging for powders with caloric sweeteners, powders
with NCSs, powders with both caloric sweeteners and NCSs,
frozen concentrates, liquid concentrates with NCSs, and
liquid concentrates with caloric sweeteners due to differ-
ences in preparation methods for these products.
Data Analysis
Percentages were used to describe the composition of the
sample in terms of how many of the fruit drinks were in
liquid RTD, powder, or concentrate form with caloric sweet-
eners and/or NCSs. The average number of claims on the FOP
was determined by calculating the number of claims on each
fruit drink product (including all specific claim types listed in
Table 2) summing those values, and dividing by the total
number of fruit drink products. The average number of claims
of the FOP of a variety of package sizes was calculated to
determine if there was a relationship between size of the fruit
juice package and presence of claims. The percentage of
products with each claim type was calculated among all fruit
drinks and among forms of fruit drinks (ie, liquid RTDs,
powder, liquid and frozen concentrate). The sample was not
weighted by household purchases for these analyses, because
it is important to characterize and monitor claims and other
attributes of key food and beverage categories of the food
supply as it is available.29,37-39 Cross-tabulations were used to
determine the most common combinations of claim types
present on fruit drinks; however, these results are not pre-
sented because they did not provide any novel information
beyond what is already presented. To understand whether
claims were associated with more favorable nutrition pro-
files, the relationship between presence or absence of each
claim type and calories per 100 mL as well as total grams of
sugar per 100 mL was examined using Wilcoxon rank-sum
tests. A P value of <.047 was considered statistically signifi-
cant based on the Benjamini-Hochberg procedure to adjust
for multiple comparisons.40 Statistical tests were not con-
ducted when there were fewer than 30 observations in one or
both categories. The proportion of products with and without
each nutrition-related claim that contained NCSs was also
calculated and compared using a 2-sample test of pro-
portions. All statistical analyses were conducted using STATA
version 16 (StataCorp, June 2019). This study was deemed
-- 2020 Volume - Number -
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Claim type Items included Example claims

Calorie
related

Low calorie, reduced calorie, no calorie, diet, light, other calorie
claims

“Diet,” “low calorie,” “5 calories per
serving,” “90% fewer calories than
leading beverages”

Sugar related Low sugar, implied low sugar, reduced sugar, sugar free, no
added sugar, no sweetener, natural sugar, real sugar, no
HFCSa, low HFCS, other HFCS, other sugar claims

“50% less sugar than our regular
product,” “no HFCS,” “made with pure
cane sugar,” “1 g sugar”

Noncaloric
sweetener

No artificial sweetener, stevia, Splenda, sucralose, aspartame,
Truvia, other noncaloric sweetener claims

“No artificial sweeteners,” “sweetened
with stevia leaf extract,” “no
aspartame”

Vitamin C Good source of vitamin C, 100% daily value of vitamin C, full
day’s supply of vitamin C, more than 100% daily value of
vitamin C, less than 100% daily value of vitamin C, other
vitamin C claims

“100% DVb of vitamin C,” “good source
of vitamin C,” “antioxidant vitamins A
and C”

Juice or
nectar

Contains, is made with, or is sweetened with juice, nectar, or
juice concentrate; includes the words “juice” or “nectar” in the
product name or description

“Apple juice cocktail,” “made with real
fruit juice”

Contains fruit
or fruit
flavor

Contains fruit or real fruit, contains fruit flavor or real fruit flavor “Made with real lemons,” “real lemon
bits”

Percent juice
declaration

Percent juice declaration on FOPc “10% juice”

Overt natural Natural, all natural “Natural,” “all natural,” “Florida’s natural”

Implied
natural

Natural flavor, no artificial flavor, no preservatives, organic, non-
GMOd, fresh, pure, simple, honest

“Natural flavors,” “100% natural flavors,”
“no preservatives,” “true lime”

Healthy Healthy “Healthy,” “healthy balance”

Other Structure/function, health claims, calcium, Facts Up Front, gluten
free, no caffeine, contains caffeine, contains energy, contains
antioxidants, fruit and vegetable serving equivalents, expert
endorsements, artificial flavors, implied healthy, hydration,
other macronutrient claims, other micronutrient claims, other
ingredient claims

“Helps cleanse and purify your body,”
“no caffeine,” “electrolytes and
hydration,” “lactose free”

aHFCS ¼ high-fructose corn syrup.
bDV ¼ daily value.
cFOP ¼ front of package.
dGMO ¼ genetically modified organism.

Figure 2. Definitions and examples of claims found on fruit drinks’ front of package.
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nonhuman subjects research by University of North Carolina
at Chapel Hill Institutional Review Board.

RESULTS
General Sample Characteristics
The majority (76%) of the 2059 fruit drinks were in liquid RTD
form, 18% were powders, and 6% were either frozen or liquid
concentrates (Table 3, available at www.jandonline.org).
Roughly half (52%) of the fruit drink products contained
-- 2020 Volume - Number -
added caloric sweeteners, 21% contained NCSs, and 27%
contained both caloric sweeteners and NCSs (Table 3, avail-
able at www.jandonline.org). Only 23% of all products had
fruit or juice as 1 of the first 2 ingredients in the ingredients
list (Table 3, available at www.jandonline.org).
Prevalence of Nutrition-Related Claims
Almost all (97%) of the fruit drink products purchased by
households with young children had at least 1 FOP nutrition-
JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS 5
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Figure 3. Percent of all fruit drink products purchased by Nielsen Homescan Households with children 0 to 5 years old in 2017 with
at least 1 nutrition-related claim on the front of package by claim type. *Other nutrition-related claims include structure/function
claims; health claims; claims regarding calcium; Facts Up Front; gluten free claims; no caffeine claims; claims regarding containing
caffeine, energy, antioxidants; fruit and vegetable serving equivalent claims; expert endorsements; claims regarding artificial flavors;
claims implying healthy; claims regarding hydration; other macronutrient, micronutrient, or ingredient claims.
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related claim (Figure 3), with an average of 3.6 claims (range
0-16). The average number of claims did not differ consid-
erably based on package size, with the exception of products
with a volume less than 100 mL. These products had an
average of 4.8 FOP claims compared with 3.0 to 3.3 FOP
claims on products greater than 100 mL (Table 4, available at
www.jandonline.org). This difference can be attributed to
powdered fruit drinks, which are smaller in size and have
more claims on average than liquid RTD fruit drinks or frozen
or liquid concentrates. About one-quarter (29%) of all prod-
ucts had at least 1 nutrient-content claim (eg, “low calorie,”
“high in vitamin C”) (Table 2, available at www.jandonline.
org). At least 1 factual ingredient claim such as “contains
vitamin C” or “no high-fructose corn syrup” was present on
55% of fruit drinks (Table 2, available at www.jandonline.org).
Implied natural claims such as “natural flavors,” “organic,”

or “no preservatives” were present on 55% of products,
making them the most common type of claim on fruit drinks.
The most prevalent type of implied natural claim was “nat-
ural flavors,” present on 41% of products. Overt natural claims
that include uses of the word “natural” alone or the phrase
“all natural” were less common, present on only 7% of
products (Figure 3).
Claims or text about the presence of juice or nectar in fruit

drinks, such as “apple juice cocktail,” were the second most
common category, present on 49% of fruit drinks. Juice claims
were less common on powders and concentrates compared
with liquid RTD fruit drinks (Table 5, available at www.
jandonline.org). Only 6% of fruit drinks had a percent juice
declaration on the FOP. Claims about vitamin C content such
as “100% DV of vitamin C” or “good source of vitamin C” were
found on 33% of products (Figure 3). About one-quarter of
these vitamin C claims were nutrient-content claims, and the
remainder were factual ingredient claims (Table 2, available
at www.jandonline.org).
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Calorie- and sugar-related claims were present on 23% and
29% of fruit drinks, respectively (Figure 3). Two types of
nutrient-content claims, reduced or low calorie claims and
“light” or “diet” claims, were the most common type of
calorie-related claims, followed by factual claims about cal-
orie content such as “5 calories per serving” (Table 2, avail-
able at www.jandonline.org). The most common sugar-
related claim was “sugar free,” followed by a type of
nutrient-content claim, reduced sugar claims, and claims
about having “no high-fructose corn syrup” (Table 2, available
at www.jandonline.org). Claims about the absence of sugar
such as “sugar free” were more common than claims about
presence of sugar such as “real sugar” (Table 5, available at
www.jandonline.org). Overall, powdered forms of fruit drinks
had a greater proportion of sugar- and calorie-related FOP
claims than liquid RTD fruit drinks or liquid or frozen con-
centrates (Table 5, available at www.jandonline.org).
NCS claims were present on 10% of fruit drink products in

the sample. The most common NCS claim was “no artificial
sweeteners” (Table 2, available at www.jandonline.org).
Thirty-two percent of products with the “no artificial
sweeteners” claim contained caloric sweeteners and 68%
contained NCSs such as stevia (data not shown). Claims about
the presence of NCSs (eg, “contains Splenda”), were essen-
tially equally as prevalent as claims about the absence of any
artificial sweeteners or of specific types of NCSs (Table 5,
available at www.jandonline.org). NCS claims were more
common on powders than on concentrates or liquid RTD fruit
drinks (Table 5, available at www.jandonline.org).
Use of the word “healthy” on the FOP of fruit drinks was

rare; only 1% of products in the sample contained these
claims. No health claims as defined by FDA were found on
fruit drinks in the sample. Very few products (1%) had
structure/function claims as defined by FDA on the FOP. More
detailed information on the prevalence of specific claim
-- 2020 Volume - Number -
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Figure 4. Differences in nutritional profile between fruit drinks with and without specific nutrition-related claims. NCS ¼ noncaloric
sweetener. *Statistically significantly different at P < .047. **Products with a percent juice disclosure trended toward significance
but did not have a statistically significantly higher amount of total sugar than products without this claim or a significantly lower
proportion of products with NCS. The claim type “healthy” was not included due to sample size.

RESEARCH
categories can be found in Table 2 (available at www.
jandonline.org). The claim category, other nutrition-related
claims, was very heterogeneous and the prevalence for each
specific claim type included in this category (eg, no caffeine,
energy, hydration) was low.
Presence of Claims and Nutritional Profile
The findings presented in Figure 4 suggest that products with
a given claim type (eg, calorie-related) are different from
products without that specific claim type in terms of calorie
and total sugar content per 100 mL as well as presence of
NCSs. There appears to be 2 broad patterns of how claim
types are associated with nutritional profile. Fruit drinks with
some claim types (vitamin C, juice or nectar, fruit or fruit
flavor, overt natural) are higher in calories and grams of total
sugar per 100 mL than products without these claims
(Figure 4). Products with these claim types are also less likely
to contain NCSs than products without those claims
(Figure 4). Fruit drinks with other claim types (calorie-
related, sugar-related, NCS, implied natural, other nutrition-
related) are lower in calories and grams of total sugar per
100 mL (Figure 4) than products without these claims.
Products with these claim types are also more likely to
contain NCSs than products without these claims (Figure 4).
-- 2020 Volume - Number -
DISCUSSION
A wide range of nutrition-related claims on a large sample of
fruit drinks, an important contributor to SSB intake in chil-
dren, were systematically examined. The findings suggest
that nutrition-related claims are prevalent on fruit drinks
purchased by households with young children. Based on
current dietary recommendations, none of the products in
the sample would be considered part of a healthy diet for
young children because they either contain added sugars or
NCSs, yet 97% of products had a nutrition-related claim. These
claims may be contributing to confusion and excess con-
sumption of fruit drinks because previous studies have
generally demonstrated health and nutrition claims increase
perceived product healthfulness and may increase purchase
intentions,12,14,41-45 particularly among parents.
The most common categories of claims on fruit drinks were

implied natural claims, text about juice or nectar, sugar, cal-
orie, and vitamin C claims. The high prevalence of implied
natural claims is perhaps not surprising, since “clean labels”—
labels implying that products are minimally processed or free
of additives—have become increasingly popular over the last
decade.46 These claims have been shown to elicit an opti-
mism bias or health halo effect in consumers where a positive
perception of an ingredient is extended to a positive assess-
ment of the entire food or product.15,46 For example, if a
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single ingredient is labeled as “natural” (eg, “natural flavor”),
then the consumer may generalize that claim to the entire
product.46 More generally, the word “natural” can improve
consumers’ perceptions of a product’s taste, healthfulness,
and environmental sustainability.46 The FDA currently does
not define or regulate the use of the claim “natural” but has
indicated a willingness to do so.20 However, the phrase
“natural flavors” may not be subject to these new regulations
and may continue to create confusion among consumers.47

This is particularly problematic in light of the fact that “nat-
ural flavors” was the most common implied natural claim
found on fruit drinks.
The presence of the word juice on the FOP of fruit drinks

was the second most common claim type. Juice was often
found in the fruit drink product’s name, such as grape juice
cocktail.30 This is not a claim by FDA’s definitions, rather it is
defined by FDA as the product’s statement of identity, but this
text has the potential to create confusion and a health halo
effect among consumers in similar ways as other nutrition-
related claims. For example, 60% of products that contained
the word “juice” or “nectar” on the FOP did not have juice or
fruit as 1 of the first 2 ingredients in the ingredient list. This
may, in part, be due to the exclusion of 100% juice products.
Additionally, only 11% of fruit drinks that contained the
words “juice” or “fruit” also contained a percent juice
disclosure on the FOP. The impact of juice claims or text on
perceptions or purchases has not been examined to our
knowledge. Given the potential of this text to confuse or
mislead consumers and the prevalence of this claim type,
future studies should examine the impact of juice claims on
parental perceptions of healthfulness. Additionally, FDA
should consider strengthening its existing regulations about
percent juice disclosures on products that purport to contain
fruit.30

Vitamin C claims including “100% DV [daily value] of
vitamin C” or “good source of vitamin C” were present on
approximately one-third of fruit drink labels. A recent pub-
lication showed, in 3 experiments, that a “100% vitamin C”
claim on a fruit drink led to greater perceived product
healthfulness and interest in consuming the product.48

Notably, products with a vitamin C claim in this sample had
a median of 10.1 g of total sugar per 100 mL. The FDA should
consider strengthening their fortification policy by banning
fortification of SSBs with vitamin C or other vitamins. Addi-
tionally, the fortification of fruit drinks with vitamin C and
use of vitamin C claims on fruit drinks, particularly on
products targeted toward children, has little public health
rationale, because fewer than 5% of young children consume
less than the recommended amount of vitamin C.2

Sugar-related and calorie-related claims were present on
approximately one-quarter of all fruit drink FOPs. Sugar-
related claims included claims that were presence-framed
(eg, “real cane sugar”) and absence-framed (eg, “less sugar
than other leading juice drinks”). Studies generally demon-
strate that for ingredients considered to be harmful, absence-
framed claims have a stronger influence on consumer
behavior.11 This is potentially concerning, because the results
show that the majority, and for some claim types all, of the
products containing one of the absence-framed sugar claims
(eg, “sugar free,” “no added sugar,” “less sugar”) contained
NCSs, which are currently not recommended for consump-
tion among young children.7 Current regulations do not
8 JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS
require NCSs to be disclosed anywhere on product packaging
except in the ingredients list and the FDA has no regulations
around NCS content or disclosure for products carrying
“sugar free” and “no sugar added” claims.30 Regulatory ac-
tions to prevent potentially misleading consumers could
include requiring NCSs to be disclosed on the FOP as well as
prohibiting certain claims, such as “sugar free,” on products
containing NCSs. Claims about NCSs were less common (10%)
and were more evenly balanced between presence and
absence framing. Future research should examine parent and
caregiver perceptions of sugar absence claims, particularly as
they relate to NCS content.
Several claim categories were not prevalent on fruit drinks.

Health and structure/function claims were essentially absent
from fruit drink packages in this sample. The lack of health
claims is unsurprising given the strong evidence thresholds
necessary for health claims to be displayed on product
packaging. Given that fruit drinks are generally considered
SSBs, there is likely insufficient evidence of any potential
health benefits associated with consumption or with any of
the ingredients in SSBs for products to carry FDA-reviewed
and -approved health claims. The majority of the 16 struc-
ture/function claims found on fruit drinks focused on benefits
for digestion and immunity. Given the relatively low preva-
lence of health and structure/function claims on products in
our sample, the FDA should prioritize strengthening regula-
tions for more common claim types like implied natural and
nutrient-content claims.
Overt natural (eg, “natural,” “all natural”) and “healthy”

claims were also uncommon on fruit drinks. FDA is currently
revising the definitions and nutritional thresholds for these
claims. Despite the low prevalence in our sample, these
claims are important to regulate, because prior research has
shown they generally create confusion among consumers and
can be misleading.46,49,50 Of interest, among the 14 products
with a “healthy” claim, 13 products contained NCSs. There is
interest in adding a sugar threshold to the current FDA
definition of “healthy.” In addition to this threshold, FDA and
advocates should consider not allowing products with NCSs
to carry “healthy” claims. There is a growing body of evidence
of potential health harms of NCS consumption, and if a sugar
threshold is set for products carrying a “healthy” claim,
manufacturers may reformulate high sugar products by
substituting NCSs for caloric sweeteners.51-54

In addition to documenting the prevalence of specific
claims on fruit drinks purchased by households with young
children, this study also examined the relationship between
the presence of nutrition-related claims and nutritional
profile. The goal of these analyses was to examine whether
the presence of a claim was consistently associated with a
more favorable nutritional profile. Fruit drinks are in fact not
healthy products despite the many FOP nutrition-related
claims present on these products. Interestingly, these ana-
lyses found that, in terms of calorie, sugar, and NCS content,
products with and without specific nutrition-related claims
are, in fact, different from each other. However, the direction
of the association between presence of a claim and calorie,
sugar, and NCS content was inconsistent and depended on
the claim type. Additionally, products with claim types that
were associated with fewer calories and grams of sugar per
100 mL were also more likely to contain NCSs. These findings
are consistent with other research that has generally shown
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that a high proportion of products with nutrition-related
claims are high in nutrients of concern such as saturated
fat, sodium, and added sugar and that claims are not reliable
indicators of a product’s overall healthfulness.17,18,55,56 The
utility of nutrition-related claims could be significantly
improved if claims were limited to products that do not
exceed nutrient thresholds established by nutrient profile
models such as the Pan American Health Organization’s
model.57 Additionally, other countries such as Chile have
implemented FOP warning labels on products that contain
excessive quantities of nutrients such as added sugar or
saturated fat or ingredients such as NCSs. Future research
could examine the extent to which FOP warning labels could
counteract the potential confusion caused by nutrition-
related claims.
Strengths and Limitations
A limitation to this study is that data on the proportion of
total sugars that came from added sugars were not available.
However, few of the products in this sample had juice or fruit
as 1 of the first 2 ingredients, so it is likely that a substantial
proportion of the total sugar content in this sample’s fruit
drinks came from added sugars. This study also does not
include information on the amounts of NCSs in fruit drinks,
only whether NCSs were present or absent from each prod-
uct. Additionally, this analysis does not include all fruit drink
products in the US food supply nor does it weight the prev-
alence of claims by the amount of each fruit drink product
purchased by households, so the values presented may not
reflect consumers’ exposure to certain claim types. However,
there is still value in understanding the unweighted presence
of claims and other attributes of key product categories in the
food supply. This information can be used to monitor changes
in labeling and claims over time and advocate for labeling
policy change.29,37-39 Future research should examine how
the presence of specific claims is related to fruit drink pur-
chases, examine which claims have the strongest association
with purchases, and explore potential differences in pur-
chases by parent or caregiver demographic characteristics.
Our sample was also limited to products purchased among
households with young children despite the fact that SSB
consumption is a public health concern among children of all
ages in the United States. Future work should explore if
common claim types differ among SSBs purchased by
households with older children. Using secondary label data-
bases such as Mintel GNPD and Label Insight also present
challenges because some of the product labels in these da-
tabases may be outdated.
Previous work has explored the nutritional quality of fruit

drinks marketed specifically to children and the number and
general type (eg, ingredient, nutrition-related, real) of claims
on child-directed fruit drinks.22 Additionally, other studies
have documented the presence of low/no calorie and sugar
claims on juice and juice beverages.18 This work adds to the
body of science by documenting claims with a high degree of
specificity in a large sample of fruit drink products and by
comparing the presence of claims with nutritional quality in
this product category. This research can inform advocacy and
policy efforts to prevent misleading industry practices by
giving advocates information about what claim types are the
most prevalent and the nutritional quality of products that
-- 2020 Volume - Number -
currently carry claims. Another strength of this study is the
large and comprehensive sample of 2059 fruit drink products
that were identified from household purchases of families
with children 0 to 5 years old.

CONCLUSION
This study found that nutrition-related claims are prevalent
on fruit drink products purchased by households with young
children. The presence of nutrition-related claims was not
consistently associated with a more favorable nutritional
profile. Given the previously documented influence of claims
on consumer perceptions and the concerning levels of fruit
drink consumption among young children in the United
States, stakeholders such as public health advocates and the
FDA should consider improvements to labeling regulation
and policy. For example, the FDA could prohibit the use of
certain claim types on sugar-sweetened fruit drinks or drinks
with NCSs. Changes in FOP labeling and marketing will
be one of many macro-level changes needed to bring
young children’s dietary patterns closer in line with
recommendations.
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Table 1. Number of products included in the sample from top-selling brands of fruit drinks identified from 2017-2018
Euromonitor International data28

Euromonitor category Manufacturer Brand Number of products includeda

Juice drinksb The Coca-Cola Co Minute Maid 60
Dr Pepper Snapple Group Inc Hawaiian Punch 26
The Coca-Cola Co Simply 22
Kraft Heinz Co Capri Sun 19
Kraft Heinz Co Kool-Aid 20
Ocean Spray Cranberries Inc Ocean Sprayc 93
Tampico Beverages Inc Tampico 18
Sunny Delight Beverages Co SunnyD 52
AriZona Beverage Co LLC Arizona 24
Dr Pepper Snapple Group Inc Bai 29
Campbell Soup Co V8 Splash 31
Dr Pepper Snapple Group Inc Snapple 19
PepsiCo Inc Brisk 4
Welch Foods Inc Welch’sc 85
The Coca-Cola Co Hi-C 12
Campbell Soup Co Diet V8 3
South Beach Beverage Co Inc Sobe 5

Nectarsd Ocean Spray Cranberries Inc Ocean Sprayc 93
Welch Foods Inc Welch’sc 85
Tropicana Products Inc Trop50 3
Dr Pepper Snapple Group Inc Mott’s 6
The Coca-Cola Co Honest 5
Campbell Soup Co V8 3
Kern’s Beverages LLC Kern’s Jumex SA de CV, Grupo 26
Stremicks Heritage Foods LLC Kern’s Stremicks Heritage Foods 12

Liquid concentratese SodaStream USA Inc SodaStream 3
Kraft Heinz Co Mio 0
Kraft Heinz Co Kool-Aid 7
The Coca-Cola Co Dasani Drops 0
Kraft Heinz Co Crystal Light 7

Powder concentratesf Kraft Heinz Co Country Time 11
Kraft Heinz Co Kool-Aid 23
Kraft Heinz Co Tang 7
Kraft Heinz Co Crystal Light 42

aFruit drinks within a brand of different sizes, flavors, and multipack versus single units were counted as different products.
bIncludes all still juice drinks made of fresh juice or concentrate, not exceeding 24% juice content.
cCannot easily determine the percent juice content from our data, but we are assuming we have a mix of both juice drinks and nectars based on the Euromonitor product category
definitions.
dFrozen and unfrozen juices that are manufactured using a base of concentrated juice or a pasteurized purée of the fruit pulp, to which sugar and water are/can be added. For citrus fruits,
the fruit content of nectars is usually over 50%, but can go as low as 25% for other fruits.
eConcentrates and syrups, or alternatively known squashes or dilutables, that are diluted with water before consumption.
fGranules and blocks/bars/cubes that are diluted with water before consumption.
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Table 2. Distribution of nutrition-related claims on fruit
drinks’ front of package

Nutrition-related claim

All Fruit Drinks
(n [ 2059)

% N

Any nutrition-related 97 2005

Any nutrient content claim 29 600

Low or reduced calorie 15 305

Diet 10 210

High vitamin C 8 170

Reduced sugar 7 141

High calcium 0 10

Implied low sugar 0 4

Low fat 0 2

High iron 0 0

High vitamin D 0 0

Low sugar 0 0

Any factual ingredient claim 55 1136

Any vitamin C 25 519

100% DVa vitamin C 20 410

Contains vitamin C 4 81

More than 100% vitamin C 1 18

Less than 100% vitamin C 0 8

Full day’s supply vitamin C 0 6

Factual sugar 24 494

Sugar free 9 186

No high-fructose corn syrup 6 131

Other factual sugar 4 83

Natural sugars 3 58

Real sugar 2 35

No added sugar 1 23

No added sweeteners 0 3

Noncaloric sweetener 10 207

No artificial sweeteners 5 104

Stevia or Truvia 3 55

Splenda 1 29

No aspartame 1 15

Sucralose 0 7

Other NCSb 0 9

Factual calorie 10 200

No or zero calories 1 30

Contains calcium 1 12

Contains vitamin D 0 6

No or zero fat 0 3
(continued on next column)

Table 2. Distribution of nutrition-related claims on fruit
drinks’ front of package (continued)

Nutrition-related claim

All Fruit Drinks
(n [ 2059)

% N

Contains iron 0 0

Juice, nectar, or fruit claims 54 1122

Contains juice or nectar 49 1017

Percent juice declaration 6 125

Contains fruit or fruit flavor 7 144

Implied natural 55 1133

Natural flavors or ingredients 41 853

No artificial colors or flavors 8 167

Organic 7 151

No preservatives 6 119

Pure 6 115

Non-GMOc 5 105

Fresh 4 74

Facts Up Front 44 899

Natural 7 143

Antioxidants 5 93

No caffeine 3 59

Hydration 1 26

Caffeine 1 17

Structure/function 1 16

Energy 1 14

Healthy 1 14

Fruit or vegetable cup equivalent 1 11

Expert endorsement 0 1

Health 0 0

Other macronutrient claims 2 42

Other micronutrient claims 7 144

Other factual claims 9 193

aDV ¼ daily value.
bNCS ¼ noncaloric sweetener.
cGMO ¼ genetically modified organism.
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Table 3. Characteristics of fruit drinks purchased by
households with children ages 0-5 years old in 2017

Characteristic
Percent of fruit
drinks (n [ 2059)

Form

Liquid RTDa 76

Powder 18

Concentrate 6

Sweetener

Caloric 52

Noncaloric 21

Both 27

Juice as first or second ingredient 23

aRTD ¼ ready to drink.

Table 4. Average number of nutrition-related claims on the
front of the package from a sample of 2059 fruit drink
products purchased by households with children ages 0-5
by fruit drink product volume

Fruit drink package
volume (mL)

Average number of nutrition-related
claims on the front of the package

<100 4.8

100-360 3.3

>360-600 3.1

>600-1000 3.1

>1000-2000 3.0

>2000 3.3
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Table 5. Claims appearing on fruit drink products according to form of fruit drink

Nutrition-related claim

Liquid RTDa Fruit
Drinks (n [ 1575)

Powder Fruit
Drinks (n [ 367)

Frozen and
Liquid

Concentrates
(n [ 117)

% n % n % n

Any nutrition-related 97 1530 100 366 93 109

Calorie-related 12 195 69 253 15 17

Sugar-related 22 346 64 234 9 11

Sugar absence 17 261 53 195 5 6

Sugar presence 8 121 11 40 9 10

NCSb 9 136 16 60 9 11

NCS absence 5 79 10 37 3 3

NCS presence 4 57 9 32 9 10

Vitamin C 35 552 31 114 19 22

Presence of the word juice or nectar 63 987 0 2 24 28

Contains fruit or fruit flavor 7 103 7 25 14 16

Percent juice declaration 8 124 0 0 1 1

Overt natural 8 133 2 8 2 2

Implied natural 54 842 64 234 49 57

Healthy 1 13 0 0 1 1

Other nutrition-related 67 1049 82 300 59 69

aRTD ¼ ready to drink.
bNCS ¼ noncaloric sweetener.
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