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Abstract

As consumers continue to struggle with issues related to unhealthy consumption, the goal of front-of-package (FOP) nutrition
labels is to provide nutrition information in more understandable formats. The marketplace is filled with different FOP labels, but
their true effects remain unclear, as does which label works best to change perceptions and behaviors. We address these issues
through an interdisciplinary meta-analysis, generalizing the findings of 114 articles on the impact of FOP labels on outcomes
such as consumers’ ability to identify healthier options, product perceptions, purchase behavior, and consumption. The results
show that, although FOP labels help consumers to identify healthier products, their ability to nudge consumers toward healthier
choices is more limited. Importantly, FOP labels may lead to halo effects, positively influencing not only virtue but also vice
products, e.g., interpretive nutrient-specific labels improve health perceptions of both vice and virtue products, yet they influence

only the purchase intention of virtues.
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With many consumers struggling with health problems related to
food consumption, including obesity, diabetes, and heart and
coronary problems (World Health Organization 2018), tackling
nutrition- and diet-related health issues has become a major con-
cern for both food marketers and policymakers around the world.
One commonly suggested approach to nudging consumers to-
ward healthier food consumption is providing clearer informa-
tion about the nutritional content of food products. For example,
the Nutrition Labeling and Education Act of 1990 provided the
U.S. Food and Drug Administration (FDA) with the authority to
require U.S. food manufacturers to convey nutrition information
on food packaging via a so-called Nutrition Facts Panel (NFP)
(Institute of Medicine 2010). The aim was to improve
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consumers’ ability to access and process all the nutrition infor-
mation they needed to make health-conscious food choices
(Balasubramanian and Cole 2002). However, at the point of sale,
consumers face time pressure and struggle to understand the
information presented on the NFP (Block and Peracchio 2006;
Graham et al. 2012), thus fueling the search for simpler, more
attention-grabbing forms of communicating the nutritional con-
tent and relative healthfulness of food products (World Health
Organization 2018). As a result, a variety of front-of-package
(FOP) nutrition labels have emerged and been implemented
globally. Many large food manufacturers, including Nestlé and
PepsiCo, are looking to help consumers make “balanced and
mindful choices” with FOP labels, but they are struggling to find
the best label type (Michail 2017, 2018). In fact, these companies
are calling for one internationally agreed-upon format (Askew
2018). This exemplifies the lack of consensus on the format and
effectiveness of different FOP labels but strong motivation
among the industry for finding a good solution, calling for a
systematic review of what works and what doesn’t.

FOP nutrition labels include symbols and rating systems that
summarize “key nutritional aspects and characteristics of food
products” (Institute of Medicine 2010, p. 1) in simplified formats.
In this way, FOP labels complement the traditional NFP (Kees
et al. 2014). According to the FDA (2010), FOP labels aim to
“increase the proportion of consumers who readily notice, under-
stand, and use the available information to make more nutritious
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choices for themselves and their families, and thereby prevent or
reduce obesity and other diet-related chronic disease.” The for-
mats range from reductive labels, which simply summarize the
complex information from the NFP and present it on the package’s
front (e.g., “Facts Up Front”), to interpretative labels, which can
be further divided into two categories: (1) nutrient-specific indica-
tors evaluating the level of individual nutrients (e.g., Multiple
Traffic Light systems or nutrient content claims such as “low in
salt”) (Ducrot et al. 2015; Hodgkins et al. 2012) and (2) summary
indicators of the overall healthfulness of the product (e.g., Health
Star Ratings) (Savoie et al. 2013; Emrich et al. 2014).

The increased uptake of FOP labeling is concomitant with the
increasing amount of research being conducted across different
fields with regard to a range of different consumer-relevant out-
comes, including the attention consumers pay to the Nutrition
Facts Panel, healthfulness and tastiness perceptions, product atti-
tude, identification of healthier options, making healthy choices,
purchase intentions of FOP labeled products, and, finally, actual
consumption (in the upcoming sections, we use the term
“effectiveness” to describe this set of outcome variables). Yet
many knowledge gaps remain. First, debate is ongoing about
the overall effectiveness of this labeling in helping consumers
make healthier choices. For example, FOP labels can sometimes
mislead consumers and induce an inaccurate assessment of the
product’s healthfulness, which could result in higher consump-
tion of unhealthy food (Orquin and Scholderer 2015; Roberto
et al. 2012). While important meta-analyses summarize the im-
pact of various nudges (Cadario and Chandon 2018) and menu
labeling (Sinclair et al. 2014) on consumers’ food choices, a
systematic research review able to reconcile contrasting findings
in the context of FOP labels is lacking.

Second, given the considerable variation in FOP labeling
systems, the question arises whether there are any generalizable
differences in the effectiveness of these systems. While some
findings suggest that interpretive nutrient-specific labels, such as
the Multiple Traffic Light, work best (Hawley et al. 2013), other
findings show that the effectiveness of different label types is
context dependent (Newman et al. 2016). Thus, it is important to
know not only how FOP labels influence purchase decisions
and whether they have possible negative consequences or health
halo effects, but also how these effects differ between different
types of labels. Health halos refer to consumers’ use of limited,
specific information about, for example, individual nutrients to
infer a general perception about the product’s overall healthful-
ness. Such inferences occur when incomplete information is
presented or available to consumers (Burton et al. 2014;
Andrews et al. 1998). As most research has examined only a
limited number of FOP labels or a type of effect at a time,
consensus on the “best” FOP label is yet to be reached
(Gearhardt et al. 2012; Hieke and Taylor 2012; Hodgkins et al.
2012). Therefore, a generalizable research effort is required to
understand which FOP labeling type is most beneficial to con-
sumers in terms of providing information, influencing

perceptions, and driving healthier choices (Hawley et al. 2013;
Kanter et al. 2018). Such an effort is even more important be-
cause previous research has found that FOP labeling decreases
the attention consumers pay to the NFP (Bix et al. 2015), sug-
gesting that consumers strongly rely on the information
appearing on the front of the package. To find more effective
ways of using FOP labeling to promote healthier consumption,
it is critical to answer the questions of how consumers are influ-
enced by FOP nutrition labels, and by which FOP labels con-
sumers are most influenced, without being misled.

Finally, it is important to emphasize that while various FOP
labeling systems have been developed through government
policies, the implementation of most remains at the discretion
of manufacturers and marketers (Kanter et al. 2018). This
includes, for example, the Facts Up Front program in the
United States and logos to identify healthier options in
Scandinavia, Poland, Singapore, the Netherlands, and
Thailand. Although some countries have recently implement-
ed types of mandatory labels (e.g., Chile, Mexico), most man-
ufacturers still have the ability to decide whether to implement
FOP labels and, if so, which ones. Not only policymakers but
also food marketers would thus benefit from a more thorough
understanding of the various effects of different FOP labels.

The current study aims to address these gaps by means of a
meta-analytic review of all articles examining the effects of
health- or nutrition-related FOP labels at the consumer level.
To assess the impact of these labels, we harvested 1594 effects
from 114 studies between 1996 and 2018, across different
fields (marketing and consumer studies, nutrition science,
public health, sensory science, medicine, and others).
Drawing from extant literature (Cadario and Chandon 2018;
Ducrot et al. 2015; Hodgkins et al. 2012; Kanter et al. 2018;
Newman et al. 2018), we classify FOP labels into reductive
and interpretative and further distinguish between interpreta-
tive nutrient-specific labels and summary indicator labels.
This typology allows us to identify the key aspects influencing
the effectiveness of FOP labeling and the type of information
most beneficial for consumers.

To the best of our knowledge, this study is the first to take
into account the various types of labels and assess different FOP
effects, including leading consumers’ attention away from the
NFP; affect the labeled products’ healthfulness perception, tast-
iness evaluation, and product attitude; and improve consumers’
ability to identify healthier options and increase purchase inten-
tion, choice, and, ultimately, consumption of healthier products.
All of these effects are relevant to both public policymakers and
marketers. We found only two studies on the effects of FOP
labels that take a quantitative, meta-analytical approach.
However, these meta-analyses are more limited in terms of
the FOP labels examined (only health claims in Kaur et al.
2017) or outcomes (healthy choice and consumption in
Cecchini and Warin 2016). Our work differs from these in four
important ways (see Web Appendix 1). First, we investigate a
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wider range of FOP labeling systems, categorizing a variety of
labels into a typology of reductive nutrient-specific, interpretive
nutrient-specific, and interpretive summary indicator labels.
Second, we consider more outcomes, without restricting the
analysis to healthy choice or consumption. For example, the
potential influence of FOP labels on tastiness perceptions can
have important consequences on product choice, as taste re-
mains a key driver of food choices (e.g., Lassen et al. 2016).
Third, we distinguish between different types of foods (healthy
or “virtue” foods vs. unhealthy or “vice” foods). This is impor-
tant because some labels (e.g., health logos such as the “Smarter
Choice” label) have been criticized for possibly promoting the
consumption of unhealthy products. Third, we control for mul-
tiple other factors that may explain the discrepancy of the re-
sults in extant literature by considering other product character-
istics (e.g., known brand vs. fictitious brand), consumer char-
acteristics (e.g., percentage of female respondents, North
American sample), and study characteristics (e.g., within-
subject design, year of publication, field).

The results offer insights to public policymakers trying to
understand the impact of the implementation of FOP labeling
or struggling to decide which specific label type to promote.
Marketers can also use the results to forecast consumers’ re-
actions to the addition of FOP labeling, whether it be volun-
tary or mandatory labels, and to make the best possible deci-
sions for both the consumers and the company. Theoretically,
we offer a basis for further research on FOP nutrition and
health labels by bringing together a broad range of research
from multiple disciplines to help understand what is known
about the impact of these labels on consumers’ perceptions,
choices, and behavior.

We begin by briefly discussing the various FOP label types
and reflecting on their effects on relevant metrics. Then, we
describe the data collection and analytical procedures and
present the results from our meta-analyses. We conclude by
discussing the implications for both public policymakers and
marketers and identifying paths for future research.

A typology of FOP nutrition labels

FOP labels provide consumers with truncated nutrition infor-
mation and serve to complement the more complex NFP typ-
ically found on the back or side of the packaging (Becker et al.
2015; Newman et al. 2018). A wide variety of such labels are
available in the marketplace and examined in academic
research. A report by the Institute of Medicine (2010)
reviewed a selection of 20 different systems, covering only
the most represented alternatives. These labels are common:
a study of labeling practices in Europe found that nearly 50%
of all food products carried FOP labels, ranging from 24% in
Turkey to more than 80% in the United Kingdom
(Storcksdieck genannt Bonsmann et al. 2010).
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Prior research shows that FOP labels vary in content and
structure (Kanter et al. 2018; Newman et al. 2018; Talati et al.
2017), which is likely to lead to differences in their effective-
ness in helping consumers determine a product’s healthfulness.
More specifically, FOP labels can be broadly classified as either
(1) reductive labels (e.g., Facts Up Front, Guideline Daily
Amounts), which reduce the amount of nutrition information
provided in the NFP without offering any interpretation of this
information, or (2) interpretive labels (e.g., traffic-light sym-
bols, warning labels, star-based systems, health logos), which
provide greater evaluation of information contained in the NFP
(Newman et al. 2018; Talati et al. 2017). Interpretive labels can
be further categorized into two types depending on the degree
of information aggregation (Talati et al. 2017). The first type,
interpretive nutrient-specific labels, adds an evaluative compo-
nent, an interpretation of the healthfulness of one or more indi-
vidual nutrient. For example, the Multiple Traffic Light system
uses colors to emphasize whether the level of a particular nu-
trient is low, medium, or high. The second type, interpretative
summary indicator labels, is more aggregated, in that they pro-
vide a summary of the overall nutritional profile of a product,
such as in the Choices Program health logo and Health Star
Rating system.

Figure 1 depicts our typology of FOP labels; this typology
builds on previous categorizations (Kanter et al. 2018;
Newman et al. 2018; Talati et al. 2017) and typologies (e.g.,
consumer-based typology; Hodgkins et al. 2012) in the litera-
ture. To include the full range of FOP nutrition labels in the
typology, we expanded on these previous typologies by in-
cluding labels missing from the categorizations, such as warn-
ing labels, nutrient content claims, and health claims. To fur-
ther explain our typology, we briefly discuss the three catego-
ries of reductive nutrient-specific labels, interpretive nutrient-
specific labels, and interpretive summary indicator labels.

Reductive nutrient-specific labels provide nutrient-level in-
formation with little interpretation (Newman et al. 2014, 2018).
Examples include calorie labels, Facts Up Front, and Guideline
Daily Amounts. These labels offer objective information about
the nutritional content of a product, in a manner that is less
complex and more condensed than the NFP, and present this
in a more accessible location (front rather than back of pack).
Despite these advantages, reductive labels are still regarded as
time-consuming and difficult to interpret for consumers
(Hawley et al. 2013; Hersey et al. 2013; Talati et al. 2017).

Interpretive nutrient-specific labels not only present infor-
mation about specific nutrients but also add a layer of inter-
pretation, evaluating whether a product scores “good” or
“bad” on this aspect (e.g., Andrews et al. 2011). Examples
include traffic-light labels, warning labels, nutrient content
claims, and health claims. This interpretative representation
(e.g., giving red, yellow, and green colors to different levels
of nutrients) facilitates consumer understanding of the mes-
sage (Roberto et al. 2012) but still requires consumers to
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Fig.1 Typology of health- and nutrition-related front-of-package labels. Note. The pictured labels are examples and not an exhaustive list

of included formats

integrate multiple points of information to determine the prod-
uct’s overall healthfulness (Talati et al. 2016). Nutrient content
claims highlight the positive level of a specific nutrient on a
product (Dixon et al. 2014), while health claims link the nu-
trient to a specific health or risk reduction benefit
(Aschemann-Witzel and Hamm 2010; Kozup et al. 2003).
These claims may help consumers process and interpret infor-
mation about individual nutrients. However, consumers may
overgeneralize these claims to be indicative of the overall
healthfulness of the product and may expect, for example, a
low-fat product to contain more beneficial levels of other nu-
trients as well (Andrews et al. 2000).

Interpretative summary indicator labels provide an inter-
pretive aggregation of nutrition information summarizing the
overall nutritional value of a food. These labels include graded
summary systems, such as the Health Star Rating, NutriScore,
and health logos (e.g., international Choices Program). These
labels offer nutrition information at a glance, by summarizing
and interpreting the overall healthfulness of a product into one
indicator (Hamlin and McNeill 2016; Hersey et al. 2013;
Talati et al. 2016). This is especially helpful for consumers
who want to compare different alternatives at the point of
purchase to choose the healthiest product (Liem et al. 2012;
Newman et al. 2018).

Despite offering consumers a quick identifier for healthier
food options, some of these labels are subject to strong criti-
cism. In particular, these labels are criticized for
oversimplifying nutritional information by trying to put infor-
mation about multiple dimensions of nutritional quality into
one unidimensional indicator, thus possibly misleading con-
sumers. On the other hand, some research suggests that inter-
pretive labels are more effective than reductive labels in mov-
ing consumers toward healthier choices (Volkova and Ni
Mhurchu 2015). Grunert and Wills’s (2007) review suggests
that, in general, consumers prefer the ease of summary labels
but support formats that still provide them with enough details
on the nutritional content of the product (e.g., nutrition-
specific labels). Some research suggests that consumers iden-
tify healthier options more easily using nutrient-specific rather

than summary indicator labels (Hersey et al. 2013), while
other studies have found that consumers are better at under-
standing and using summary indicator labels (Bialkova and
van Trijp 2010; Ducrot et al. 2015; Talati et al. 2017). In
summary, although FOP labels have the overarching goal of
helping consumers evaluate and choose healthier products
(FDA 2010; Newman et al. 2018; Talati et al. 2017), labeling
systems approach this goal in different ways, possibly leading
to different outcomes.

Effectiveness of FOP labels

As discussed, existing research has studied a broad range of
outcomes related to FOP labeling, including the attention con-
sumers pay to the Nutrition Facts Panel, healthfulness and
tastiness perceptions, product attitude, identification of health-
ier options, making healthy choices, purchase intentions of
FOP labeled products, and, finally, actual consumption.
Below, we shortly discuss this research and the unanswered
questions we aim to address with this meta-analysis.

Attention to NFP and product perceptions

FOP labels are meant to complement the more complex, com-
plete nutritional information presented on the NFP, though not
at the same level of detail. As such, researchers have examined
the possible impact of the presence of FOP labels on how
much attention consumers pay to the NFP (e.g., Becker
et al. 2015; Bix et al. 2015). As purchase decisions in the
supermarket are typically made quickly, consumers will not
have the time to study the two sources of nutrition information
and, as a result, often ignore the lengthier NFP when a FOP
label is present (Watson et al. 2014). Thus, we will study
whether consumers will rely consumers will rely more on
the information available on the front of the package, paying
less attention to the NFP, when making purchase decisions
and whether this effect differs between label types.
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One aspect of FOP labels especially important to marketers
is their impact on product perceptions. Do these labels indeed
lead consumers to perceive a product as healthier, and if so,
how do they affect the perceived tastiness? Though significant
efforts have been made to understand these effects, the an-
swers remain unclear especially in terms of the label types that
have the largest impact. FOP labels are explicit cues about the
product’s healthfulness. Summary indicator labels make it eas-
ier for a consumer to evaluate the product’s healthfulness and
should therefore positively influence healthfulness percep-
tions. Conversely, reductive labels provide specific informa-
tion about the nutritional content of the product without any
interpretation of its healthfulness. However, consumers often
assume that information about specific nutrients is related to
other attributes; this “health-halo” effect may result in a more
favorable overall attitude toward the product (Burke et al.
1997; Kozup et al. 2003; Burton et al. 2014). Moreover, con-
sumers often rely on an implicit “unhealthy = tasty” intuition
(Mai and Hoffmann 2015; Raghunathan et al. 2006) when
evaluating food products, suggesting that the perceptions of
a product’s healthfulness and tastiness are negatively correlat-
ed in consumers’ minds. Thus, does the addition of FOP la-
beling also influence consumers’ expectations of a product’s
tastiness (cf., Bialkova et al. 2016)? Research on the impact of
FOP labeling on the perceptions of these different attributes
has found contradicting results and, therefore, we aim to an-
swer how FOP labeling influences the perceptions of a prod-
uct’s healthfulness and tastiness and general product attitude,
as well as to identify moderators that cab help explain the
differing results of previous work.

Identifying, choosing, and consuming healthier
options

By providing simpler information in a more salient format,
FOP labels aim to help consumers identify the options that
are better for their health and to avoid the alternatives that
may cause problems when consumed in excess (Institute of
Medicine 2010). Existing research shows that, in general,
FOP labels are indeed able to help consumers with this iden-
tification, but whether certain labels are more helpful than
others remains unclear as individual studies have only com-
pared a limited number of labels at once. Overall, reductive
labels still require consumers to understand the meaning of the
different nutrients to identify healthier options. Therefore, we
expect that interpretive labels, which offer an evaluation with
regard to the level of healthfulness of the product, are more
effective in helping consumers differentiate between more and
less healthy alternatives (Cecchini and Warin 2016; Newman
et al. 2018).

It is important to recognize, however, that being informed
and aware of healthfulness does not always lead to better
choices by consumers. The “unhealthy = tasty” intuition
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may lead consumers to avoid the healthy option and choose
the unhealthy tasty option instead (Raghunathan et al. 2006).
So far, there is no specific understanding of whether, and to
which extent, the ability to identify healthier options translates
to behaviors. Moreover, even if labels successfully nudge con-
sumers toward healthier choices, a key driver of the increasing
obesity rates around the world is the overconsumption of cal-
ories (World Health Organization 2015). Thus, a crucial factor
when evaluating FOP labels is their impact not only on choice
but also on actual consumption. Choosing healthier products
is counterproductive if this gives consumers a way to justify
larger portions and increased consumption (Suher et al. 2016).
A recent meta-analysis on health claims (one specific type of
FOP label) indicates that such claims lead consumers to make
more healthy choices without reducing the number of calories
consumed (Cecchini and Warin 2016). We further examine
whether and how this finding generalizes across the full range
of FOP labels.

Moderators of the effectiveness of FOP labels
Vice versus virtue categories

As mentioned previously, research has criticized some
FOP labels for potentially misleading consumers, due
to the unclear criteria behind the labeling (van Herpen
and van Trijp 2011). A key example is health logos,
which are used to mark options that either are good
for health in general or are healthier than the average
within a category. The latter case may result in a situ-
ation in which FOP labels are promoting products that
are, in absolute terms, still unhealthy (e.g., candy with
20% less sugar than the average candy). Therefore, dif-
ferentiating between the effects of the labels in more
(virtue) or less (vice) healthy categories is crucial.
Following Huyghe et al. (2017, p. 66), we define a
virtue as “something that is not very tempting now
but may be more beneficial in the long-run ...
thing that you feel less guilty choosing,” while a vice is
“something tempting that has few long-term benefits.
Something that you want but at the same time feel
guilty choosing.”

For FOP labels to meet their goal of helping consumers
distinguish between products differing in healthfulness, they
should have different effects for virtue and vice products, ide-
ally leading to more positive healthfulness evaluations and
purchase intentions for virtue products and the opposite for
less healthy alternatives (Newman et al. 2018; Talati et al.
2016). By contrast, positive effects in vice categories may be
indicative of potential misleading and halo effects (Orquin and
Scholderer 2015).

some-
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Brand familiarity

Evidence suggests that brand familiarity has an impact
on the effectiveness of FOP labeling. Although research
in this setting has mostly focused on health claims,
findings indicate a limited impact on consumers who
are familiar with the product (Aschemann-Witzel et al.
2013b; Moon et al. 2011). This suggests that FOP la-
bels do not change perceptions of consumers who are
already familiar with the product but are helpful for
consumers wanting to understand and evaluate a new
product. Therefore, we include a variable in our analy-
sis, comparing the effects between studies using known
brands as stimuli and those relying on fictitious or un-
branded stimuli.

Gender

In general, women are more health conscious than men
(Lassen et al. 2016), a trait that research has also linked to
the greater use of nutritional information (Hieke and Taylor
2012; Williams and Mummery 2013). Women also tend to
make healthier decisions than men when provided with nutri-
tional labels (Heiman and Lowengart 2014; Hieke and
Newman 2015). Indeed, more health-conscious consumers
tend to rely more on detailed information, such as the NFP,
than simplified information, such as health claims (Cavaliere
et al. 2016; Naylor et al. 2009). As research on FOP labeling
largely does not differentiate between people’s health con-
sciousness or uses different ways to measure concepts such
as nutrition consciousness, health consciousness, or nutrition
knowledge, it is difficult to include the moderating effect of
these factors in a meta-analytic setting. However, as gender
has often been linked to health consciousness and the propor-
tion of female participants in research is a measure typically
reported, we conduct a moderation analysis with gender.

Methodology
Identification of the primary studies

To identify empirical studies on the effects of FOP labels, we
undertook a thorough literature search using several criteria.
First, we considered all studies on the effects of FOP labeling
on consumers for the meta-analysis. Given our specific focus,
we excluded studies on allergy labeling (e.g., “dairy free”) and
production claims (e.g., “organic”). Second, we included only
quantitative studies comparing the label with a clear control
condition. Third, the dependent variables investigated had to
be related to attention to NFP, healthfulness perception, tasti-
ness, attitude toward the product, identification of the healthy
option, healthy choice, purchase intention, and consumption.

To identify and include unpublished studies, we invited re-
searchers to share their unpublished work on the topic in a post
on the ELMAR platform. Fourth, we implemented a
snowballing procedure to identify additional articles from the
reference lists of the studies already selected. Furthermore, we
carried out additional manual searches for articles within all
marketing and nutrition science journals as well as several other
journals relevant to the topic (e.g., Appetite and Public Health
Nutrition). Finally, we included only studies in which we could
retrieve correlation coefficients directly or through calculations
(e.g., Hunter and Schmidt 2004).

The search, completed in October 2018, produced 114 ar-
ticles (see Appendix 1), including four unpublished papers,
for 130 independent studies in total, dating between 1996
and 2018. The details of article identification process are
available in Web Appendix 2.

The final set included articles from the fields of food and
sensory science (34.2%), marketing and consumer studies
(22.8%), nutrition science (18.4%), public health (10.5%),
medicine (7.0%), and individual publications in other fields,
such as economics. The article set reflects the increasing at-
tention paid to FOP nutrition labeling. The first article identi-
fied comes from 1996, though more than 75% of all articles in
this meta-analysis were published between 2012 and 2018
(Fig. 2 shows the number of articles by year).

Identification of effect sizes

Nearly all articles reported multiple effects (e.g., due to mul-
tiple effects/dependent variables included and multiple labels
and/or products tested), for 1594 effect sizes in total. On av-
erage, we gathered 14 effect sizes per article, with a minimum
of one and a maximum of 96 effects. When we focus on the
different effects/dependent variables of FOP labels, this aver-
age varies between 4.5 (for tastiness perceptions) and 15.3 (for
the identification of healthier options).

FOP labels The extant body of research has not focused equal-
ly on the different types of FOP labels: 80.7% of the articles
(N=92) included in our meta-analysis examined interpretive
nutrient-specific labels, whereas interpretive summary indica-
tor (36.0%, N=41) and reductive nutrient-specific (29.8%,
N =34) labels received less attention. A more detailed exam-
ination of the different labels reveals that research has paid
attention mostly to nutrient content claims (included in
30.7% of the articles), the Multiple Traffic Light label
(29.8%), and monochrome labels, such as the Guideline
Daily Amount label and Facts Up Front (29.8%). So far, re-
search has examined warning labels the least (13.2% of arti-
cles); however, given the mandatory implementation of warn-
ing labels in Chile and plans for them in other countries (e.g.,
Peru), understanding their impact is becoming increasingly
important. Nearly all research on warning labels was
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Fig. 2 Number of articles
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published in 2018 or is still forthcoming (12 of the 15 articles),
indicating that academics have realized the importance of
these labels.

FOP effectiveness According to our dataset, research on FOP
labeling has focused mostly on the effects on healthfulness
perceptions (N =42, number of effect sizes [k] = 547), follow-
ed by studies on healthier choice (N =25, k =247), the ability
to identify healthier options within a set of products (N =15,
k=230), and purchase intentions (N =45, k =209). Other de-
pendent variables included in our analyses and considered
relevant for public policymakers and marketers have received
less attention, especially product and brand attitude (N =15,
k =112), actual consumption (N = 11, k = 69), and attention to
the NFP (N=7, k=55). Web Appendix 3 provides more de-
scriptive statistics on these dependent variables.

Primary data collection

To determine the moderating role of product category, we
coded all individual products used in the collected articles.
We categorized the products into broader categories (e.g.,
bread, yogurt, cookies) and asked 205 respondents (42% fe-
male, M, =34.86) on Amazon Mechanical Turk (using the
TurkPrime interface) to rate the categories in terms of per-
ceived vice or virtue. We provided the respondents with the
definition of vice and virtue products and asked them to rate
the category on a nine-point Likert-type scale, with the end-
points “vice” and “virtue” (adapted from Huyghe et al. 2017).
Each respondent evaluated product categories in a randomized
order, leading to a minimum of 52 ratings for each. In total, 78
different product categories were rated. We averaged the re-
sponses and used them as a dummy variable divided at the
center of the scale for the analysis of the mean effect sizes, to
separate the effects for the products considered more vice or
more virtue, and as a continuous predictor variable in the
hierarchical regression model. The full list of product catego-
ries, together with their average vice score, is available in Web
Appendix 4.

@ Springer

12 13 14 15 16 17 18
Year of publication

Analytical approach

As a measure of effect size, we collected or computed correla-
tion coefficients » from each article (Gardner and Altman 1986;
Geyskens et al. 2009; Hunter and Schmidt 2004). To normalize
the distribution of the effect sizes, we applied a Fisher’s Z,
transformation (Hedges and Olkin 1985). We coded the articles
for information on the type of FOP label investigated, its effect
on the dependent variable(s), and potential moderators (e.g.,
product type, research design). Following Geyskens et al.
(2009), we assessed the reliability of the coding process by
having a second independent coder categorize a subset of 111
randomly selected effect sizes, representing 12% of the articles.
Intercoder reliability for the two coders was 97.6%, with the few
disagreements resolved through discussion. We analyzed the
mean effect sizes using the Hedges—Olkin meta-analysis
(HOMA) approach, in which each Fisher’s Z, effect size is
weighted by the inverse of its variance (N-3), to account for
differences in the reliability of individual studies and to give
more weight to more precise effects (Lipsey and Wilson
2001). We opted for the random-effect HOMA (Raudenbush
and Bryk 2002), which produces more conservative estimates
than the fixed-effects model when effect size distributions are
heterogeneous (while estimates are similar to the fixed-effects
model if the distributions are homogeneous) (Lipsey and Wilson
2001). HOMA assumes that studies estimate different effect
sizes, which are corrected for sampling error, plus other sources
of variability that are assumed to be randomly distributed. We
obtained the results through Wilson’s STATA macro and back-
transformed them into correlations (Lipsey and Wilson 2001).
We quantified the moderating effects through a weighted hier-
archical linear model (HiLMA), accounting for statistical depen-
dencies in effect sizes from the same publication (Lipsey and
Wilson 2001). The hierarchical structure allows us to account for
within-study error correlation, as we have multiple effect sizes
originating from the same article. The HILMA also weights each
observation by the inverse of its variance (Hedges and Olkin
1985), which allows us to explain the variation in the
effectiveness of FOP labels as a function of the label type,
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product characteristics, consumer characteristics, and other
study artefacts. Label type is captured by the two dummy vari-
ables interpretive summary indicator and interpretive nutrient-
specific labels, with reductive nutrient-specific labels function-
ing as the reference category. Product characteristics are identi-
fied by the perceived virtue, as a mean-centered continuous
variable based on our survey, and known brand, a dummy var-
iable that takes the value of 1 when a known brand was used and
0 otherwise. To capture consumer characteristics, we use the
proportion of female participants, as a mean-centered continu-
ous variable, and a dummy variable for North American
participants (1 =North American, 0 = other). We account for
other research design factors with three variables: within-
subject design (dummy variable that takes the value of 1 for a
within-subject design and 0 otherwise), field of research (dum-
my variable based on the field of the journal, with 1 for market-
ing or consumer studies and 0 for other fields), and year of
publication (mean-centered continuous variable).

Results
HOMA: Overall effectiveness of FOP labels

Table 1 reports results of the random-effects HOMA, with the
Fisher’s z back-transformed weighted mean effect sizes (mean
ES) across the three types of FOP labels and dependent vari-
ables. The table also displays Cochran’s Q test to highlight the
large heterogeneity among the effect sizes (Lipsey and Wilson
2001). Figure 3 shows the mean effect size per individual
label, but they also further split these into the individual labels

within each broader type. The exact mean effect sizes of the
individual labels are available in Appendix 2. Overall, we find
that FOP labels indeed influence consumers’ perceptions and
intentions, though a great deal of variation exists among the
different label types and the dependent variables.

Attention to the NFP Both types of interpretive labels signif-
icantly decrease consumers’ attention to the NFP (7-
nutrient_specific = ~ - 104, p <.05; Fsummary_indicator = —.259,
p <.001), though only one study tests this effect for summary
indicators (for rating labels; Watson et al. 2014). This implies
that consumers may rely strongly on the information present-
ed on these FOP labels, though additional research is warrant-
ed. The studies also find negative and significant results, es-
pecially in combination with formats with limited information
presented, such as nutrient content claims (r=-.068,
p <.001), health claims (»=—.044, p <.001), and rating labels
(r=-.259, p<.001), but not for labels listing information for
multiple nutrients simultaneously and repeating the NFP (r-

monochrome = -025, 715; "Multiple Traffic Light = - 111, ns).

Product perceptions Interpretive nutrient-specific labels have
the strongest influence on consumers’ overall healthfulness
perceptions (=.051, p <.001). This effect holds across cate-
gory types, meaning that these labels also bring with them a
(worrisome) positive impact on the perceived healthfulness of
vice products (»=.030, p <.01), though virtue products seem
to benefit more (»=.078, p <.001). Among these labels, both
health claims (7y;ce = .087, p <.001; ryire =233, p<.01) and
nutrient content claims (7y;.. = .043, 153 Fyipe = -053, ns) show
a positive impact on perceived healthfulness regardless of the

Table 1 Overview of the effectiveness of front-of-package label types (HOMA results on Fisher’s z back-transformed correlations)
Reductive nutrient-specific labels Interpretive nutrient-specific labels
PER 1 CUP SERVING. ) — —
IO 5585 @ @
k  MeanES -95% +95% Q Failsafe k Mean ES -95% +95% Q Failsafe k Mean ES -95% +95% Q Failsafe
CI CI N CI CI N CI CI N

Attention to  Overall 15 .025 -201 249 664.82%** 39 -.104* -198 -.008  2138.77*%* 4017 1 -259%%= n/a n/a n/a 258
NFP
Healthfulness Overall 94 .010 -017  .038  1118.66%** 318  .051*%**  .030 .073  9561.33*** 15900 135 .031 -001  .063 3006.01%**

Vice 46 .047% .006 .088 563.24%** 2116 153 .030%* 008 .052  1501.49%** 4437 54  .069%* 018 119 1060.71*%** 3672

Virtue 43 -.017 -.053  .020 460.18%** 138 .078*** 039 117  7825.58*** 10626 70 .001 -.047 .048 1828.19%**
Tastiness Overall 8 -.046 -112°.020 13.56 88  -160*** -194 -125  1890.17*** 13992 29 -166** =270 -.059  402.25%** 4785

Vice 3 -119 -309  .080 11.99%* 18 -.017 -070  .036 144.84%** 7 016 -029  .062 1.69

Virtue 59  -246%**  -295 -196  1527.29%** 14455 19 -282%* -457 -.085 377.03*** 5339
Attitude Overall 13 -.023 -.066 .021 45.24%%% 94 -.071%%*% -097 -.045 2811.61*** 6580 5 .100 -118 310 36.49%**

Vice 9 .005 -061 071 41.56%** 40 -117%%%  -143 -.091 325.74%%*% 4640 4 133 -126 375 33.99%**

Virtue 4 -.056** -.090 -.021 2.64 220 14 -198*** -261 -.133 793.97*** 2758 1 -.040 n/a n/a n/a
Healthy Overall 62 .266%** 189 340 24910.66%** 16430 102 .177** 18 235 8959.36%** 17952 66 .374%*x 323 423 9015.04%** 24618
identification
Purchase Overall 27 .037 -.012  .085 95.97%** 144 .026* 002  .049  5487.97*** 3600 38 .027 -013  .066 271.38%%*
intention Vice 19 .061 -.004 126 69.227%*% 67 .002 -025 029  1047.81%** 8§ -.039 -.098 .021 20.08%*

Virtue 4 .033 -.059 124 8.36* 52 .087%* 022 152 2713.20%**% 4472 24 .072%* 019 125 208.88*** 1704
Healthy Overall 72 .093%** 072 114 343.08*** 6624 101 .079*%**  .064 .094 1139.07*** 7878 74  .023** .008 .039  796.04*** 1628
choice
Consumption Overall 6 -.008 -.087 .071 2.68 50 .036 -.022  .093 104.75%%* 13 .006 -.030 .041 6.79

Vice 2 -.068 -.190  .056 0.11 34 .007 -.067  .081 72.93%*% 7 013 -.032  .059 4.82

Virtue 12 105 -.031 238 29.01%** 6 -.007 -.064 051 1.68

*p<.05, ** p<.01, #%* p <.001. k = nr of effect sizes (the sum of vice and virtue £ may be lower than overall £, as the effects reported across the total
shopping basket are not categorized; Mean ES = Fisher’s z back-transformed estimated correlations obtained from the random-effect HOMA; —95% CI;
+95%CI = 95% confidence interval; Q = Cochran’s Q test of homogeneity; failsafe N = number of null effects needed to nullify the significant effects.
Pictured labels are examples and not an exhaustive list of included formats. ' For effects with only a single observation, the actual effect size is reported
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* The figure displays the overall mean effect size for the three label types (black dots): RNS = reductive nutrient-specific; INS = interpretive nutrient-specific; IS =
interpretive summary indicator. Furthermore, it displays (grey triangles) the effect of the individual labels within each broader type: monochrome for RNS; traffic light,
nutrient content claim (NCC), health claim (HC), and warning for INS; logo and rating for IS.

Fig. 3 Effectiveness by label type

category, though the latter effects do not reach significance.
Importantly, however, both warning labels (r=-.120,
p<.001) and Multiple Traffic Light labels (r=-.102,
p <.01) negatively influence healthfulness perceptions of vir-
tue products. Similarly, interpretive summary indicator labels
influence healthfulness perceptions of vices positively
(r=.069, p<.01) but have no impact on virtue products
(r=.001, ns).

The tastiness evaluations of labeled products are influenced
negatively by interpretive labels (Fpytrient-specitic = —-160,
P <.001; Foymmary indicator = —-166, p <.01), especially virtues
(rnutrient-specific =-.246, p< .001; Vsummary _indicator = —.282,
p <.01). For nutrient-specific labels, the effect is completely
driven by the impact of nutrition (r=-.286, p<.001) and
health claims (r=-.101, p<.01) in virtue categories.
Among interpretive summary indicators, health logos show
a similar effect (r=—-.317, p<.05). The effects on overall
attitude measures are varied but have been limitedly examined
for all but nutrient-specific label types. These results indicate
that the use of nutrition-specific interpretive labels may hurt
consumer attitudes toward both vice and virtue products (-
vice=—-117, p <.001; ryje =—-198, p<.001). This effect
seems to be especially true for warning labels, which hurt
consumer attitudes across category types (ryjce=—-133,
p<.001; ryjue=—-118, p<.001).

Identifying, choosing, and consuming healthier options

Considering the goal of FOP labels to help consumers
identify healthier options, the results of all three label

@ Springer

types show strong positive effects (p<.01), with the
interpretive summary indicator labels leading the way
(rredispecific =.266, Feval _specific = - 177, r-
eval_summary = -374). These effects do not directly trans-
late into consumers making healthier decisions.
Although all labels have a significant (p<.001) and
positive impact on consumers choosing healthier prod-
ucts (rredispecific = 093, Feval_specific = 079’ r-
eval summary = -023), these correlations are much smaller
than those found for identification of healthier products.
Among the individual labels, warning labels show the
strongest impact on consumers’ choice of healthier food
products (r=.140, p<.001).

Regarding purchase intention (toward labeled products),
we observe that, overall, only interpretive nutrient-specific
labels are able to increase it (»=.026, p <.05). Importantly,
both interpretive label types increase purchase intentions to-
ward virtues (Fputrient-specific =-087, p<.01; r-
summary_indicator = -072, p<.01) but do not influence vices.
Crucially, an examination of the individual labels reveals
some unwanted effects as well: health claims significantly
increase consumers’ intentions toward purchasing vice prod-
ucts carrying those claims (»=.139, p <.001), while warning
labels hurt purchase intentions regardless of the healthfulness
of the category (7yice = —.082, p<.001; 7yjrue =—.104,
p<.001). For actual consumption, we find that FOP labels
have little impact. The overall effects for the three label types
are all nonsignificant, and we observe only one significant
effect at the level of the individual labels, in which health
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claims decrease the consumption of vices (r=—.213, p <.05).
This finding, however, comes from just one study (Belei et al.
2012). Thus, further research on actual consumption effects is
required.

Overall, the HOMA results show that though most FOP
labels help consumers identify healthier options within prod-
uct sets, this does not directly translate into other measures of
effectiveness, which show smaller effects and greater variabil-
ity between different label types and product categories.
Moreover, while some FOP labels generated the desired ef-
fects, others, such as the interpretive nutrient-specific labels,
may be misleading. In addition, we verified how many studies
are necessary to nullify our significant results using the
failsafe N (Rosenthal 1979). The number of studies obtained
from these tests is 7446 on average, varying between 220
(where the current number of effect sizes is 4) and 24,618.
These results suggest that even if we did not identify all un-
published studies for inclusion in our data set, the significant
results in our analyses are unlikely to suffer from strong pub-
lication bias. However, caution is still warranted in the inter-
pretation of results based on fewer than five effect sizes, such
as the aforementioned effect on attitude and the negative effect
of interpretive summary indicator labels on attention to the
NFP, yielding a failsafe N of 258. All other significant results
lead to a failsafe N of a minimum of 1628, suggesting that at
least 1628 studies with null results would be required to nul-
lify the results of the HOMA. Finally, the many significant
Cochran’s Q tests for homogeneity indicate strong heteroge-
neity within the effect sizes, calling for additional moderator
analyses to control for the possible product, consumer, and
research design characteristics at play.

HIiLMA: The impact of study characteristics
and methodological choices on FOP

We assess the impact of various moderating factors that may
affect the effectiveness of FOP labels through a weighted
HiLMA (Bijmolt and Pieters 2001). The models are not af-
fected by severe multicollinearity, with the highest variance
inflation factor being lower than 5. Table 2 presents the results
of the analysis. Additional robustness checks are available in
Web Appendix 5. Overall, the results show that multiple con-
textual factors have a significant impact on the effects of FOP
labels on the different dependent variables.

We find that interpretive nutrient-specific labels on the
front of packages influence consumers’ attention to the NFP
more negatively than reductive labels (3=-.190, p <.001).
Furthermore, nutrient-specific labels with an interpretative el-
ement show a weaker impact on consumers’ healthfulness
perceptions than reductive ones (G=-.053, p<.01), when
controlling for other factors. However, as consumers are eval-
uating the products, interpretive summary indicators lead to
marginally more positive tastiness evaluations (3=.153, p

<.10) and overall attitudes toward the product (3=.101, p
<.01). By contrast, interpretive nutrient-specific labels have
a more negative effect on attitudes (5=-.035, p <.001).

Overall, all FOP label types are beneficial for consumers
trying to identify healthier options from product sets, with
interpretive nutrient-specific labels having the strongest im-
pact (3=.067, p <.05). This does not translate, however, into
more healthy choices being made, as the different label types
show similar effects for healthy choice (Beval specific = -003, 753
Beval_summary =-016, ns). Although the impact of FOP labels
on purchase intentions toward the labeled product is small,
reductive labels show a more positive effect than interpretive
nutrient-specific labels, but they do not differ from interpretive
summary indicator labels (Beval specific = —-075, p <.05;
Beval summary = —-025, ns). Finally, the label types do not differ
in their ability to influence actual consumption behavior
(Beval specific = -004, 15 Beval summary = -026, ns).

Product characteristics The perceived virtue of a product
category can influence the effectiveness of FOP labels.
More specifically, FOP labels on products scoring low on
“virtue” can lead consumers to perceive these (vices) as
healthier (5=-.043, p<.01). Furthermore, using FOP la-
bels may result in more negative product attitudes (5=
—.029, p <.001), tastiness perceptions (5=-.022, p<.01),
and purchase intentions (G=-.090, p<.10) for virtue
products. By contrast, the effectiveness of FOP labels
in terms of consumption (3=.003, ns) does not signifi-
cantly differ depending on the product category. Use of a
known brand as a stimulus also does not influence most
of the dependent measures, with the exception of health-
fulness perceptions, in that consumers are less influenced
by FOP labels when evaluating the healthfulness of
known rather than fictitious or unknown brands (8=
—.048, p<.001).

Consumer characteristics Regarding the consumer-related
moderating factors, a higher proportion of female participants
leads to more positive effects on attitude (5 =.739, p <.05) but
lower tastiness perceptions (3=—4.179, p <.001). Women al-
so reduce consumption more than men as a result of FOP
labels (6=—.072, p<.001).

North American participants tend to benefit less from FOP
labels than consumers in other parts of the world when iden-
tifying healthier options (3=—.010, p <.001) and are also less
influenced by the labels with regard to healthfulness percep-
tions (3=-—.072, p<.001). By contrast, FOP labels have a
more positive impact on actual food consumption among
North Americans (6=.162, p <.05).

Research design Not surprisingly, research designs influence

the strength of the results found. When consumers are evalu-
ating products both with and without FOP labels in a within-
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subject design, the impact of the label is stronger for purchase
intention (G =.182, p <.001) but weaker for healthfulness per-
ceptions (0=-.345, p<.001). The field in which the article is
published also seems to affect the strength of the effects, with
marketing and consumer studies showing more positive ef-
fects for product attitude (5=.495, p<.01) and actual con-
sumption (S =.121, p <.05).

We find that the effects for FOP labels have changed slight-
ly over time. More recent studies on healthier choice behavior
(6=-.016, p <.10), attitudes (3=.024, p <.01), and consump-
tion (6 =.010, p <.05) show weaker effects than earlier articles
on FOP labeling. Furthermore, we find some differences in the
effect sizes between published and unpublished studies, with
unpublished studies showing more negative effects on healthy
choices (6=-.236, p<.001) and consumption (G=-.238,
p <.001), when controlling for other factors.

Discussion

A wealth of research has tried to understand the antecedents of
health label usage among consumers and consumers’ attitudes
toward food labeling. This stream of literature often focuses
on a subjective understanding of FOP labels (Borgmeier and
Westenhoefer 2009; Grunert and Wills 2007)—that is, wheth-
er consumers believe they understand the information provid-
ed on food labels—which does not necessarily reflect their
actual attitudes or behaviors (Levy et al. 1992). The studies
included in our meta-analysis, however, examine this issue in
more objective terms, showing that FOP labels indeed help
consumers identify and compare healthier products. Our work
provides the first quantitative interdisciplinary generalization
of'the effects of the different FOP labels. Below and in Table 3
we summarize the key findings based on our results.

Key findings

FOP labels steal attention from the NFP The results show that
the presence of FOP labels may reduce the attention con-
sumers pay to the NFP, suggesting a strong reliance on the
information presented on the front. This especially seems to be
the case with labels that do not offer the same information as
the NFP: either claims focusing on individual nutrients or
rating labels offering a summary of the overall healthfulness
of the product. This underscores the importance of carefully
reviewing the information presented on the front and
implementing clear regulations against misleading or simple
claims, which may lead consumers to overgeneralize the in-
formation to the overall healthfulness of the product (Roe et al.
1999; Burton et al. 2014). Given the limited number of studies
on this issue, further research is necessary to confirm these
findings and to better understand the underlying process.

Identifying healthier options easier with FOP labels Even
though previous work has found strong support for interpretive
nutrient-specific labels helping consumers identify healthy
products (Hersey et al. 2013; Volkova and Ni Mhurchu
2015), in line with Ducrot et al. (2015) we find that interpretive
summary indicators are most easily understood by consumers,
allowing them to identify healthy products more accurately.
However, the effect of all FOP labels on consumers’ ability to
identify healthier options is positive, suggesting that FOP labels
are able to cover the first part of the goal set by the FDA (2010):
“increase the proportion of consumers who readily notice, un-
derstand ... the available information.” Though all labels help
consumers, based on our results, an overall summary of the
healthfulness is more beneficial than a focus on individual nu-
trients. However, whether this knowledge of a product’s relative
healthfulness translates into healthier choice and purchase be-
havior, the second part of the FDA goal for FOP labels, is less
clear from existing research.

Knowing what is healthier does not directly translate into
healthier behaviors Although we find that all label types have
positive effects on consumers’ choice of healthier options,
these effects are much smaller than for the identification of
the healthier options. Purchase intentions are only influenced
by interpretive label types, which increase consumers’ inten-
tions to buy virtue products. However, the literature provides
limited evidence for effects of FOP labels on consumers’ in-
tentions to purchase unhealthy vice products. Taken together
with the results indicating the consumers are not adapting their
consumption behaviors (i.e., the actual intake of food) based
on FOP labels, our results question whether FOP labels are
able to reach the second part of the FDA goal, to “use the
available information to make more nutritious choices for
themselves and their families, and thereby prevent or reduce
obesity and other diet-related chronic disease.”

One explanation for the improved ability to identify health-
ier options not leading to similarly strong effects on purchase
intentions and consumption behavior stems from the many
other factors driving food purchases. Despite the increase in
consumer health consciousness (e.g., Michaelidou and Hassan
2008), tastiness remains a key driver of food choice
(Raghunathan et al. 2006). We find that highlighting a prod-
uct’s healthfulness through interpretive FOP labels hurts the
tastiness evaluations of food products, offering support to the
notion that the “unhealthy = tasty” intuition (Mai and
Hoffmann 2015; Raghunathan et al. 2006) may be a limiting
factor in nutritional information leading to healthier choices.
This effect is especially strong for nutrient content claims,
health claims, and health logos. However, we find no positive
effect for warning labels, as expected from the negative effect
on healthfulness perceptions. This suggests a potential way to
battle the “unhealthy = tasty” intuition, though further re-
search is needed.
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Table 3  Key findings based on the HOMA

Facet of
effectiveness

Best
front-of-package label

Key take-aways

Attention to
NFP

Healthfulness

Tastiness

Attitude

Healthy
identification

Purchase
intention

Healthy choice

Consumption

Reductive Nutrient-Specific

Pfﬂ 1CUPSERVING
, | 410, . | W
1401, [ | o =

No clear winner

No clear winner

Interpretive Nutrient-Specific

) o - -
| ALTO EN
ol

No clear winner

No clear winner

While reductive nutrient-specific do not alter
the attention to nutritional information,
Interpretive labels drive away consumers’
attention from the NFP

All three types of front-of-package labels
increase the perceived healthfulness of vice
products. Interpretive nutrient-specific labels
are the only ones (positively) influencing
virtues as well, but there is strong variation
between the specific labels within the category,
and the positive effect is mainly driven by
health claims.

Both types of interpretive labels have a strong,
negative impact on the tastiness perception of
virtue products, showing support for the
unhealthy = tasty intuition

Both reductive and interpretive nutrient-specific
labels hurt consumer attitudes toward virtue
products, the latter also for vices. Interpretive
summary indicators do not hurt, but show no
positive impact, either.

All three types of labels clearly help consumers
identify healthier options, reaching one of the
main goals of front-of-package labeling by the
FDA. Interpretive summary indicators show the
strongest effect.

The effect sizes in relation to purchase
intentions are overall limited. Both interpretive
label types show a positive impact on the
purchase intentions of virtues, but no label type
lowers consumer interest toward vices.

All label types show some positive effect on
consumers’ making healthier choices.

Front-of-package labeling, regardless of the
type, is not influencing consumers’
consumption, calling into question their ability
to influence eating behavior.
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Another explanation may be that simply providing more
nutrition information may not lead to direct changes in behav-
ior (Balasubramanian and Cole 2002), and FOP labels may
simplify the search process mainly for those already interested
in buying healthier products (Aschemann-Witzel et al. 2013a;
Lobstein and Davies 2009). Indeed, we show that the impact
of FOP labeling on perceived healthfulness is more pro-
nounced in studies with a higher proportion of female partic-
ipants, who tend to be more health conscious (Lassen et al.
2016). We thus find that the labels allowing consumers to
more easily identify healthier options are not necessarily the
ones that lead to healthier choices. This is in line with the
notion that the provision of information alone does not direct-
ly lead to changes in behavior.

Misleading interpretation of healthfulness information To
avoid misleading consumers or promoting unhealthy prod-
ucts, FOP labels should ideally have a negative impact on
the perceived healthfulness of vice products and a positive
impact on that of healthy products (Talati et al. 2016).
However, we find that all three label types have some positive
influences on the perceived healthfulness of vice products
(Table 1). Thus, FOP labels may lead consumers to believe
that the product is healthier on all aspects, suggesting a poten-
tial halo effect of these labels. The effects for health claims and
health logos, despite their dissimilar content and focus, seem
highly similar across multiple different outcome variables.
This implies that consumers may perceive an interpretive
nutrient-specific health claim as an indicator of overall health-
fulness, in support of prior work on health halos, which has
found that consumers use information about specific attributes
a basis of inference in the absence of information about a
product’s overall healthfulness (Roe et al. 1999). Thus, a pos-
itive claim about a specific nutrient can lead consumers to
assign similar positive values on other attributes, and overall
healthfulness. Interestingly, consumers seem less influenced
by nutrient-content claims, such as 30% less sugar, than health
claims. Possibly, consumers are aware of the stricter regula-
tion surrounding health claims, and therefore more suspicious
of the more relative nutrient-content claims. This could indi-
cate an even stronger reliance on the health halos created by
the health claims consumers consider trustworthy.

Though in line with previous research (Talati et al. 2016), it
is less clear why labels offering (negative) information regard-
ing multiple nutrients, such as the reductive nutrient-specific
labels and the Multiple Traffic Light Labels, have a similar
positive effect on the perceived healthfulness of vice products.
It is possible that consumers’ perception of the healthfulness
of vice products is already very low based on category knowl-
edge and expectations, and the provision of nutrition informa-
tion leads to an adaptation to a more moderate perception.
This possible explanation however, requires further research
as it has not been studied so far.

Research has also found that Multiple Traffic Light
labels especially increase attention to negative nutrients
(Jones and Richardson 2007). This helps explain the
negative effect of Multiple Traffic Light labels in virtue
categories: if a product in a virtue category scores red
on one or more nutrients, it might have a harmful im-
pact on the overall perception of the product’s nutrition-
al value. Overall, none of the individual labels seems
capable of influencing the healthfulness perceptions of
virtues positively and vices negatively, warranting addi-
tional research on the topic.

Less impactful front-of-packaging label for familiar brands
Finally, our moderator analysis suggests that FOP labels
influence the perceived healthfulness of known brands.
This finding is in line with existing research suggesting
that labeling is less influential when consumers have
already formed opinions about products and therefore
pay less attention to labels (Becker et al. 2015).
Limited research has thus far been conducted in real
shopping situations, in which consumers are mainly
faced with known and familiar brands, but this finding
indicates that simply adding FOP labels may not be
enough to change consumer perceptions.

Implications

Our results allow a better understanding of the aspects affect-
ing the effectiveness of FOP labels of use for both public
policymakers and marketers.

For public policymakers We find that to meet a key goal
of FOP labels to help consumers identify healthier op-
tions from product sets, interpretive summary indicator
labels are most helpful. Importantly, these labels may be
most beneficial for consumers lacking the ability to in-
terpret more detailed nutrition information, who may be
more at risk for health issues related to unhealthy con-
sumption (Ducrot et al. 2015). By contrast, given pre-
vious findings on consumer preferences (see Méjean
et al. 2013), public policymakers and manufacturers
should consider label types combining detailed nutrition
information with an interpretive aspect, such as the
Multiple Traffic Light. However, they should also note
that these may have a negative influence on the percep-
tions of healthy food products. A potential solution may
be to combine the two label types, adding a traffic light
for the overall healthfulness of the product (Temple and
Fraser 2014).

The recently popularized warning labels offer prom-
ising results in driving healthier choices among con-
sumers. These labels negatively influence consumers’
perceptions of both the healthfulness and tastiness of
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unhealthy food products. However, this effect remains
negative in virtue categories as well, in which, for ex-
ample, an otherwise healthy product high in sodium
may also be hurt by the sodium-warning label.
Therefore, it is critical to understand consumers’ reac-
tions to warning labels in more detail: if consumers
switch from labeled products, what do they choose as
alternatives?

However, the results also call for caution in relying
on the provision of nutrition information as a way to
improve public health. Although we find that, in gener-
al, consumers are better able to identify healthier op-
tions from a set of products when FOP labels are pres-
ent, the effects on healthier choice are weaker, though
still positive. The impact on consumption has received
insufficient attention in the literature, but it seems that
FOP labels are not influencing the amount consumers
eat, indicating their limited effectiveness in influencing
behaviors. Although providing consumers information
about the foods they consume in a simpler, faster-to-
process format is certainly beneficial, it remains crucial
to find more ways to increase their motivation to con-
sume healthy foods.

For marketing practice Overall, our results suggest that
the impact of FOP labels on consumers’ purchasing be-
havior is rather limited. However, consumers do react
positively to health and nutrient content claims. A re-
sponsible marketer should be cautious though: these la-
bels may increase sales of unhealthy items as well.
Little is known about consumers’ reactions to retailers
or manufacturers that promote unhealthy items through
the creation of health halos. By contrast, warning labels
show a negative influence on purchase intentions of the
products carrying the warnings. As such labeling may
become increasingly common across various countries,
manufacturers may want to offer a healthier alternative
so that consumers switching from the warning-labeled
products can do so within the same brand offering.
Alternatively, it seems beneficial to adjust recipes and
avoid the implementation of the warning labels on prod-
ucts altogether.

Our results also indicate that FOP labels may influence
consumers’ overall product attitudes. That is, consumers seem
to react negatively to health and nutrient content claims but
positively to interpretive summary indicators. This suggests
that brands can use FOP labeling to build health associations
(see Bollinger et al. 2018). Conversely, health and nutrient
content claims, which consumers do not always trust (Kozup
et al. 2003), may also hurt the brand. Marketers should be
careful in deciding which labels to implement not only be-
cause of a direct impact on sales but also because of the
broader impact on the brand.

@ Springer

Limitations and future research directions

While meta-analyses provide generalizable results, they come
with their own limitations. First, although we carefully
scanned various databases and journals for all relevant litera-
ture, it is possible that we failed to identify some publications.
We also excluded many studies identified for this meta-
analysis because of unavailable data. Higher reporting stan-
dards should be implemented across all disciplines and journal
tiers in order to allow future empirical generalizations.
Second, in our analyses we filter out the most common meth-
odological choices of the primary studies included in our sam-
ple, missing out other study characteristics that may bias re-
sults. As our results highlight how these methodological
choices and study characteristics affect results (e.g., the use
of familiar brands, female respondents, within-subject de-
signs), future studies should more carefully justify their re-
search design, and report additional robustness checks.
Third, all the studies included assume consumer awareness
of the label. However, many factors demand consumers’ at-
tention at the point of purchase and also influence their moti-
vation and ability to read FOP labels. These factors will cer-
tainly influence our findings, which are only suggestive of
effects from consumers actually paying attention to the labels
(van Kleef and Dagevos 2015). Table 4 highlights some of the
key questions for future research to investigate with regard to
front-of package labels.

Policymaker and consumer perspective One of the crucial
factors requiring better understanding is the interaction be-
tween different label types and consumer characteristics.
Research indicates that factors pertaining to, for example, con-
sumers’ health motivation and knowledge have an impact on
the effects related to consumer behavior and nutrition labeling
(Hieke and Taylor 2012). Future work should aim to under-
stand the moderators of FOP labeling effects in more detail,
especially by considering personality factors and ways to draw
consumers’ attention to the label. Given the criticism that FOP
labels may only help consumers who are already desiring
healthier food options, future research should investigate
which types of labels help encourage healthier consumption
among the less health conscious (those more at risk of the
various negative health consequences of unhealthy
consumption).

Furthermore, much of the research on FOP labels assesses
the effects across a range of consumers, assuming that their
perceptions of products and their healthfulness are fairly ho-
mogeneous. However, healthfulness can mean different things
to different consumers: while some consumers might be fo-
cusing on avoiding the intake of excess calories, others may
be limiting their sugar consumption or seeking gluten-free
products because of intolerance or allergies. It is important
to understand how individual differences in perceived
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Table 4  Suggestions for future research

Perspective Focus Example questions

Policymaker and consumer 1. Reach

perspective knowledge?

2. Effectiveness

Do different label formats influence consumers with differing levels of health consciousness or nutrition

Do front-of-package nutrition labels help consumers who are most at risk for health issues related to

unhealthy consumption or simplify choices of consumers already interested in healthy consumption?
How do consumers’ subjective perceptions of product healthfulness influence the effectiveness and
outcomes related to front-of-package labeling?
Can front-of-package nutrition labels help increase consumer motivation to consumer healthier foods?
Do the possible effects of front-of-package labels hold over time, or is their impact mainly driven by the
newness of recently implemented new labeling?

1. Product
development

2. Label design

Manufacturer perspective
healthier products?

Does the implementation of front-of-package nutrition labeling motivate manufacturers to develop

How do the design factors of nutrition and health labels, such as their shape, coloring, and placement on

the package, influence their effectiveness in attracting attention and influencing consumers’ choices?

How are consumers influenced by packaging carrying multiple (different forms of) front-of-package
nutrition labels simultaneously? What about in combination with other labels not directly related to
health (e.g., organic-production claims or allergen information)?

3. Brand image

How does the voluntary implementation of front-of-package nutrition labels influence the brand’s image

or consumer perceptions of the manufacturer? Can brands gain positive value by simplifying the
search of consumers for healthier products and signaling concern for public health?

Can front-of-package labels attract attention and change behaviors in the cluttered retail environment?
‘Which label formats are best in these situations?

Do consumers’ past experiences with brands influence front-of-package labels’ ability to influence
consumer perceptions of products from known brands?

healthfulness influence the impact of different types of FOP
labels. For example, our results suggest that consumers react
differently to labels on healthy and unhealthy products de-
pending on their subjective perceptions.

Relatedly, our results show that while most FOP labels can
help consumers identify healthier products, this does not directly
translate into the choice of these products. In other words, con-
sumers’ lack of knowledge about the healthfulness of products is
not the only issue driving their food choices, and knowing
whether a product is healthy does not help if the consumer is
not interested in finding healthy options. As such, future work
should aim to understand the factors that make consumers prefer
less healthy products and to find ways to counteract these. Do
any FOP labels increase consumers’ health motivation at the
point of purchase? If so, can this explain some of the differences
between the effectiveness of the different labels? Indeed, little is
known about the psychological mechanisms underlying the
(un)effectiveness of FOP labeling.

Manufacturer and marketer perspective Most of the re-
search on FOP labeling is based on marketplace exam-
ples of different label types and designs, leading to a
focus on comparing the various labels and their impact
on a range of outcomes but not on the design factors
contributing to these differences. Although some work
has examined the impact of different shapes and colors
on the effectiveness of warning labels (Cabrera et al.
2017), a more detailed understanding of the impact of

these design factors on the effectiveness of FOP label-
ing is necessary. Knowledge on consumer reactions to
design details, framing, or even the abstractness of the
information presented may offer new insights into the
“best” FOP label.

Moreover, only a small number of studies in our analysis
examine the simultaneous impact of various FOP labels.
Future work should aim to understand how nutrition and
health claims interact with reductive label types or interpretive
summary indicators, such as rating labels. Similarly, assessing
the interplay of FOP labels and other information provided on
the package can help explain how consumers react to the
complexity of the information provided at the point of sale.
Would consumers react to negative information in a nutrition
label differently if the package also carried claims of natural-
ness or superior tastiness?

Finally, we focused only on the consumer perspective. It
seems relevant to study FOP labels from a more systemic
point of view. For example, the implementation of different
FOP labels can motivate manufacturers to refine their rec-
ipes, leading to healthier product assortments (Lobstein
and Davies 2009). Such a change would be a fruitful -
albeit long term - avenue toward healthier consumption
patterns. Similar points can be made with regard to re-
tailers, who might be inclined to include products with
FOP labels in their assortments, in order to improve their
overall image as a responsible retailer, and to attract the
growing segment of health-conscious consumers.

@ Springer



J. of the Acad. Mark. Sci. (2020) 48:360-383

376

uonduwnsuo))

uonuouI ASeYOINJ

uonuaul aseyoind opmmy

sjonpoid ITyI[est] Jo UONedyIUp]

syonpoid Jory)[eay JO UOneIHUP]

uondumsuoo ‘uondaorad ssounse) cuondoorad ssournyyiesHq

uonuRIUI dseydIng

61-CI

[oqe] SUTuIBA WO JUSIUOD JUSLHNN DI 10T
6S1-161

o30[ pesy (Ogg “L10T
ILT-991

wrep yeoH (059 ‘v10T
9IS

[9QE] SWOIYIOUOA “(1sTI ‘8102
LSE—SSE

Teqer Suner ySrT oygel], opdnny ‘9)6€ ‘ST0T
[°qe| LY1T-8¢I1T

QUIOIYOOUOW $WIE[O JUSIUO0D JUSLINN TOYII S10T
SSTTre

WIE[d JUIJUOD JUILINN (091 ‘L661

[2qe[ SwoIyoouou 96181

uonLINN JO [ewInof ysnug

SunayIe % Ad1[0d OT[qnd JO [Ewnof

onaddy  nedyey 2 SUD[URH ‘qQer ‘Poo0I) €7

ssoursnquSy SMIQAID) 29 UOS[0) 7T

uonLYNN Pue SAOUIG
P00, JO [PUINO[ [EUOTBUIO}U]

SLLIOJA] 29 SLIOJ| “UYBIA ‘UBWR[0) [T

gmoddy olo[eA-za[ezuon) 29 UR) (T
WPesH dhqnd POO[q

JO [eUINO[ PUB[EdZ MAN] 29 URIENSNY 29 A[[OY] ‘OIAJ[JABSO[TA ‘OO ‘peire) 6]

‘[e 30 neduuoqie) 8|

Q0 79 SIOqUN ‘oIng L]

syonpoid 1ory[eay jo uoneoynuApy S dugel], ofdnin :080[ yeoH (16 ‘600T YiesH dMqnd DINE 1oJo0URISOM 29 JorWSI0g 9]
01-56 AnAanoy [eorsAyd pue uonmnn
apmme cuondaorad ssounse; uondasiad ssaunjypiesy [oqe] Sururepy “(DET 910T [eIOIARYS( JO [BUINO[ [RUONRUINU] NUYIINYJA 29 IOY[eA\ ‘YoeqneA ‘PIefjog G
CEL6ET0R
dAN 03 uonuany WS ouger], ojdnm (0Do1 ‘S10T QuO SO1d Terxd vl
19qe] S om 314
oo10yo Ayi[edH  Sumer {[9qe| SWOIYOOUOW {[9qe] SUItIe (18z1 ‘810T amaddy Tewyord €1
9v—8¢
uonuur aseyoind cuondaoad ssounse; ‘uondodrad ssoupnjyiesy WIR[D JUAUOD JUSLINN “1)96 910C moddy oNuQJ 29 IsseS ‘eAoyel T
1L9-9¢9
uondeoiad ssournyyreay suondaoiad ssounse], WIR[O Y)[BAY {WIB[O JUDUOD JUSLNNN )01 ‘810T SIUALINN Teuosudg [
606—006 SUILIIST 79 UBTjRUBLLIEY
uondwnsuo) WIe[d JUIUOD JUSLNNU (WD YI[BOH 961 ‘T10T [010s9y SUNONIBIA JO [BUINOf ‘SuUNON) ‘SuUANSAID) ‘g (]
LE8T
UONUA)UI dSLYIIMJ ySrT oygel], oidnmy DIE ‘v10T QouaId)aId 29 Aifen() pooq QUOIBIA 29 ZOUSWIL) ‘PRMEIN ‘SAIY 6
96-0¢
uonuoyur aseyaind uondadiad ssaupnjyiesy Wwre[d Yi[eay ‘wWrefd JUUO JUILNNN 10T ‘600Z QouaIjald 2 Aend) pooq olequien) 2p ZoudWILD) ‘SATY 8
L9€-T9¢
uonudUI dSeYIIMJ wrepd yedy ‘WI1T010T Q0uRIdJaI] 29 Afen() pooq BZI[O(J 2 ZOUSWIID) ‘SoTy /[
70€-86C
UONUIUI dSLYIINJ WIEO JUIUOD JUSLINN] ‘(2SS ‘010T apaddy BZI[O(] 29 ZOUSUILD) ‘0ISg ‘SaIyY  §
STcSIc
uonudur aseyoind ‘uondosrad ssaunjypresy [oqe] Sururem <joqe] Suney “(1)89 ‘810C douaIeja1d 29 Ajren) pooq Tewsay ¢
8v0¥
uonudur dseyoInd 901010 Aoy [oqe] Sururepy “1)S9 ‘810C Q0uRIdJa1d 29 Apen() poo TeRsay
LTS=SIS uoninN pue sadusiog
dAN 0} uonuapy WS oyger, apdniniy (99 €10T P00, JO [BUINO[ [BUOLBUIAIU] ‘el zoumuy ¢
061—CLI1
uonudur aseyand ‘opmme cuondoorad ssounyyiesHq 317 ey, ordnniA 030] |PresH “(D0€ ‘1107 Sunayrel 29 £o1104 o1jqnd JO [BUINOf SO0 79 UoMNg ‘SMAIpUy 7
LEI-6TI
201010 AyjedH [oqe] Suner {[oqe SuruIep D121 ‘810T naddy puowiwey 2 UOPY |
dd
sojqerreA juapuadoq paIpnys sjoqe]  ‘(ANSSI)[OA eI PO soyiny

SISAJeUB-BJOW AU} UI POPN[OUI SO[OIIE JO ATewwung G djqe]

L xipuaddy

pringer

Qs



377

J. of the Acad. Mark. Sci. (2020) 48:360-383

o010 AyIeoyq o30] yieeq [OIBISY JOWNSUO)) UT SOOUBAPY +8b
W3 S8LLL Sjoeurey 29 qoef
201010 AYIedH ongel], o[dnniA {[oqe| JWOIYIOUOIA! “$)0T ‘L10T uonLynN Pedy dqnd  “Idqenjy ‘uosdwioy]-seon  ‘weyel  /f
ST 9¥91-9¢91 SoneI(J pue
dAN 0} uonuaRy ouger, AIAD[NIA] {[9qe] AUOIIIOUOIA] (0DSTT “STOT  uOnNN JO AWOPEIY dY JO [ewnof UISPOH 29 JOUPIH ‘Weyel)  9f
ILy—€9%
uonuUI dSBYIINJ wre[d JUSUOD JUILNNN “(L)0T ‘600T douaIeyaId 29 Ajen() pooq If B3ABN 29 OIIINOT ‘BIOBID)  Gf
syonpoid IoTy[eat] JO UonesNUIPI cuonuul oseydnd [oqe] Swoyoouow {[oqe| Juner 12111
cuondaorad ssounse) ‘uondodrad ssaupnjypeay od1oyd Ayjedy  ySiT dujel], odnni Gy ogjen d[Suig “1)901 ‘810T QUIOIPOIA QANUAIJ ‘Te 10 Surpur ps1I0D
W31 dLyyen o[Surs ysr 16£—¢8¢ ©YSOYS
Q010U Ayjeoy orgel], [dnnA {[oqe] SWOIYIOUOIN €91 ‘€102 uopmnN Pesy orqnd 29 Sutuue ‘puoOWIURH ‘UBWIPOOD)  ¢f
Per1-9Th1 ONIPUIOY], 29 WY
201010 A[edH [oqe] Sures “(8)1T ‘810C uonmnN yeeH dqoud ‘OLIBABN-SEIOBN ‘KA ‘OPOURI]  Tf
LT91
uondoorod ssoupryyedH wied yiesy (ST ‘9661  SundspEIN 29 A91[0d dMqnd JO [euImof posuny 29 eNIA eiseH ‘pog  If
05008
uondaoiad ssaunse) cuondadzad ssaujnjyiesy [2qE] QWOIYIOUOIA! “1ozI ‘8102 maddy nyst] o
618
UONUAUI dSBYDINJ OpMINY o30] yireoy (18 ‘910¢ QouRIdJaId 29 Afen() pooq BAOY[RI( 29 USISIOY ‘ONUS] 6§
11
uonuur sseyoind ‘uondodrod ssounser, 030] yireoy “(788)9 ‘S10T K30[0yoASd UI SIONUOL] Te xeug 8¢
[oqe] SWIOIYIOUOIA YLy wSIOqeIoN
uondaoxad ssounyyIeoH Y81 ougeL], ofdniniA ‘080[ yedH (D6E ‘10z pue uontnnN A3ojoiskyq parjddy Te 1o yoLwy L€
L9—SS
201040 Ay[edH [9qe] SWOIYIOUON (T)LE 810T  Sundspely 23 Ad1104 d1qnd JO [euInof Smzog 79 AMoIYs|  9¢
[oqe| Sururesm LSST-THS1 eIng
sjonpoid JOIp[EaY JO UOHeIyUSp] Y317 dygel], ddnny ‘qe| Suney “(01)01 ‘810T SUSINN 29 MAISINOJ ‘BI0QIISH ‘NE[EL [USH ¢
[oqe] sworyoouow JySI ouyer], $602020°
sjonpoid JOIp[Eay JO UonEIyTuap] o[dnnIA ‘Joqey Sururem {Pqef Suney (8)€1 “810¢ duQ SO1d Te 10 [PUSH  f¢
18C1—89C1
ao10yo Ayiredy WS oygel, A[dniniA ‘feqey Suney (6)01 "810C SJuALINN Te0 Uy €€
7S8—€Y8 sonRRRI(d pue
sjonpoid Jory[eay] JO uonesynuIp| [9qe] SWOIYOOUOIA QW11 ‘P107 UONLINN JO AWOPLIY 9y} JO [euInof 103100 29 yesdey] ‘ouoy ‘03pg 7€
[°qe[ L6-T6
uonduwnsuod ‘uondodrad ssounse) cuondoorad ssaurnyyieoy QUIOIYOOUOW ‘WIL[D JUAUOD JUSLINN “1)89 ‘€10C Auoddy 3TN 29 JoweT ‘0UqQy  [€
WSy Ser-1ep
syonpoid IoIyI[eay Jo uonedynuIPI (910Yd AYIedH onge1], o[dnjnjA ‘[oqe| SWOIYIOUOIA “(€)SS ‘0102 uoddy requng 0f
050] y[eay ‘[oqe| Sumer ySI STIL—901L
syonpoid IoIy[eat] JO UonEedNUIP] ougel], [dnnA {[oqe] SWOIYIOUOIN “(8)L ‘S10C SJUSLINN Tejomong 67
050] y[eay ‘[oqe| Sumer ySI 9€9-L79 SUIIPIN
201009 AyjeoH ougel] d[dnnA {[oqe] SWOIYIOUON “$)0S ‘910C QATJUSAQI JO [BUINO[ UBILISWY ‘ej0Nq 8T
030] y[eay [oqe| Surer ySIT 8680%10°
syonpoid Jory[eat] JO UonEoHuAP] orgel] opdnnA {[oqe] SWOIYIOUOIA “01)0T ‘S10T auQ So1d Tejejomonq LT
uonuaur LS9-L¥®
aseyaind copmme ‘uondosrad ssaunse) cuondaorad ssaunyyiesy wire[d JUJUOD JUALNNN 06 ‘¥10T A1saqQ deIpod eRruoxiq 97
uornuajut 6L0T—TLOT
aseyoind opmpe ‘uondoorad ssounse) cuondoorad ssoupnyyiesHq W[ JUSIUO0D JUSLINN “O¥I ‘110C uonmnN yiesH anqnd Tewuoxiq Sz
601-66 dpeuey
uonuul dseydImd wied yiesy ‘()29 ‘910C Korjod poog 2 Ir eSAeN ‘omde) TP 0d  $T
dd
sojqereA judpuadoq Parpmys S[oqeT  (ANSST)[OA “TeIX 1°?PNO sIoyny

(ponunuod) g I[qeL,

pringer

As



J. of the Acad. Mark. Sci. (2020) 48:360-383

378

LT1-901
uondoorad ssounyyesH Wwrepo |pesy (18T ‘6661 SundsIe 29 Ao1[0d dI[qnd JO [eunof plosury % pIog “YeiseH eI TL
067-T8¢ uonLINN Sod
uondwnsuo)) WIB[O JUUOD JUILHNN “(2)89 ‘8661 [eo1uI[)) JO [BUINO[ UBJLIOWY 29 SI019 ‘OPIYS ‘SOUB[[AISe)) ‘W[  [L
Y0L—569 uonmnN
ao10yo Ayyresy [eqey Suner ST oyer], a[dniniy (9)$01 ‘L10T [eSIUID) JO [EWINOf UBOLISWY ‘Te e nydInyN- 0L
uonuayut 0L1-091
aseyoind opmme ‘uondoorad ssounse) cuondoorad ssoupnyyiesHq W[ JUSIUO0D JUSLINN “1)99 ‘810C Q0uaIRJaId 29 Anpeng) poo, weyeln) 2 980-IOSUSN 69
[9qe] Suner :[qe| LL=L9
uondoorad ssounyyiesy swoIydouow JySIT oyjel] oidnm 128 ‘v10T apaddy IOYIRIA 29 JOOH ‘YoeqnElN 89
86—CS
20100 AijedHq [9qE] SWOIYOOUOIN (DT °L10T aeddy puefog % uesUBnSLIY) OVISEN L9
9-¢¢ SAIY 2 ZOUQWILD) JoydinIny
20101 Ayiedq [oqe] Sururesm 9ySry oyger], [duny (D1TI ‘810T ameddy ‘[OZIAN-UUBWRYISY “UIOBIN 99
LS—6V
o010y Ayp[eoy [oqe] Surtresm JySry dyyer], ojdny (D1T ‘810 uontnnN yesy d1qnd T8 10 U[YBN. - S9
le€c—1¢ce
uonudIUI dSBYIING WIR[O JUJUOD JUILNNN (D¥9 ‘810T douaiefald 29 Aifend) poo, JounIn) 29 ZIUgqao ] 9
LYET-0veET
uonuyur aseyoind ‘uondodrod ssaunse], 030] yi[eay ‘WIe[d JUIU0 JUALPNN “TDSIT ‘10T uonInN Yiedy d1qng JSBOY 29 BISPURYZ TPRUWDIIA ‘WRI] €9
L61-C6l
opmpe cuondoorad ssoupnyyieoyq 030] [)[eAY <TIR[O JUJUO0D JUILHNN sz ‘T10T Q0udIRJaId 2 Anpeng) poo, BISpURy 29 WIPAY ‘WAIT 79
6£C0¢€C
opmme uondoored ssounse; ‘uondooiad ssoumnyypeoq wrepo yiedy “©)SE ‘0102 Ko1104 POO] ‘T8 10 D{pWuddYRT 19
01-98
uonuAUI dSLYIINJ wre[d JUJUOD JUALHNN “(1)8T ‘10T SSaUISNqLIS Y noYo0sAI) 29 SI[BISATY (09
ye-61
uonuur aseyoind opmme cuondsorad ssaurnyyieay wrepd yiedy ‘(L9 ‘€00T SupodIeA JO [euInor uoyng 2 104a1) ‘dnzoy  6S
69C-95C
pmmy WITE[O JUSIUOD JUSLINN (D91 ‘L661  SundIR 2 Ao1j0d dI[qn JO [eUnof Te B[P 8S
War vLI-LY1
dAN 03 uonuapy orge1], o[ dnniA ‘[oqe| SWOIYIOUOIA 18y v10T SITRJJY JOWNSUO)) JO [BUINO[ oy) 2 oukog ‘s LS
Ly1—cel
uonuRIUI dSBYIING WIB[O JUUOD JUILGNN] (06 ‘L10T SJUSLNNN BIORID) 29 OpeInf  9¢
OTT-I0T ANADOY [3ISAY pue uonLnN
29101 At[edH [oqe] Suney (DE1'910T  [eI0IABYDE JO [RUINO[ [RUOHBUIANU] Teweqnf  ¢¢
81161
uopnuaur aseyand ‘uondoorad ssoumyypeoyq WITE[O JUSJUOD JUSLYNN ()TT ‘9107 SunodIely $1oNpoIJ POO, JO [BWINOf n2p Sueny 4G
(uonuayur) dseyoIng WITE[O JUUOD JUSLINN 810C 1oded Suryjiopy  JOOUIOA 29 SUINSASD) ‘U1 ‘dONOH  4€S
979-¢19
Q010U AyIeoH [9qe] SWOIYIOUON 961 ‘S10T SIejJy JoWNSUo)) JO [ewnof UBWIMON 2 I TS
S1S—66v
uonuRIUI dSBYIING [9qe] SWOIYOOUOIA Oy ‘010T SITRJY JOWNSUO)) JO [BUINO[ NOPI[OBYDIA 29 NIYS ‘UBSSEH |G
3443341
uondooiad ssaunse) cuondunsuo)) [oqe] Suney “(R)127 ‘810C uonLynN esy d1qnd wor 29 158y Aoprey (S
Iye-LTe
uonuaut aseyomdg [oqe| Suney (9)8 ‘9102 SjusLINN [IIPNPAL % Ul[WeH 6%
6LS8LS EYSMONUN-03A)S %9 IOJI0)STIU0]
‘¥ ‘€10 ‘0AIry-zo1mos g “urory-[oddeon
dd

sojqeLea Juopuadag

paIpmis sjqe ]

‘(onSSI)[0A ‘TRIX

|pnO

sIoyny

(ponunuod) g I[qeL,

pringer

Qs



379

J. of the Acad. Mark. Sci. (2020) 48:360-383

wrepo YesH qnoddy uopuey)) 29 ZNAION ‘00[QAIPEA 96
60L—LOL
uondwmnsuod uondaorad ssounse; tuondasiad ssaunjypesy 030] yyeoy “(€)SS ‘0102 uaddy ‘Te 19 SINYuaRAlS 66
L6-C6 UOTEIAPIN
uondoorad ssoupryyedH wred yiesy (£)8S ‘900T elensny pooj 29 AeLNA ‘SoSpRy ‘SWEIIM I05UIS  p6
89
-C°01-1ST01
uonuur aseyoind cuondoossod ssounse], W[ JUSIUO0D JUSLINN “TDL ‘S102 SJUSLINN ‘Te 310 U9IINOYOS €6
[oqe| Suner ySry £9€9-65€9 mseq
uondoorad ssaurnyyireoy orge1], o[dnynjA {[oqe| SWOIYIOUOIA Y01 ‘€10T I[eay d1qnd JO [BUINO( UBIpEULR)) 29 oruulg ‘AoAleH ‘Mopieq ‘QI0ABS 76
161706 sopeyRI(d pue
syonpoid 1o1y)[eay Jo uoneoynuIp[ 030] yi[eay ‘[oqe| SWOIYIOUOIA! “(S)811 ‘8107 uonynN jo AWdpedy ) JO [euInof uyofor 2y Sunof ‘uewdsoy 16
SOI-68
dAN 01 uonuany WIe[d Y)[eay <WIR]D JUAJUOD JUSLNNN ‘(181 ‘6661 Sunael 29 Ao1104 21/qnd JO [eUINOf Aqio 2 AA9T 90Y 06
syonpoid Joryy[eay Jo uonesynuapr ‘uondwnsuoo LS9-159
‘suonuoyut aseyoind ‘uondoorod ssounse) ‘uondoored ssournypeoH 030] yyeoy “(D8S ‘2102 gaddy Te 10 0190y 68
syonpoid IoTy)[eay] JO U0 IUSPL
‘suonuejur aseyoind ‘uondootod ssounse) ‘uondoorod ssournyyEo 1ySry ogerr o[dumN - 6410 ((1)6 “T10T 9SBASI(] OTUOIY)) SUNUOAdI] Te 10 0100y 88
syonpoid JoIy[eay Jo uoLeIyUSP] 1845w 73! QUIdIPIIN
cuonuur aseyaind ‘uondodrod ssaunse) ‘uondodrad ssaunjyiedsy  [2qe] dworydouow GyS1T dujel] dnnin Oy ‘10t JATIUIARIJ JO [BUINO( UBOLIUIY Te10 011290y L8
c01-201 g ¥
uondoorod ssounse) cuonduwnsuo)) WIE[O JUUOD JUSLINN ‘6€ ‘110C [OIedSdY JOWNSUO)) Ul PIOUBAPY  JOPUI ‘BMUPBA\ ‘UOPURY)) ‘UBWISSB[] 498
675—0CS
uonuajul oseydImdg 030] yI[esH (S)LE ‘T10T AoT[og poof  UASHONONY P MWV ‘SOW[Y WNIAG  ¢8
LST—PP1
uonuur aseyoind cuondoorad ssaunse) ‘uondodrad ssoupnyyiesy WIe[d Y)[eay ‘WIe]d JUUOd JUSLINN (IS ‘S10T Korjod pooq 1010p[0YdS 2 umbi 8
030] yyeay 18C0LT
uondoaiad ssaunjypiesy SWIIe[o [)[eay {WIe[d JUUOD JUSLHNN ‘PET Y10T INOTARYSY IWNSUO)) JO [BWINO[ umbip €8
0SS—CrS
uondoorad ssaurnyyireoy 030] yJ[eay ‘wrepo yieoy “(L)TE ‘S10T SunosIeA JOWNSUO)) JO [BUINO[ ouQ 2 ouQ 78
19¢CI?
uondoorod ssounse], JySrT oge1y, ordn ()€ “L10T SeIpg AIOSUSS JO [eUINOf BZI[O(J 29 SOIV ‘BIOATIO) 8
SOI-101
uondoorad ssounse], wre[d JUJUOD JUALNNN “(1)8T ‘€107 douaiefald 29 Afend) pooq uosunyied 29 I9A1] ‘UoyoN (08
99L-6VL
d010U9 Ayjeoy [oqe] Suney “S)Zy 910C OISy JOWNSuo)) JO [euInof uoung 29 NOJMOH ‘UBWIMIN 6L
uonusut [°9e[ 9T—¢l1
oseyoind opryme cuondaoiod ssounyyi[eay o104 Ayesy Suner ‘030] YI[eaY [oqe| SWOIYIOUOIA 106 ‘v10T Sur[reioy Jo fewnor uoyng 2 PO[MOH ‘UBWIMAN 8/
9L—€SH aliclelN S99 29 JoAWAN
UonuAUI SSLYIING [oqe] Suner {[oqe] SWOIYOOUOIA “(€)9t ‘8107 SumnesHeIA JO AWopedy oy} JO [ewnof ‘SMOIPUY ‘UOMNg ‘UBWMON [/
86¢C
[oqe| Suner {pqe]  -[—8T1(C16
o010 AyIeoyq owoxyoouow JySIT ogjel], sdnm ‘L10T SJUSLINN Te N 9L
d10Yd LT3-619 QUIdIPIN
Ayreay opmme cuondaorad ssaupnyyieay cuonudul dseydIng [2qe[ Sururem [oqe| JWOIYIOUOIA! “(2)SS ‘810T QANUAARI] JO [BUINO[ UROLIOUY 0119q0Y 29 URIO]N G/
996-96¢
UONUIUI SBYOINJ wrep yyedy ‘()ZT ‘7102 A3ojouyoa 10 Ie[Iny 29 BOSNUIY)) ‘UBI[BQAUOIN 7/
9rE-8¢¢
uonuUI dSBYIING wirep yesy “(©)8¥ ‘€102 QOUDIOSHOH BOSNUIO)) 29 JB[INTY ‘UBI[BQOUOIN €/
dd
sojqereA judpuadoq Parpmys S[oqeT  (ANSST)[OA “TeIX 1°?PNO sIoyny

(ponunuod) g I[qeL,

pringer

As



J. of the Acad. Mark. Sci. (2020) 48:360-383

380

124 %23
uondooiod ssaunjyieoy wre[d JUuOD JUILNNN (9% ‘10T SIEJJy JOWNSU0)) JO [eUINOf dwoy 9 Jyuez 11
CLLTT9LT
uonuajur oseyoind ‘uondoorod ssounse] WIE[O JUAUOD JUSLHNN “SDIT ‘8102 uonmnN yedy orqng uor 29 SWO[IA ‘BUSpuez ¢
wreps Y11-801
uondoorod ssounse],  Juouod JueLyNU YSIT oygel], ojdnny “(D¥6 ‘L10T [eUOIIEUION] OIBISIY POO,] Te0 00k  ZII
0rc—ced saIpmS
uonuuI ASeYIINJ WIE[O JUAUOD JUSLINN (DT ‘810C JIOWINSUO)) JO [BUINO( [BUOHBUIU] dulpzQ 2 WX [1]
7S6-976 uonimnN
uonuajur oseqoind ‘uondoorod ssournyyeo WIe[o Y[edY ‘WIB[O JUJUOD JUSLNNN “(8)89 ‘10T [eorur)) Jo Teurnof ueadomy Te 1o Suopy 071
86C1-88CI uonmnN
uonuajur oseqoind ‘uondoorod ssournyyeo Wre[o Y[edy ‘WIE[d JUUOD JUSLNNN “9)L6 ‘€10C [eoTUI[D) JO [EUINO[ UBOLIOWY Te 10 Suopy 601
LETT-0CTT
uondoorad ssounse], W[ JUSIUO0D JUILINN ‘SLT ‘v10T uonnN Yiesy dnqnd exnspueyz 29 ensifiz MNOH ueA ‘SWOIA - 801
[oqe] Suner ySry L6706
dAN 03 uonueye ‘spnpoid ISIeay JO UoneIJHUIP| orge1], ojdnynj {[oqe| SWOIYIOUOIA “1ZL ‘v10T Auoddy ‘Te R uosier  L01
L19-S09
uondoorad sseupnypesy ‘uopdwnsuo)) WIe[o JUAUOD JUILNNN ‘D)EY “900T [oIeasay SunospIe[A JO [ewInof uopuey)) 2 JUISUBA\ 90T
91¢€-60¢
uondoorad ssounjyes wre[o Yredq “(DLE €00T SIeJJy JOWNSUo)) JO [euInof JuIsuep\ SO
TTI-+01 Jotaeteyg [epspue[asy
uondooiod ssounjyeay 030] yireoy (8% ‘910  Pue uonedNpg UonIINN JO [BUwIof 29 wepwy ‘JopufiisoQ ‘Suepy 01
08¢ 0LE
dAN 0} uonueRy W31 dygeL, odnmy (S)8T “€10¢ 20UBIdS AIOSUSG JO [eUmOf TeR[BPIA €01
uonuyur aseyoind opmye 7L9—+99 QUIDIPOIA
cuondaorad ssounse; tuondooiad ssaurnjyireay o10yd AYIeIH [2qe[ Sururem {[oqe| SWOIYIOUOIA! ‘9IS ‘910T QATJUIARI{ JO [BUINO[ UBJLISWIY ouaqoy 2 sddquep 701
YTE—50¢
uondoorod ssaunjyyeoyq W[ JUSIUO0D JUSLINN (8% ‘L00T amaddy sueT Jop ueA 29 diiip uea Q]
(uonuoyur) aseyoIng [2qe] Sururep 810C 10ded Sunjiop uadioy ueA 29 ury ueA 00|
[2qE[ SWoIYOoUOWw €T
201010 AJedH 9us17 oygel], rdnniy ‘030] yiesy (19T ‘7102 douaeja1d 2 Aen) pooq dlu] uea 2 ss1oQ ‘uadioy ueA 66
050] ey ySIT 6v1-8€1
uondoorad ssounjypesy ougel] d[dnnA {[oqe] SWOIYIOUON “(1DZL ‘v10T qpaddy dlu], uea 29 oyo1y ‘uodioH uea 86
091-8%1
o010y Ay[eoy W31 duger], o[dnAl :050] yeoH (LS *110T amaddy dluy, uea 29 uodioy uea /6
uopdwnsuo)) 96€—61¢
opme cuondodrad ssaunse) cuondsorad ssaurnjyiedy “(DIL ‘€102
dd
so[qerrea juapuadoq paIpnys sjoqe  ‘(ANSSI)[OA eI PO sioyny

(ponumuoo) ¢ J[qe,

pringer

Qs



J. of the Acad. Mark. Sci. (2020) 48:360-383 381
o
Appendix 2
Table 6 Effectiveness of different individual front-of-package labels (HOMA results on Fisher’s z back-transformed correlations)
Reductive Interpretive nutrient-specific labels Interpretive summary indicators
nutrient-specific
labels
e cor e = T2
3 g @ ¢ &
1401, Tamg] s, ] oo ) ")
) g = Bllo Y ®
Monochrome Traffic light Nutrition claim Health claim Warning Logo Rating
k Mean ES k Mean ES k Mean ES k Mean ES k Mean ES k Mean ES k Mean ES
Attention to Overall 15 025 31 =111 4 -.068%** 4 -.044% % 1 -.259%x
NFP
Healthfulness  Overall 94 .010 69 -.029 59 056% % 124 q73E 67 -.055%%* 75 056%%* 59 -011
Vice 46 047 30 .068* 18 .043 58 087 47 -.031 38 088 16 .005
Virtue 43 -.017 29 -102%* 27 .053 63 233 19 =120%%* 29 019* 41 -.019
Tastiness Overall 8 -.046 8 -.020 64 =223 10 -.094% %% 7 -.035 18 -.304* 10 .019
Vice 3 -119 2 .050 8 015 2 -.080 6 -.045 1 -.060 6 .018
Virtue 51 - 286%** 8 -101%* 17 -317* 2 .001
Attitude Overall 13 -.023 1 .090 45 -.007 16 - 144k 32 =131 3 -.046 2 31450
Vice 9 .005 1 .090 4 -.159%% 7 -.047 28 - 133 2 -.051 2 J31ge
Virtue 4 -.056%* 1 -178 9 -256%%* 4 - 118%** 1 -.040
Healthy Overall 62 266%** 90 188 18 235 15 280%%* 45 393
Purchase Overall 27 037 13 -.042 73 058 24 B 36 -.090%** 13 A31%* 23 -.025*
intention Vice 19 061 1 .050 33 .022 11 39w 22 -.082% %% 2 -.058 6 -.044%
Virtue 4 .033 2 .049 25 170%* 13 163%%* 12 -104%* 11 163%%* 13 -.010
Healthy choice Overall 72 093 %% 78 040+ 29 .140%%* 13 .054% %% 55 017
Consumption  Overall 6 -.008 41 058 -.070 2 -.035 5 .005 8 .006
Vice 2 -.068 30 .031 -213*% 2 -.035 1 -273 6 018
Virtue 7 152 .014 4 .020 2 -.031

* p<.05, ¥* p<.01, ¥*¥* p <.00. k =number of effect sizes; Mean ES = Fisher’s z back-transformed estimated correlations obtained from the random-
effect HOMA. Pictured labels are examples and not an exhaustive list of included formats

Open Access This article is distributed under the terms of the Creative
Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give
appropriate credit to the original author(s) and the source, provide a link
to the Creative Commons license, and indicate if changes were made.
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