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Abstract
Objective: Our objectives were to describe sociodemographic characteristics
associated with the purchase of (1) any fruit drinks and (2) fruit drinks with specific
front-of-package (FOP) nutrition claims.
Design: Cross-sectional.
Setting: USA
Participants: We merged fruit drink purchasing data from 60 712 household-
months from 5233 households with children 0–5 years participating in Nielsen
Homescan in 2017 with nutrition claims data. We examined differences in predicted
probabilities of purchasing any fruit drinks by race/ethnicity, income and education.
We constructed inverse probability (IP) weights based on likelihood of purchasing
any fruit drinks. We used IP-weighted multivariable logistic regression models to
examine predicted probabilities of purchasing fruit drinks with specific FOP claims.
Results: One-third of households with young children purchased any fruit drinks.
Non-Hispanic (NH) Black (51·6 %), Hispanic (36·3 %), lower-income (39·3 %) and
lower-educated households (40·9 %) were more likely to purchase any fruit drinks
than NH White (31·3 %), higher-income (25·8 %) and higher-educated households
(30·3 %) (all P< 0·001). In IP-weighted analyses, NH Black households were more
likely to purchase fruit drinkswith ‘Natural’ and fruit or fruit flavour claims (6·8 % and
3·7 %) than NH White households (4·5 % and 2·7 %) (both P< 0·01). Lower- and
middle-income (15·0 % and 13·8 %) and lower- and middle-educated households
(15·4 % and 14·5 %) were more likely to purchase fruit drinks with ‘100% Vitamin C’
claims than higher-income (10·8 %) and higher-educated households (12·9 %) (all
P< 0·025).
Conclusions:We found a higher likelihood of fruit drink purchases in lower-income,
lower-educated, NH Black and Hispanic households. Experimental studies should
determine if nutrition claims may be contributing to disparities in fruit drink
consumption.
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Fruit drinks (i.e. fruit-flavoured juice cocktails, cordials,
nectars with added caloric sweeteners, not including 100 %
juice) are the most common type of sugar-sweetened
beverage (SSB) consumed and a top source of added sugar
among young children in the USA(1–3). SSB consumption in
childhood is not recommended and is associated with a
greater risk of diet-related chronic diseases(4). As a result of
socioecological factors such as targeted marketing(5), there

are disparities in SSB and fruit drink consumption by
sociodemographic characteristics such as race/ethnicity
and income(1,6,7), such that non-Hispanic (NH) Black and
Hispanic as well as children living in households with low
incomes have higher intakes of SSB and fruit drinks.
Despite the poor nutritional profile of fruit drinks, prior
studies have demonstrated that front-of-package (FOP)
nutrition claims are essentially universal on fruit drink
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products purchased by households with young children in
the USA, and these claims are not clear indicators of
products with an improved nutritional profile and can
mislead parents about the healthfulness of fruit drinks(8–10).
Parent sociodemographic characteristics are likely associ-
ated with propensity to purchase products with certain
types of claims, as studies have shown differences in self-
reported label and claim use by sociodemographic
characteristics(11,12),but this is not well understood.

Parents of young children, in particular, may be reliant
on FOP claims to make quick purchasing decisions as they
may be distracted or functioning under other constraints
while shopping for food(13,14). Additionally, parents state
they use claims in making purchases(15,16), and exper-
imental studies with parents have demonstrated that the
presence of claims may lead to selection of less healthy
foods and beverages and that claims can be equally
misleading across categories of parent race/ethnicity,
income and education(17,18). While we know there are
disparities in fruit drink consumption and in food label
usage among different sociodemographic groups, we do
not yet know if FOP nutrition claims are an important
contributor to observed disparities in fruit drink purchases
for children nor do we know which claims are particularly
common on products purchased by sociodemographic
groups at greatest risk of diet-related chronic diseases.

Understanding the associations between socio-
demographic characteristics and purchases of products
with specific FOP claims can inform current food labelling
regulatory and policy efforts such as the Food Labeling
Modernization Act or the US Food and Drug
Administration’s (FDA) Nutrition Innovation Strategy. The
Nutrition Innovation Strategy states that its overall goal is to
prevent death and disease related to poor nutrition(19). If
the goals of revised labelling policies and regulations are to
have a large health impact and reduce existing health
disparities, it is important to understand which claim types
may be most common on fruit drinks purchased by groups
with the greatest burden of diet-related disease. Given
these gaps, the two aims of this study were to examine the
association between household sociodemographic char-
acteristics and (1) overall fruit drink purchases and (2)
purchases of fruit drinks carrying specific FOP nutrition
claims among households with young children (0–5 years)
in the USA.

Methods

Data source
We used household monthly level food and beverage
purchasing data from the Nielsen Homescan panel in 2017.
Homescan is a nationally projectable, longitudinal panel
dataset of more than 60 000 households across fifty-four
metropolitan and twenty-four non-metropolitan US mar-
kets. Participating households use a scanner to document

their purchases of all foods and beverages with a barcode.
Households included must be a permanent residence,
report purchases consistently for at least 10 months out of
the year and purchase a certain dollar amount of food in a
1-month period ($45 for a single-person household and
$135 for households with two or more people). Products
purchased are then categorised by a team of nutritionists
that are part of our research group into nutritionally
relevant food groups and linked to detailed nutrition
information using the Nutrition Facts Label. This process
has been described in detail elsewhere(20). A small
percentage (about 5 %) of food purchases, including about
3 % of fruit drink purchases, could not be matched directly
to nutrition information and are excluded from this study.

Sample
In 2017, 62 851 households participated in Homescan.
Given this study’s focus on young children, only house-
holds with children 0–5 years old were included (n 5233).
This study uses household-month observations instead of
annual observations because fruit drinks are commonly
consumed and purchased by households with young
children, so over the course of 1 year most households will
have purchased> 0ml of fruit drinks. Becausewe are using
a binary outcome for most of our models (i.e. purchased
yes or no), using monthly observations allows us to better
differentiate between purchasing and non-purchasing
households. Among households with young children,
there were 60 712 household-month observations in
2017 (Fig. 1). We only included household purchases of
fruit drinks in our analysis.

Fruit drink product sample and linking
purchases to claims data
Product-level FOP nutrition claims data were previously
collected for fruit drinks purchased by Homescan house-
holds with young children in 2017with a direct match at the
product level to nutrition information (n 1766 fruit drink
products)(8). Of these 1766 products, 217 products did not
have claims data because a legible package label could not
be identified to code, the labels were not included in the
two label databases (Label Insight and Mintel Global New
Products Database) used to code images, or the images of
the labels that were coded were posted after 2018,
suggesting that the label coded may not be identical to
the label on the product purchased by Homescan house-
holds in 2017. Only 1·5 % of households purchased fruit
drinks with missing FOP claims data, and the mean volume
purchased per capita per d of these beverages was 0·32 ml,
compared with an overall mean volume purchased per
capita per d of 18·0 ml for all fruit drinks, so fruit drinks with
missing claims data did not contribute meaningfully to total
fruit drink purchases. Therefore, purchases of 1549 fruit
drink products were used to determine the predicted
probabilities of purchasing and per capita per d volumes of
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fruit drinks purchased (Fig. 1). Some fruit drinks with
claims data were frozen or liquid concentrates and
powders. To calculate the as-consumed volumes, recon-
stitution factors were created and applied. Unique
reconstitution factors were created based on preparation
methods and product packaging instructions for powders
with caloric sweeteners, powders with both caloric sweet-
eners and non-caloric sweeteners, frozen concentrates,
and liquid concentrates.

For the purposes of this study, we focused our analyses
on five claim types: ‘100 % Vitamin C’ (present on 20 % of
products(8)), ‘Natural Flavors’ (on 43 % products), ‘Natural’
(on 7 % of products), ‘No High Fructose Corn Syrup’ (on
7 % of products), and fruit or fruit flavour claims (on 6 % of
products) such as ‘Made with Real Oranges’, ‘Made with
Whole Fruit’ or ‘Real Flavor from Real Fruit’. The
methodology used to determine the presence of these
claims is described in detail elsewhere(8). We selected these
claims based on prevalence on fruit drinks, policy
relevance, potential to mislead consumers and consumer
behaviour theory. In terms of prevalence, some claims such
as ‘100 % Vitamin C’ and ‘Natural Flavors’ are more
common than others such as ‘No High Fructose Corn
Syrup’ in the food supply(8). In terms of policy relevance,
the FDA is currently considering revisions to the regulations
of nutrient content claims such as ‘100 % Vitamin C’ and the
definition of ‘Natural’ (which may or may not also include
‘Natural Flavors’(21)) through its Nutrition Innovation
Strategy and advocates have called for improvements in
how these two specific claim types are regulated(19,22).
Additionally, claims such as ‘NoHigh Fructose Corn Syrup’,

‘100 % Vitamin C’, and fruit or fruit flavour claims were
prioritised based on their impact on fruit drink perceptions
and purchase intentions in a pretest of a variety of claims
with 1002 adults recruited through Amazon Mechanical
Turk(17). Relative to a control fruit drink with no claim, fruit
drinks with these claims were more likely to lead
participants to select a fruit drink over a 100 % fruit juice
than the other five claim types tested and thus warrant
deeper examination using real-world purchasing data
given the influence they appear to have on consumers.
Finally, based on consumer behaviour theory that con-
sumers respond differently to presence-framed claims (e.g.
‘100 % Vitamin C’) and absence-framed claims (e.g. ‘No
High Fructose Corn Syrup’) based on consumer character-
istics or the food product carrying the claim, we selected
both types for inclusion(11,23). The product-level FOP claims
data for these five claims were linked to the monthly food
purchasing data, producing the primary outcome, house-
hold volume of fruit drinks with each of the five claim types
purchased (Fig. 1).

Outcomes
Our outcomes included total per capita per d volume of any
fruit drinks purchased as well as total per capita per d
volume of fruit drinks with each of the five specific claim
types purchased. To derive per capita outcomes, each
household’s monthly volume of fruit drinks purchased was
divided by their household size and the number of days in
themonth. Total per purchaser per d volumes of fruit drinks
for a given month were calculated by limiting the sample to

Fruit Drink Products and
FOP Claims

Nielsen
Households

1819* fruit drinks purchased by
households with young children in 2017

62,851 households
participating in 2017

57,618 participating
households without young

children excluded

5,233 households with
young children participating

in 2017

Households report purchases
for 10-12 months of 2017

60,712 household-month
observations of purchases in

2017

54* fruit dnnks excluded because
did not havea direct link to

nutntion information

1,766 fruit drinks purchased by
households with young children

in 2017 with nutntion
information

FOP claims were
coded using
codebook

FOP claims data linked to
purchases at the UPC-level

Monthly household volume of fruit
drinks purchased overall and by

specific FOP claim type from
60,712 household-month

observations

1,549 fruit dnnks purchased by
households with young children
im 2017 with FOP claims data

217 fruit drinks excluded
because FOP claims data

not available

Fig. 1 Flow chart describing selection of fruit drinks and households in sample
*These values are estimates based on ~3% of all fruit drinks purchased in 2017 not having a direct link to nutrition information.
FOP, front-of-package; UPC, universal product code.
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only households that purchased any fruit drinks and doing
the same per capita per d calculations.

Covariates
The sociodemographic characteristics of primary interest
were head of household race/ethnicity, female head of
household education and household income. Other
covariates used include female head of household age,
number of children (0–18 years) in the household and
number of adults in the household. Female head of
household’s age and education were used as females are
most often the primary food shopper(24). All socio-
demographic characteristics were measured in
Homescan’s annual demographic survey.

Female head of household education was measured as
grade school, some high school, graduated high school, some
college, graduated college, post-college graduate or no
female head of household/unknown.We recategorised these
values as high school education or less (lower), some college
(middle), and college education or more (higher), because
prior studies examining food label use and education have
found the largest differences in these three groups(11,12,25).

Race was measured using racial self-classification(26)

based on four closed-ended options: White, Black, Asian
and other race. Hispanic ethnicity was measured as a
dichotomous variable. We recategorised race and Hispanic
ethnicity into five groups: NH White, NH Black, NH Asian,
NH other race and Hispanic. Race and Hispanic ethnicity in
our analyses are not indicators of biological differences but
are representations of the sociopolitical processes that
differentially impact individuals(27). We do not knowwhich
other race categories are included in the other race
category; however, it is important to note that this group
is very heterogeneous and does not necessarily represent a
set of shared characteristics or experiences. Female
household head age was modelled categorically based
on quartiles due to functional form assessment. If there was
no female head of household (1·7 % households), male
head of household information was used. We used
reported household size to recalculate continuous house-
hold income as a proportion of the Federal Poverty Level
(FPL) index and created three categories of FPL index: less
than 185 %, 185–400 % and greater than 400 % FPL. We
selected these categories based on eligibility for federal
nutrition assistance and other income support programmes
as well as assessment of functional form which involved
comparing the log-likelihood and AIC of models in which
FPL index was categorised as either a continuous or
categorical variable. We also used indicator variables for
month in all adjusted models to account for potential
seasonality of purchasing behaviours.

Analysis
We conducted all analyses on Stata 16(28). For our first aim
of examining sociodemographic characteristics associated

with fruit drink purchases, regardless of claim type, we
used unadjusted logistic regression to compare the
proportion of households purchasing any fruit drinks (>
0 ml per capita per d) by household sociodemographic
characteristics. We used Stata’smargins command to obtain
the predicted probabilities of being a fruit drink purchaser.
We also compared the mean per purchaser per d volume
(i.e. the mean per capita per d among only fruit drink
purchasing households) of fruit drinks purchased by
household sociodemographic characteristics using unad-
justed generalised linear models with a γ distribution and a
log link. For our second aim of examining socio-
demographic characteristics associated with fruit drinks
with specific FOP claims, we first used multivariable-
adjusted logistic regression and the margins command to
examine differences in the predicted probability of
purchasing fruit drinks with each of the five FOP claims
of interest (> 0 ml per capita per d) by household race/
ethnicity, income and education accounting for other
household-level confounders. Thesemodels were adjusted
for head of household race/ethnicity, female head of
household education, female head of household age,
household FPL index, number of children, and number of
adults, and month.

Households with certain sociodemographic character-
istics were more likely than others to purchase any fruit
drinks, potentially introducing selection bias into our
analyses of household characteristics associated with
purchasing fruit drinks with a specific FOP claims(29). To
account for this selectivity of being a fruit drink purchaser,
we created inverse probability (IP) weights based on each
household’s likelihood of purchasing any fruit drinks
(online Supplementary S1 File, S1 Table, S2 Table)(30,31).
We then used IP-weighted multivariable-adjusted logistic
regression models to examine differences in the predicted
probabilities of purchasing fruit drinks with each of the five
FOP claims, making all households equally likely to
purchase any fruit drinks (conditional on the observed
household characteristics) in the weighted sample and
potentially reducing this selection bias. Weighting allowed
us to utilise all households’ data and prevent further bias
introduced by excluding non-purchasing households from
analyses(30). Weighting also allowed us to make inferences
about the population of all households regardless of their
individual propensities to purchase fruit drinks. The IP-
weighted models were adjusted for head of household
race/ethnicity, female head of household education,
female head of household age, household FPL index,
number of children, and number of adults, and month.

All standard errors were adjusted for clustering of
household-month observations at the household level. The
level of significance for all statistical tests was determined
by the Holm method for adjusting for multiple compar-
isons(32). This method controls the familywise type 1 error
rate. We applied this method to control the familywise type
1 error rate at a level of 0·05 within each outcome and
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household characteristic (e.g. outcome: probability of
purchasing a fruit drink with a ‘Natural’ claim, and
household characteristic: head of household race/ethnic-
ity). This study was reviewed by UNC Chapel Hill’s
Institutional Review Board and deemed non-human
subjects research, so a consent process was not required.

Results

Sociodemographic characteristics of the sample
In this sample of 60 712 household-month observations
from 5233 unique households with young children, the
majority of households had a NHWhite head of household,
had an income between 185 % and 400 % of the FPL index,
and had a female head of household with a college
education or more (Table 1). The mean age of female
heads of household was 37·5 (SD: 8·1) years. Households
had a mean of 2·1 (SD: 1·1) children.

Purchases of any fruit drinks
On average, 33·5 % of households purchased any fruit
drinks in a given month, regardless of claim type, and

among purchasing households the mean volume pur-
chased was 53·8 ml per person per d (about 1/4 cup). NH
Black households (51·6 %) and Hispanic households
(36·3 %) were more likely to purchase fruit drinks than
NH White households (31·3 %) (both P< 0·001). NH Asian
households (23·1 %, P< 0·001) were less likely to purchase
fruit drinks compared with NH White households
(Table 2). Among purchasing households, NH Black
households on average purchased more fruit drinks per
purchaser per d (63·6 ml) than NHWhite households (51·7
ml, P< 0·001) (Table 2). Middle- (32·5 %) and lower-
income (39·3 %) households were more likely to purchase
fruit drinks than higher-income households (25·8 %) (both
P < 0·001). Lower-income households purchased more
fruit drinks per purchaser per d (58·4 ml) than higher-
income households (49·5 ml, P= 0·001). Middle- (37·1 %)
and lower-educated households (40·9 %) were more likely
to purchase fruit drinks than higher-educated households
(30·3 %) (both P < 0·001). Lower-educated households
purchased more fruit drinks per purchaser per d (58·6
ml) than higher-educated households (51·5 ml, P = 0·006).

Purchases of fruit drinks with specific front-of-
package claims
In unweighted analyses adjusted for household-level
characteristics, we found that the differences in purchases
of fruit drinks with the five claim types of interest by
sociodemographic characteristics (Table 3) mirror those of
the probability of purchasing any fruit drinks, highlighting
the need to account for the selectivity of being a fruit drink
purchaser.

In adjusted and IP-weighted analyses accounting for
each household’s likelihood of being a fruit drink
purchaser, NH Black households were more likely to
purchase fruit drinks with ‘Natural’ and fruit or fruit flavour
claims (6·8 %, P< 0·001 and 3·7 %, P= 0·009, respectively)
than NHWhite households (4·5 %, and 2·7 %, respectively)
(Table 4). NH other race households were also more likely
to purchase fruit drinks with ‘Natural’ claims (7·4 %,
P = 0·005) than NH White households (4·5 %). There were
no significant differences in fruit drinks purchases with
specific claims between NH White and Hispanic house-
holds. Lower- and middle-income households remained
more likely to purchase fruit drinks with ‘100 % Vitamin C’
claims (15·0 %, P < 0·001 and 13·8 %, P= 0·002, respec-
tively) than higher-income households (10·8 %). Similarly,
lower- and middle-educated households were more likely
to purchase fruit drinks with ‘100 %Vitamin C’ claims after
weighting (15·4 %, P = 0·004 and 14·5 %, P= 0·018,
respectively) than higher-educated households (12·9 %)
(Table 4). Lower-educated households were less likely to
purchase fruit drinkswith ‘Natural’ claims (3·8 %, P= 0·002)
than higher-educated households (5·2 %). There were no
significant differences in the likelihood of purchasing fruit

Table 1 Sample sociodemographic characteristics, 2017 (n 60 712
household-month observations from 5233 unique households with
young children)

%

Head of household race/ethnicity
NH White 70·3
NH Black 9·4
NH Asian 5·2
NH other race 2·8
Hispanic 12·2

Female head of household education
College degree or more 60·3
Some college 26·5
High school degree or less 13·3

Household income
Greater than 400% FPL 15·1
185–400% FPL 55·9
Less than 185% FPL 29·1

Female head of household age
Less than 34 years 31·5
34–36 years 22·4
37–40 years 22·1
Greater than 40 years 23·9
Mean 37·5
SD 8·1

Number of children (0–18 years) in household
One 31·7
Two 39·3
Three 18·7
Four or more 10·4
Mean 2·1
SD 1·1

NH, non-Hispanic; FPL, Federal Poverty Level.
Nielsen disclaimer: Authors’ calculations based in part on data reported by Nielsen
through its Homescan Services for all food categories, including beverages and
alcohol for the 2017 period across the US market. The Nielsen Company, 2017.
Nielsen is not responsible for and had no role in preparing the results reported
herein.
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drinks with ‘No High Fructose Corn Syrup’ or ‘Natural
Flavor’ claims by household race/ethnicity, income or
education after weighting (Table 4).

Discussion

In this study, we found 33·5 % of households with young
children in the USA purchased fruit drinks, and they
purchased about ¼ cup per d per person. Considering
national dietary guidance is to avoid added sugars in early
childhood, this is cause for concern. We also found clear
disparities in monthly purchases of any fruit drink,
regardless of claim type, by sociodemographic character-
istics that closely align with the associations seen in studies
of young children’s beverage consumption. Studies using
data from the National Health and Nutrition Examination
Survey (NHANES) have similarly found that children in
lower-income, lower-educated, NH Black or Hispanic
households aremore likely to consume SSB and fruit drinks
than their higher-income, higher-educated or NH White
counterparts(1,6,7). Given that NH Black and Hispanic
households were more likely to purchase any fruit drinks
and purchased a larger volume per person per d, we
believe these observed purchasing disparities are con-
cerning, particularly considering that SSB consumption in
childhood is associated with higher risk of diet-related
chronic diseases(4).

In addition to sociodemographic differences in the
purchase of any fruit drinks, we also observed some
differences among fruit drinkswith specific claim types.We
found in the weighted models that lower- and middle-
income and lower- andmiddle-education householdswere
more likely to purchase fruit drinks with ‘100 % Vitamin C’

claims. NH Black households were more likely to purchase
fruit drinks with fruit or fruit flavour claims and ‘Natural’
claims than NH White households. NH other race and
higher-educated households were more likely to purchase
fruit drinks with ‘Natural’ claims than NHWhite and lower-
educated households. Some of these differences, particu-
larly for the claims that are less prevalent on fruit drink
packaging, are small in absolute terms (e.g. 4·5 % NHwhite
v. 6·8 %NHBlack households purchasing fruit drinkswith a
‘Natural’ claim). However, the types of health claims
examined in this study are pervasive in the food supply, so
the cumulative effect of differences in exposure to and
purchases of products with these claims could be of public
health significance. Finally, these findings shed light on
patterns across US householdswith young children, but our
study design precludes us from making any causal
interpretations about the role of claims in the purchasing
decision of the household. We used IP weighting to get
closer to isolating the potential impact of claims; however,
it was not possible to disentangle claims and other product
attributes that may be driving the observed associations.
We needmore experimental studies to isolate the impact of
claims on purchases and qualitative work to better
understand the use of specific types of claims in purchasing
decisions and how that may differ by sociodemographic
characteristics and product categories.

Prior research has clearly demonstrated that FOP
nutrition claims on food and beverages increase shoppers’
perceived healthfulness of products and purchase inten-
tions, regardless of the nutritional quality of the prod-
uct(33,34). Some studies have examined sociodemographic
differences in self-reported use of nutrition labels and
claims. Still, it appears that the evidence is mixed, and the
observed differences are likely dependent on the labelling

Table 2 Percent that purchased any fruit drinks and mean volume per purchaser per d by household sociodemographic characteristics
(n 60 712 household-month observations from 5233 unique households with young children)

Household characteristic
Percent that purchased

any fruit drink 95% CI P value
Mean volume/
purchaser/d 95% CI P value

Overall 33·5% 53·8
Head of household race/ethnicity
NH White (ref) 31·3% 30·4%, 32·2% 51·7 49·6, 53·9
NH Black 51·6% 48·9%, 54·3% < 0·001* 63·6 58·9, 68·2 < 0·001*
NH Asian 23·1% 20·2%, 26·0% < 0·001* 48·1 37·4, 58·8 0·529
NH other race 35·2% 30·9%, 39·6% 0·076 47·2 40·8, 53·6 0·208
Hispanic 36·3% 34·1%, 38·5% < 0·001* 56·7 52·1, 61·2 0·048

Household income
Greater than 400% FPL (ref) 25·8% 24·0%, 27·7% 49·5 45·6, 53·4
185–400% FPL 32·5% 31·5%, 33·6% < 0·001* 51·9 49·6, 54·1 0·311
Less than 185% FPL 39·3% 37·8%, 40·8% < 0·001* 58·4 55·1, 61·8 0·001*

Female head of household education
College degree or more (ref) 30·3% 29·3%, 31·2% 51·5 49·5, 53·5
Some college 37·1% 35·6%, 38·7% < 0·001* 55·5 51·8, 59·1 0·057
High school degree or less 40·9% 38·7%, 43·1% < 0·001* 58·6 53·7, 63·6 0·006*

NH, non-Hispanic; FPL, Federal Poverty Level.
Nielsen disclaimer: Authors’ calculations based in part on data reported by Nielsen through its Homescan Services for all food categories, including beverages and alcohol for
the 2017 across the US market. The Nielsen Company, 2017. Nielsen is not responsible for and had no role in preparing the results reported herein.
*Statistically significantly different after using the Holm method to control the familywise error rate at level 0·05 within each outcome and household characteristic. CI not
adjusted for multiple comparisons.
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Table 3 Adjusted† predicted probabilities and 95% CI of purchasing> 0 ml of fruit drinks with five specific front-of-package claim types by head of household race/ethnicity, household income or
female head of household education (n 60 712 household-month observations from 5233 unique households with young children)

Household
characteristic

Any fruit
drinks

100% vitamin
C claim 95% CI% P value

Natural
claim 95% CI P value

Natural fla-
vors claim 95% CI P value

No high fructose corn
syrup claim 95% CI P value

Fruit or fruit
flavor claim 95% CI P value

Overall 33·5% 14·4% 5·1% 19·1% 4·9% 3·1%
Head of household

race/ethnicity
NH White (ref) 30·8% 12·7% 12·1%, 13·4% 4·1% 3·8%, 4·4% 17·1% 16·4%, 17·8% 4·4% 4·1%, 4·8 % 2·5% 2·3%, 2·8 %
NH Black 51·4% 22·7% 20·4%, 25·0% < 0·001* 10·6% 9·1%, 12·2% < 0·001* 31·4% 29·0%, 33·9% < 0·001* 6·7% 5·6%, 7·9 % < 0·001* 5·5 % 4·5%, 6·5 % < 0·001*
NH Asian 24·7% 8·3% 6·5%, 10·2% < 0·001* 4·2% 2·9%, 5·5% 0·867 12·8% 10·4%, 15·1% 0·002* 3·7% 2·7%, 4·8 % 0·267 3·2% 2·1%, 4·2 % 0·212
NH other race 34·4% 13·1% 9·8%, 16·4% 0·831 7·3% 5·0%, 9·7% 0·001* 18·6% 15·0%, 22·1% 0·430 3·9% 2·5%, 5·3 % 0·497 3·2% 2·2%, 4·2 % 0·161
Hispanic 35·5% 14·3% 12·7%, 15·9% 0·068 5·3% 4·4%, 6·2% 0·008* 19·0% 17·2%, 20·8% 0·051 5·1% 4·2%, 5·9 % 0·160 2·8% 2·2%, 3·5 % 0·375

Household income
Greater than 400%
FPL (ref)

28·9% 9·4% 8·0%, 10·8% 4·7% 3·8%, 5·5% 14·5% 12·9%, 16·0% 4·3% 3·4%, 5·2 % 2·1% 1·6%, 2·7 %

185–400% FPL 32·6% 13·4% 12·7%, 14·2% < 0·001* 4·7% 4·3%, 5·1% 0·945 18·1% 17·3%, 18·9% < 0·001* 4·8% 4·3%, 5·2 % 0·368 2·8% 2·5%, 3·1 % 0·044
Less than 185% FPL 35·7% 16·0% 14·8%, 17·1% < 0·001* 4·8% 4·2%, 5·3% 0·834 20·7% 19·5%, 21·9% < 0·001* 4·5% 4·0%, 5·1 % 0·657 3·2% 2·8%, 3·6 % 0·008*

Female head of house-
hold education

College degree or
more (ref)

30·5% 11·8% 11·1%, 12·5% 4·7% 4·3%, 5·1% 16·6% 15·8%, 17·3% 4·5% 4·1%, 4·8 % 2·6% 2·3%, 2·9 %

Some college 35·4% 15·3% 14·1%, 16·5% < 0·001* 5·0% 4·4%, 5·6% 0·413 19·9% 18·7%, 21·2% < 0·001* 4·9% 4·3%, 5·5 % 0·241 3·2% 2·7%, 3·6 % 0·027
High school degree or
less

39·4% 18·0% 16·2%, 19·8% < 0·001* 4·5% 3·7%, 5·2% 0·674 23·2% 21·3%, 25·1% < 0·001* 4·8% 4·0%, 5·7 % 0·449 3·1% 2·5%, 3·7 % 0·146

NH, non-Hispanic; FPL, Federal Poverty Level.
Nielsen disclaimer: Authors’ calculations based in part on data reported byNielsen through its HomescanServices for all food categories, including beverages and alcohol for the 2017 periods across theUSmarket. TheNielsenCompany, 2017.
Nielsen is not responsible for and had no role in preparing the results reported herein.
*Statistically significantly different after using the Holm method to control the familywise error rate at level 0·05 within each outcome and household characteristic. CI not adjusted for multiple comparisons.
†Model was adjusted for head of household race/ethnicity, female head of household education, federal poverty level index, female head of household age, number of adults in the household, number of children in the household and month of
observation. SE’s are adjusted for clustering at the household level.
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Table 4 Inverse probability-weighted multivariable-adjusted† monthly predicted probabilities, differences in predicted probabilities and 95% CI of purchasing> 0 ml of fruit drinks with five specific
front-of-package claims by head of household race/ethnicity, household income or female head of household education (n 60 712 household-month observations from 5233 unique households with
young children)

Household characteristic Any fruit drink 100% vitamin C 95% CI Difference 95% CI P value Natural 95% CI Difference 95% CI P value Natural flavour 95% CI Difference 95% CI P value

Head of household race/ethnicity

NH White (ref) 30·8% 13·8% 13·1%,14·5% 4·5% 4·1%, 4·9% 18·6% 17·9%, 19·4%

NH Black 51·4% 14·7% 13·0%,16·4% 0·9% –0·9%, 2·8% 0·309 6·8% 5·7%, 8·0% 2·4% 1·2%, 3·5% < 0·001* 20·3% 18·4%, 22·3% 1·7% –0·4%, 3·8% 0·095

NH Asian 24·7% 11·1% 8·7%, 13·4% −2·7% –5·2%, –0·2% 0·048 5·7% 4·0%, 7·3% 1·2% –0·5%, 2·9% 0·136 17·3% 14·2%, 20·3% −1·3% –4·5%, 1·8% 0·420

NH other race 34·4% 12·5% 9·3%, 15·8% −1·3% –4·5%, 2·1% 0·474 7·4% 4·9%, 9·9% 2·9% 0·4%, 5·4% 0·005* 18·0% 14·6%, 21·5% −0·6% –4·1%, 2·9% 0·744

Hispanic 35·5% 13·5% 11·9%, 15·0% −0·3% –2·0%, 1·4% 0·714 5·0% 4·2%, 5·9% 0·5% –0·4%, 1·5% 0·251 17·9% 16·1%, 19·6% −0·8% –2·6%, 1·1% 0·437

Household income

Greater than 400% FPL (ref) 28·9% 10·8% 9·2%, 12·4% 5·4% 4·4%, 6·4% 16·9% 15·1%, 18·7%

185–400% FPL 32·6% 13·8% 13·0%, 14·6% 3·0% 1·2%, 4·8% 0·002* 4·9% 4·5%, 5·4% −0·4% –1·5%, 0·6% 0·419 18·6% 17·7%, 19·5% 1·7% –0·3%, 3·7% 0·102

Less than 185% FPL 35·7% 15·0% 13·9%, 16·1% 4·2% 2·2%, 6·3% < 0·001* 4·5% 4·0%, 5·0% −0·9% –2·1%, 0·3% 0·118 19·5% 18·3%, 20·7% 2·6% 0·3%, 4·8% 0·030

Female head of household education

College degree or more (ref) 30·5% 12·9% 12·1%, 13·6% 5·2% 4·8%, 5·7% 18·2% 17·4%, 19·0%

Some college 35·4% 14·5% 13·4%, 15·7% 1·7% 0·3%, 3·1% 0·018* 4·7% 4·1%, 5·3% −0·5% –1·3%, 0·2% 0·158 18·9% 17·7%, 20·1% 0·7% 0·342

–0·8%, 2·2%

High school degree or less 39·4% 15·4% 13·8%, 17·1% 2·6% 0·8%, 4·4% 0·004* 3·8% 3·2%, 4·5% −1·4% –2·2%, –0·6% 0·002* 19·8% 18·1%, 21·5% 1·6% –0·4%, 3·5% 0·103

Household characteris-

tic No high fructose corn syrup 95% CI Difference 95% CI P value Fruit or fruit flavour 95% CI Difference 95% CI P value

Head of household

race/ethnicity

NH White (ref) 4·8% 4·4%, 5·2% 2·7% 2·5%, 3·0%

NH Black 4·4% 3·6%, 5·3% −0·3% –1·2%, 0·6% 0·479 3·7% 3·0%, 4·4% 0·9% 0·2%, 1·7% 0·009*

NH Asian 5·1% 3·6%, 6·6% 0·3% –1·2%, 1·8% 0·680 4·2% 2·8%, 5·6% 1·4% 0·0%, 2·8% 0·017

NH other race 4·0% 2·5%, 5·6% −0·8% –2·4%, 0·9% 0·394 3·2% 2·2%, 4·2% 0·4% –0·6%, 1·4% 0·375

Hispanic 4·8% 4·0%, 5·7% 0·0% –0·9%, 1·0% 0·944 2·7% 2·1%, 3·3% −0·0% –0·7%, 0·6% 0·956

Household income

Greater than 400%

FPL (ref)

5·0% 4·0%, 6·0% 2·5% 1·9%, 3·1%

185–400% FPL 4·9% 4·5%, 5·4% −0·1% –1·1%, 1·0% 0·915 2·9% 2·6%, 3·2% 0·4% 0·219

Less than 185% FPL 4·3% 3·8%, 4·8% −0·7% –1·9%, 0·4% 0·184 3·1% 2·6%, 3·5% 0·6% 0·166

Female head of house-

hold education

College degree or

more (ref)

4·9% 4·5%, 5·3% 2·9% 2·6%, 3·2%

Some college 4·6% 4·1%, 5·2% −0·3% –1·0%, 0·4% 0·453 3·0% 2·6%, 3·5% 0·1% –0·4%, 0·7% 0·596

High school degree or

less

4·2% 3·4%, 4·9% −0·7% –1·6%, 0·1% 0·113 2·7% 2·2%, 3·2% −0·2% –0·8%, 0·4% 0·509

NH, non-Hispanic; FPL, Federal Poverty Level.
Nielsen disclaimer: Authors’ calculations based in part on data reported byNielsen through its Homescan Services for all food categories, including beverages and alcohol for the 2017 periods across the USmarket. TheNielsen Company, 2017.
Nielsen is not responsible for and had no role in preparing the results reported herein.
*Statistically significantly different after using the Holm method to control the familywise error rate at level 0·05 within each outcome and household characteristic. CI not adjusted for multiple comparisons.
†Model was adjusted for head of household race/ethnicity, female head of household education, federal poverty level index, female head of household age, number of adults in the household, number of children in the household and month of
observation. SE’s are adjusted for clustering at the household level.
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scheme (e.g. Guiding Stars, stoplight) or claim
type(11,12,35,36). One observational study examining
differences in food purchases with low or no content
claims (e.g. low-fat, no added sugar) by race/ethnicity and
socio-economic status found few differences by race/
ethnicity but found that middle- and high-socio-economic
status households were more likely to purchase products
with claims, primarily driven by purchases with low-fat
claims(37). On the other hand, we found that households
with lower levels of education and income were more
likely to purchase fruit drinks with ‘100 %Vitamin C’ claims.
Prior studies have found that individuals with lower levels
of education and income may be less likely to use the
nutrition facts panel and ingredients list(11), so it is possible
these groups may be more likely to mistake the ‘100 %
Vitamin C’ claim on a fruit drink for a ‘100 % juice’ claim and
not check the ingredients list to confirm that a product is, in
fact, 100 % juice and not a sugary drink. Another
observational study examining differences in purchases
of fruit drinks and 100 % juice with certain claims found no
significant differences by household income, Supplemental
Nutrition Assistance Program participation, or Special
Supplemental Nutrition Program for Women, Infants, and
Children participation but found that Hispanic households
purchased more fruit drinks with natural claims and NH
Black households purchased more 100 % juice with sugar,
vitamin C, and implied natural claims(10). This is consistent
with our findings that NH Black households were more
likely to purchase fruit drinks with fruit or fruit flavour and
‘Natural’ claims. Some research suggests rapid growth in
NH Black household purchases of organic products in
recent years(38), perhaps representing an interest in
products with claims related to products being natural,
pure or organic, but we cannot determine the mechanism
for these observed associations from this study. It is also
possible that these claims are not driving differences in
purchasing observed but, instead, certain claims may be
more likely to be present on specific brands of fruit drinks
that are target-marketed to communities of colour(39).
However, given the observational study design, we are
unable to disentangle the effects of individual claims from
other product attributes such as brands or price or taste
preferences.

In addition to observational studies, some experimental
studies have examined the differential impact of FOP
claims by shopper sociodemographic characteristics. One
study examining the impact of three different claim types
on parents’ selection of a fruit drink for their child found no
significant differences in the impact of claims by parent
income, race/ethnicity or education(17). Among all parents
in this study, claims led parents to select less healthy drinks
for their children and caused misperceptions about the
nutritional quality of fruit drinks(17). Another experimental
study examined the impact of qualified health claims on
green tea purchase intentions and found that Black and
Hispanic participants reported greater purchasing

intentions than White participants(39). The current study
adds to existing research by examining real-life purchases
of products with specific claims among different socio-
demographic groups and by using IP weighting to account
for the selectivity of being a fruit drink purchaser.

Taken together, the existing experimental and obser-
vational research suggests that claims on fruit drinks lead
parents to make less healthy choices for their children(17,18),
claims are prevalent on almost all fruit drinks purchased by
households with young children(8,10) and socio-
demographic groups at greatest risk of diet-related chronic
disease are more likely to purchase fruit drinks than other
groups. The research on which sociodemographic groups
may be more likely to purchase fruit drinks with specific
claims is mixed and does not account for other product-
level attributes that may have influenced the purchase.
Despite these limitations, there are still solutions that could
reduce observed disparities in fruit drink purchases and
consumption in early childhood such as prominent FOP
disclosures of sweeteners on any product with a nutrition
claim, prominent FOP percent juice disclosures on fruit
drinks and FOP health warnings on sugary drinks(40,41).
Some of these strategies such as FOP sugar-related
disclosures have been demonstrated to reduce the appeal
of SSB(9,42), even when claims are present on the FOP(9).
However, other strategies will be needed to reduce
disparities in fruit drink and SSB consumption such as
policies that address pricing, availability and targeted
marketing of SSB including fruit drinks(43).

This study has several strengths including the use of a
unique dataset of real-world purchasing data from a large
sample of households with young children linked to FOP
nutrition claims data to examine characteristics associated
with purchases of fruit drinks with specific FOP claims.
Also, our findings align with patterns identified between
sociodemographic characteristics and fruit drink or SSB
consumption using NHANES and the Feeding Infants and
Toddler Study(1,6,44). This study also moves the body of
research surrounding claims and purchases forward by
using IP weights to account for selection bias of being a
purchaser of fruit drinks. There are some important
limitations to this work. First, our study design precludes
us from making any causal claims about the impact of FOP
claims on household purchasing decisions and from
accounting for other product-level characteristics that
may have influenced purchasing decisions such as brand
or price. Also, we were not able to use Nielsen’s survey
weights to create a nationally representative sample
because the weights cannot be applied while simulta-
neously accounting for clustering of observations at the
household level. Additionally, we used purchasing data
from 2017 because these were the most recent data
available when products were coded for claims; however,
compared with a similar study using data from 2012 to
2013(10), the most common claims were consistent across
our dataset and theirs, indicating the claim profiles on fruit
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drinks are likely not changing drastically over time. We also
cannot definitively determine the health effects of the
disparities in purchases observed. Finally, our sample is
limited to households in the USA. While some research
suggests that differences in nutrition claims or label use by
sociodemographic characteristics such as income are
relatively consistent across country contexts(35), we cannot
determine if the associations we observed would apply to
settings outside of the USA.

Conclusions
There are stark sociodemographic disparities in purchases
of fruit drinks among households with young children in
the USA, with the sociodemographic groups often at
greatest risk of diet-related chronic diseases being most
likely to purchase fruit drinks. There are some disparities in
purchases of fruit drinks with specific FOP nutrition claims,
particularly of fruit drinks with ‘100 % Vitamin C’ and
‘Natural’ claims, suggesting these may be important targets
for regulatory efforts. However, experimental evidence is
needed to understand the impact of potential policy and
regulatory solutions, such as restricting certain types of
claims on products with high levels of added sugar, on
parents’ fruit drink purchases and perceptions. Reforming
regulations around FOP claims in the USA could be one of
many policy strategies needed to reduce disparities in fruit
drink intake and diet-related chronic diseases among
children.
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