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Background: Interest in ultraprocessed food (UPF) front-of-package labels
(FOPLs) has been gaining momentum, but questions remain about their added
value in the context of established nutrient-based FOPL systems. This study
examined the impact of adding a UPF label to Chile's existing nutrient FOPLs
on Chilean parents’ product perceptions and behavioral intentions.

Methods: In 2025, Chilean parents (analytical sample n = 3,519) were randomly
assigned to either a control condition (nutrient labels only) or a UPF label
condition (nutrient labels plus UPF label). Participants viewed three similar
products (all potato chips with the same flavor, all UPFs, one not high in any
nutrients of concern, one high in one nutrient, and one high in two nutrients),
indicated whether they believed each product to be ultraprocessed, and rated
their product purchase intentions and perceived product healthfulness. Average
differential effects (ADEs) are reported in percentage points (pp) or 1-5 scales.
Results: Compared to control, the addition of the UPF label improved
participants’ ability to correctly identify products as ultraprocessed, but effect
sizes decreased as the number of nutrient labels increased (ADE = 12pp for
product not high in nutrients of concern, ADE = 4pp for product high in one
nutrient, both p < 0.001; p > 0.05 for product high in two nutrients). The
addition of the UPF label also led to lower purchase intentions and perceived
healthfulness for all three products, but effect sizes again decreased as the
number of nutrient labels increased (purchase intentions: ADE = 0.32 for product
not high in nutrients of concern, ADE = 0.23 for product high in one nutrient, ADE
= 0.20 for product high in two nutrients; perceived healthfulness: ADE = 0.33 for
product not high in nutrients of concern, ADE = 0.17 for product high in one
nutrient, ADE = 0.11 for product high in two nutrients; all p < 0.001).
Conclusions: Overall, the addition of UPF labels to existing FOPL systems
may help consumers more easily identify products as ultraprocessed and lower
consumers’ perceived healthfulness and purchase intentions of UPFs. UPF labels
could have the largest effects when applied to UPFs that carry no or few
nutrient labels.

Registration: https://clinicaltrials.gov/study/NCT06842680.
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Introduction

Front-of-package labels (FOPLs) on packaged foods and
beverages provide nutritional information through interpretive
design, making it easier for consumers to evaluate products
nutritional quality without extensive cognitive processing or
in-depth nutritional knowledge (1, 2). Interpretive FOPLs are
mandated in 14 countries, most of which only employ FOPLs that
communicate about products’ nutrient content (e.g., sugar, sodium,
saturated fat), and a few additionally communicate the presence
of non-nutritive sweeteners (NNS) (3). However, a growing body
of evidence suggests that food processing may have negative
impacts on health independently of nutrient content (4). As
such, interest in adding labels communicating that products are
ultraprocessed to FOPL systems has been growing: as of July 2026,
ultraprocessed food (UPF) labels have been included in the Pan-
American Health Organization’s latest publication on principles to
guide the development of FOPL systems (5), formally proposed
by Colombias Ministry of Health (6), and are currently under
discussion in Chile’s Senate (7).

UPFs are industrial products manufactured using intense
physical, chemical, and biological processes, containing little to
no whole-food ingredients, and often including cosmetic additives
(4). While UPFs are commonly nutritionally unbalanced, nutrient
content is not part of the UPF definition, and many UPFs do
not qualify as high in nutrients of public health concern (8-
11). Importantly, UPFs’ relationship with adverse health outcomes
seems to persist even after accounting for nutrient content
(4, 12, 13), which may be explained by nutrient-independent
mechanisms of harm for which evidence is growing - including
hyperpalatability, rapid digestion, harms to the microbiome, and
presence of processing and packaging contaminants (14-20).
Additionally, manufacturers can reformulate products to meet
nutrient criteria without addressing or even introducing other
attributes that make them UPFs, such as cosmetic additives
- as seen in Chile, where the implementation of “high in
sugar” FOPLs was followed by decreases in the percentage of
products that qualify as such, but also by increases in the use
of NNS [which are UPF markers (21)] in packaged products
(22, 23). The scientific and policy rationale for communicating
products’ ultraprocessed status to consumers separately from
their nutrient content is therefore clear. However, it is less clear
whether UPF labels might have additional influence on consumers’
perceptions and behaviors in the context of existing nutrient-based
FOPL systems.

Previous studies have shown that, when assessed in isolation (in
comparison to no-label controls), UPF labels can not only improve
consumers’ ability to identify UPFs, but also reduce intentions
to select or consume them (24-27). However, UPF labels may
not be implemented in isolation, as many countries have already
implemented and set a strong precedent for nutrient-based FOPL
systems. To our knowledge, only one study so far has examined the
incremental effects of adding a UPF label to existing nutrient labels,

Abbreviations: ADE, average differential effect; FOPL, front of package
label/labeling; NNS, non-nutritive sweeteners; UPF, ultraprocessed food.
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and found that while it improved consumers™ ability to identify
products as UPFs, it did not further influence product healthfulness
or label effectiveness perceptions (28). However, the generalizability
of that study was limited by not including any UPFs that did not
carry nutrient labels (which may represent a meaningful portion
of the food supply in many contexts) and by using a UPF label
that matched Brazil's weaker FOPL system’s visual identity (i.e.,
rectangular shape) (29). Octagonal UPF labels, which may be more
effective, have never been examined in the context of existing
nutrient labels.

Chile was the country to pioneer not only the octagonal FOPL
design now used in several Latin American countries, but also
mandatory interpretive FOPL policies overall (30). Implemented
in 2016, Chile’s package of nutrition policies, which includes
nutrient-based FOPLs, has had beneficial effects on the amount
of nutrients of concern purchased by Chilean households (31),
but no evidence is available on whether these policies have
similarly impacted UPF consumption in Chile, which remains high
(32). As policymakers in Chile and other countries with existing
nutrient-based FOPL systems consider whether to incorporate UPF
labels into these policies, evidence on how such labels perform
alongside existing nutrient warning labels is needed. Thus, to
strengthen the evidence on the effects of UPF labels in the
context of existing nutrient-based FOPL systems and inform policy
discussions in Chile and globally, this study examined the impact
of a UPF label on Chilean parents’ product perceptions and
behavioral intentions.

Methods

Participants

In July and August 2025, we recruited an online convenience
through
Netquest. This study was conducted following an unrelated

sample of Chilean parents the panel company
parent study on non-nutritive sweetener labels (33), and
participants were re-randomized into this study’s arms. Re-
randomization ensured that any influence of the parent study
on participants’ responses to the present study was evenly
distributed across the present study’s arms and thus did not
affect results.

Participants were eligible if they were at least 18 years old,
resided in Chile, and had a child between 2-14 years old who
had never been diagnosed with diabetes, prediabetes, or insulin
resistance. Participants’ parental status and children’s diagnosis
criteria were specified due to the topic of the parent study -
however, parents were also a particularly relevant population for
this study, as UPF consumption is especially high among children
in Chile (32). To ensure diverse representation across educational
levels, we established a quota requiring 50% of participants to have
a high school education or less.

The University of North Carolina at Chapel Hill Institutional
Review Board approved this study (#24-2896). The University
of Chile Ethics Committee determined that separate local
review was not required. All participants provided electronic
informed consent. This study’s design, measures, hypotheses,
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and analytic plan were registered before data collection on
ClinicalTrials.gov (NCT06842680).

Stimuli

The study stimuli consisted of three fictitious packages of potato
chips. We used fictitious products to avoid the influence of existing
brand preferences. We also intentionally used savory products in
this study to further mitigate any possibility of influence from the
parent study, which only used sweet products.

All three products used in this study qualified as UPFs. The
three packages of potato chips had the same flavor (ie., sour
cream and onion) to avoid confounding by product type or flavor
when comparing the effects of the UPF label between products
while still presenting plausibly distinct products. Our research
question required products to be distinct enough to plausibly
carry different nutrient warning labels (i.e., one product with zero
nutrient warnings, one with only a “high in sodium” warning, and
one with “high in sodium” and “high in saturated fat” warnings),
but not so distinct that differences in the effect of the UPF
label between products could be attributed to other key product
characteristics (i.e., product type or flavor). Thus, we designed
fictitious products that, outside of nutrients warnings, only differed
in minor package design elements, such as background color,
product name (although all names chosen were generic), and

10.3389/fnut.2026.1973978

imagery shown (although all images depicted sour cream and
onions; Figure 1).

Procedures

Participants completed an online experiment programmed in
Qualtrics software. Using the randomizer function in Qualtrics,
participants were randomly assigned to one of two labeling
conditions using a 1:1 allocation ratio: control or UPF warning
label. In the control condition, products carried only nutrient
warning labels, reflecting Chile’s current policy scenario (i.e., black
octagonal labels stating when the product is high in sodium
and/or saturated fat). In the UPF warning label condition, products
carried both nutrient warning labels (identical to those seen in
the control condition) and an additional warning label stating
“ULTRAPROCESSED.” We used a white octagon for the UPF
label to differentiate it from Chile’s existing nutrient labels, as in a
previous study (24). After randomization, participants were shown
the three products described above in random order.

Before the experiment, we informed participants that the
term “ultraprocessed,” which they might encounter during the
study, refers to products “made using various industrial techniques
and containing ingredients not commonly used in culinary
preparations to enhance their flavor and extend their shelf
life, such as flavorings, colorings, and preservatives, among
others.” This information was provided to emulate a policy
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FIGURE 2
Participant flow diagram
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survey completion
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implementation scenario in which the government informs
consumers about the meaning of the information communicated by
a new label.

Measures

Using previously established measures, participants rated
their product purchase intentions (28, 34) (“How likely would
you be to buy this product in the next week, if it were
available in a store?”, co-primary outcome), identified whether the
product was ultraprocessed (28) (“Do you think this product is
ultraprocessed?”, co-primary outcome), and rated their perceived
product healthfulness (28, 35) (“How good or bad for your
health would it be to consume this product every day?”,
secondary outcome) for each product seen. Response options for
purchase intentions and perceived healthfulness were on a 5-point
Likert-style scale ranging from the lowest to the highest value,
while response options for UPF identification were dichotomous
(i.e., “yes” or “no”). The survey also collected information on
demographic characteristics.

Frontiers in Nutrition 04

Analyses

Given a sample size of around 3,300 (which was pre-determined
based on the parent study), 80% power, and a critical alpha of
0.05, two groups, three repeated measures, and a correlation among
repeated measures of 0.5, we calculated that we would be able to
detect a minimum effect size of d = 0.08 for the primary outcomes
(i.e., UPF identification and purchase intentions). We therefore
determined that the sample size would be sufficient, given that, on
a previous study of UPF labels, we found an effect size of d = 0.15
on UPF identification (28).

Participants who completed the survey implausibly fast (i.e., in
less than 1/3 of the median completion time), who completed less
than 90% of the survey, or who had reCAPTCHA scores below
0.5 were excluded from analysis, as in prior studies (total of 126
excluded, Figure 2) (36). Otherwise, the analytical sample included
all participants according to the trial arm to which they were
randomized. We used complete case analysis to handle missing
data, resulting in the exclusion of only one participant from the
analysis of the UPF identification outcome.

To examine whether correct identification of products as
UPF differed between labeling conditions, we used a logistic
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regression model with cluster-robust standard errors to account
for the repeated measures within participants. The model included
indicator variables for experimental arm, product, and their
interactions. After model estimation, we examined the joint
statistical significance of the interaction terms using a Wald
test. This test yielded significant results, so we retained the
interactions and report average differential effects (ADEs) of the
UPF labeling condition (i.e., differences in predicted probabilities
between labeling conditions) for each separate product and
their comparisons. Alternatively, to examine whether purchase
intentions and perceived healthfulness differed between labeling
conditions, we used linear mixed-effects regression models with
random intercepts to account for repeated measures within
participants. Wald tests indicated that the interaction terms were
also jointly significant for these models, so we retained them in
both cases and report ADEs of the UPF labeling condition (i.e.,
differences in predicted means between labeling conditions) for
each separate product and their comparisons.

Lastly, to examine whether the effect of the UPF labeling
condition varied based on participants’ education level or gender,
we conducted exploratory moderation analyses for the co-primary
outcomes (i.e., UPF identification and purchase intentions). Due to
significant interactions between labeling condition and product in
the main model, we fit separate models for each product. Models
included indicator variables for labeling condition, the moderator
(one per model) and their interaction. We considered moderation
to be supported if the interaction term was statistically significant.

We made the following changes from the registered analytic
plan: (1) we did not register our plan to exclude participants
with reCAPTCHA scores below 0.5, but decided to exclude such
participants post-hoc per advice from the Qualtrics platform, as
they indicate a high likelihood that the response originated from
a bot; (2) we registered that we would use mixed-effects models
with random intercepts to account for repeated measures when
examining effects on all outcomes, but had to instead use logistic
regression with cluster-robust standard errors to examine effects
on UPF identification since the mixed-effects specification would
not converge for this outcome (likely due to low variability); (3)
we did not register our plan to conduct moderation analyses,
but decided to conduct such exploratory analyses post-hoc given
that education and gender are two critical characteristics that
may influence how consumers respond to labels; and (4) we re-
estimated the minimum detectable effect size post-hoc to account
for repeated measures, which were not accounted for at the
time of registration.

Analyses were conducted using G*Power 3.1.9.4 and Stata/MP
version 19.5 with a two-sided critical alpha of 0.05.

Results

The final analytic sample included 3,519 participants (Figure 2).
Participants’ mean age was 39.6 years (SD = 7.8) and 70% identified
as women. Around 44% had an educational level of high school or
less, 11% identified as Indigenous, and 59% considered themselves
overweight or very overweight (Table 1).
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TABLE 1 Participant characteristics (N = 3,519).

Characteristics n %
Gender
Man 1,048 30%
‘Woman 2,468 70%
Other 3 <1%
Education level (n = 3,509)
Basic education or less 107 3%
High school 1,435 41%
Higher-level technician (1-3 years) 836 24%
Professional (4 years or more) 919 26%
Post-graduate 212 6%
Indigenous ethnicity (n = 3,506)
Indigenous 374 11%
Not indigenous 3,132 89%
Region (n = 3,496)
Santiago and surroundings 1,774 51%
Valparaiso 391 11%
Biobfo 246 7%
North (Antofagasta, Atacama, Arica y 271 8%
Parinacota, Coquimbo, Tarapacd)
Central-West (O’Higgins, Nuble, 365 10%
Maule)
South (Aysén, La Araucania, Los Lagos, 449 13%
Los Rios, Magallanes)
Perceived weight (n = 3,500)
Very underweight 14 <1%
Underweight 70 2%
About the right weight 1,335 38%
Overweight 1,833 52%
Very overweight 248 7%
Ever diagnosed with (n = 3,506)
Diabetes 575 16%
Hypertension 545 16%
High cholesterol 675 19%
Cardiovascular disease 60 2%
None 2,114 60%
Frequency of FOPL use (n = 3,432)
Never 203 6%
Rarely 487 14%
Sometimes 1,075 31%
Often 1,169 34%
All the time 498 15%
Perceived income adequacy“ (n = 3,433)
Somewhat or very difficult 2,454 71%
Neither difficult nor easy 725 21%
(Continued)
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TABLE 1 (Continued)

Characteristics

Mean

Age 39.6 7.8

Household size 4.1 1.4

Sample size is provided for specific variables when data was not available for the entire analytic
sample for that variable.

TNon-exclusive options.

“Measured as perceived difficulty of making ends meet without going into debt.

100%
949 9344 gas 4%
0% 89%
83%
H0%
Control
70% ® UPF label
60%
50%
Product 1 Product 2 Product 3
(not high in (high in one (high in two
nutrients of concern) nutrient of concern) nutrients of concern)
FIGURE 3
Predicted probability of correct UPF identification by labeling
condition (n = 3,518)

UPF identification

Compared to participants in the control condition, those in the
UPF label condition were more likely to identify the product as UPF
for the product that was not high in any nutrients of concern (ADE
= 12pp) and for the product that was high in one nutrient (ADE =
4pp, both p < 0.001), but not for the product that was high in two
nutrients (p > 0.05; Figure 3, Table 2). The effect of the UPF label
differed across products (Wald test p < 0.0001; ADE for product
high in one nutrient vs. ADE for product not high in any nutrients
= —7pp, p < 0.001; ADE for product high in two nutrients vs. ADE
for product not high in any nutrients = —10pp, p < 0.001; ADE
for product high in two nutrients vs. ADE for product high in one
nutrient = —3pp, p < 0.001; Table 3).

Product purchase intentions

Compared to participants in the control condition, those in
the UPF label condition exhibited lower intentions to purchase all
three products (ADE = —0.32 for the product not high in nutrients
of concern, ADE = —0.23 for the product high in one nutrient,
and ADE = —0.20 for the product high in two nutrients, all p <
0.001; Figure 4, Table 2). Notably, the effect of the UPF label on this
outcome was larger for the product not high in any nutrients than
for the product high in one nutrient (ADE comparison = 0.10, p =
0.02) and for the product high in two nutrients (ADE comparison =
0.12, p = 0.002), but did not differ between the product high in one
nutrient and the product high in two nutrients (ADE comparison p
> 0.05; Wald test p = 0.005; Table 3)
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TABLE 2 Average differential effects of the UPF labeling condition (compared to control) on
participants’ UPF identification, product purchase intentions, and perceived product
healthfulness, by product.

Product ADE SE 95% ClI p-value
UPF Identification” (n = 3,518)

Product 1 (not high in 0.12* 0.01 0.10,0.14 <0.001
nutrients)

Product 2 (high in one 0.04* 0.01 0.03, 0.06 <0.001
nutrient)

Product 3 (high in two 0.01 0.01 —0.003, 0.03 0.10
nutrients)

Purchase intentions! (n = 3,519)

Product 1 (not high in —0.32* 0.04 —0.41, <0.001
nutrients) —0.23

Product 2 (high in one —0.23* 0.04 —0.31, <0.001
nutrient) —0.14

Product 3 (high in two —0.20* 0.04 —0.29, <0.001
nutrients) —0.11

Perceived healthfulness’ (n = 3,519)

Product 1 (not high in —0.33* 0.03 —0.39, <0.001
nutrients) —0.28

Product 2 (high in one —0.17* 0.03 —0.23, <0.001
nutrient) —0.11

Product 3 (high in two —0.11* 0.03 —0.16, <0.001
nutrients) —0.05

“ADEs represent differences between labeling conditions in participants’ predicted probability
of identifying the product as ultraprocessed.

TADEs represent differences between labeling conditions in participants’ predicted mean
score on a 1-5 scale.

*Statistically significant at the 95% confidence level.

Perceived product healthfulness

Compared to participants in the control condition, those in the
UPF label condition perceived all three products as less healthful
(ADE = —0.33 for the product not high in nutrients of concern,
ADE = —0.17 for the product high in one nutrient, and ADE =
—0.11 for the product high in two nutrients, all p < 0.001; Figure 5,
Table 2). The effect of the UPF label differed across products (Wald
test p < 0.0001; ADE for product high in one nutrient vs. ADE
for product not high in any nutrients = 0.16, p < 0.001; ADE
for product high in two nutrients vs. ADE for product not high
in any nutrients = 0.23, p < 0.001; ADE for product high in two
nutrients vs. ADE for product high in one nutrient = 0.06, p =
0.004; Table 3).

Exploratory moderation analyses

Gender did not moderate the effects of the UPF label on
UPF identification or product purchase intentions (all p > 0.05
for the interaction terms). Education level also did not moderate
the effects of the UPF label on product purchase intentions or
on UPF identification for the product not high in any nutrients
of concern and for the product high in one nutrient (both p >
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TABLE 3 Comparisons between average differential effects of the UPF labeling condition (compared to control) for each product on participants’ UPF identification, product purchase intentions,

and perceived product healthfulness.

Product

ADE contrast

95% ClI

p-value

UPF identification

Product 2 (high in one nutrient) vs. Product 1 (not high in nutrients) —0.07* 0.01 —0.09, —0.06 <0.001
Product 3 (high in two nutrients) vs. Product 1 (not high in nutrients) —0.10* 0.01 —0.12, —0.09 <0.001
Product 3 (high in two nutrients) vs. Product 2 (high in one nutrient) —0.03* 0.01 —0.05, —0.01 <0.001
Purchase intentions

Product 2 (high in one nutrient) vs. Product 1 (not high in nutrients) 0.10* 0.04 0.02,0.17 0.02
Product 3 (high in two nutrients) vs. Product 1 (not high in nutrients) 0.12* 0.04 0.04, 0.20 0.002
Product 3 (high in two nutrients) vs. Product 2 (high in one nutrient) 0.03 0.04 —0.05,0.10 0.51
Perceived healthfulness

Product 2 (high in one nutrient) vs. Product 1 (not high in nutrients) 0.16* 0.02 0.12,0.21 <0.001
Product 3 (high in two nutrients) vs. Product 1 (not high in nutrients) 0.23* 0.02 0.18,0.27 <0.001
Product 3 (high in two nutrients) vs. Product 2 (high in one nutrient) 0.06* 0.02 0.02,0.11 0.004

ADE, average differential effect.
*Statistically significant at the 95% confidence level.

3.04 p 2.
3 0 271 2.94 27 281 Control
e 2.61 = UPF label
2
1
Product 1 Product 2 Product 3
{not high in (high in one (high in two

nutrients of concern) nutrient of concern) nutrients of concern)

FIGURE 4
Mean predicted product purchase intentions (1-5 scale) by labeling
condition (n = 3,519)

0.05 for the interaction terms). However, for the product high
in two nutrients, education level did moderate the effect of the
UPF label on UPF identification, such that, compared to control,
UPF labels led to higher identification of the product as UPF
among consumers with higher education, but among those a high
school education or less there was no effect (interaction p = 0.04;
Supplementary Tables 1, 2).

Discussion

In this online randomized controlled trial with Chilean parents,
the addition of a UPF label to Chile’s existing nutrient labels
improved participants’ ability to identify products as UPFs when
the product carried zero or one nutrient label, but not when the
product carried two nutrient labels. It also led to reductions in
purchase intentions and perceived healthfulness for all products,
but effect sizes decreased as the number of nutrient labels on
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products increased. These findings suggest that, in the context of
existing FOPL systems, UPF labels could have the largest impact
on parents’ perceptions and behavior when applied to UPFs that
carry no or few nutrient labels. Considering that more than
40% of UPFs in Chile do not carry any nutrient labels, impacts
could be substantial in this context (Rebolledo, unpublished data).
Additionally, UPF labels could be the only front-of-package label
applied to many products reformulated by manufacturers to avoid
nutrient warning labels, thereby helping shape perceptions of
products that remain harmful to health despite reformulation.

The observed attenuation of the UPF label’s effects as the
number of nutrient labels increased may reflect a ceiling effect in
which, because products with multiple nutrient labels are already
perceived as highly unhealthful, the opportunity for an additional
UPF label to further influence healthfulness perceptions and
purchase intentions is limited. However, interestingly, we observed
the same pattern even on participants’ ability to identify products
as UPFs, which is conceptually related only to the information
presented by the UPF label and we might thus have expected to
be independent from nutrient labels. This finding suggests that
participants may have been influenced less by the conceptually
distinct information presented by the UPF label and more by the
simple presence of an additional label. This interpretation aligns
with previous qualitative research with mothers of young children
in Chile, where many reported simply counting the number of
FOPLs on products to compare their level of unhealthfulness (37).
Thus, as long as UPFs are associated with unhealthfulness — which
previous evidence from several other countries suggests is common
(28, 38-45) — the overall number of labels on a product may still
serve as the dominant heuristic cue at play.

Compared to a study previously conducted in Brazil, the UPF
label in this study similarly improved participants’ ability to identify
products as UPFs (28). However, differently from that study,
the UPF label in this study did influence product healthfulness
perceptions and purchase intentions in the presence of nutrient
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Mean predicted perceived product healthfulness (1-5 scale) by labeling condition (n = 3,519)

labels (despite effect attenuation). These discrepancies may be
simply due to differences between the two studies’ countries,
samples, or products used. However, it may also be that the
rectangular UPF label used in the Brazil study (to match that
country’s FOPL system’s visual identity) may not have drawn
enough attention or signaled clearly enough that products’ UPF
status represents a distinct indicator of unhealthfulness. Future
studies should thus examine how different UPF label designs might
impact the effectiveness of UPF labels, especially considering that
the different types of nutrient labels with which UPF labels may be
paired might require UPF label designs different from the one used
in this study (26).

Participants’ education level moderated the effect of the UPF
label on identification of the product as UPF for the product high
in two nutrients (but not for other products with fewer nutrient
labels), such that there was a positive effect among participants
with higher education but no effect among those with a high school
education or less. This finding raises the possibility that the effects
of the UPF label for products with zero or few nutrient labels might
be similar across parents with different education levels, which
would be encouraging since our main analyses suggest that these
are the scenarios in which UPF labels may have the largest effects.
Simultaneously, this possibility would suggest that, for products
with multiple nutrient labels, the UPF label may only have an
effect among parents with higher education levels, perhaps due
to these individuals engaging more with the distinct content of
the UPF label or to being less sensitive to possible ceiling effects.
However, considering that our exploratory moderation analyses
involved multiple interaction tests and only one reached statistical
significance, further investigation would be important to confirm
these findings.

Considering that the effect of the UPF label in this study
was found to be largest when this was the only label present
on products, an important question for future studies is how
consumers might interpret stand-alone UPF labels relative to
stand-alone nutrient labels. A qualitative study in Chile previously
revealed that one of the ways that mothers responded to FOPLs
was by developing a preference for “natural” foods, despite this not
being the focus of the country’s current FOPL system (46). This
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raises the question of whether consumers might, for example, prefer
a product high in “natural” sugars that is not ultraprocessed over
a product with NNS (and thus ultraprocessed), which would not
lead to a nutritionally positive shift. More broadly, anticipating and
examining possible unintended effects of signaling UPF status will
be important as countries consider this modification to an already
well-established and well-evaluated labeling approach based on
nutrient content.

This study’s strengths include the use of an experimental
design allowing for causal inference, of policy-relevant FOPLs, and
of a diverse sample with large representation of low-education
parents. However, this study also has limitations. As an online
study, we cannot determine whether results would generalize to
real-world conditions, a question that should be examined in
future studies. Due to survey space constraints, we used only
one type of product, and thus cannot determine how results
would generalize to a wider range of products — a question
that should also be examined in future studies. Additionally,
we used a convenience sample including only Chilean parents,
and thus cannot determine how findings would generalize to
the Chilean population or to people who do not have children.
However, previous evidence suggests that online convenience
samples tend to produce experimental results similar in direction
to nationally representative samples (47, 48). Moreover, differences
in the magnitude of the effect of the UPF label between products
may be attributed to any of the elements that differed between
products, which included not only the number and type of
nutrient warnings, but also minor package design elements
(i.e., color, product name, and imagery). However, as previously
detailed, these design elements were intentionally selected so
that their influence was likely very low, making differences in
the outcomes more likely to be attributed to differences in
the nutrient warnings present on products. Lasty, informing
participants about the meaning of the term “ultraprocessed” prior
to experiment may have influenced the magnitude of the effects
observed; however, our goal was to emulate a scenario where
the government rolls out an education campaign alongside new
UPF labels, which previous evidence suggests could improve policy
effectiveness (49).
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Conclusions

This study provides new evidence that, overall, the addition of
UPF labels to existing FOPL systems could help consumers identify
products as ultraprocessed more easily, as well as lower UPFs’
perceived healthfulness and purchase intentions. More specifically,
findings suggest that UPF labels could have the largest effects when
applied to UPFs that carry no or few nutrient labels, and more
modest effects when applied to UPFs that carry a large number of
nutrient labels.
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