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Abstract The aim of this study was to review research
conducted in 2003–2006 in the EU-15 countries on how
consumers perceive, understand, like and use nutrition
information on food labels. Based on a search of databases
on academic publications, Google-based search, and enqui-
ries directed to a range of food retailers, food companies,
consumer associations and government agencies, a total of
58 studies were identified. These studies were summarised
using a standard format guided by a model of consumer
information processing, and these summaries were subse-
quently processed using the MAXqda software in order to
identify key findings and common themes across the studies.
The studies show widespread consumer interest in nutrition
information on food packages, though this interest varies
across situations and products. Consumers like the idea of
simplified front of pack information but differ in their liking
for the various formats. Differences can be related to
conflicting preferences for ease of use, being fully informed
and not being pressurised into behaving in a particular way.
Most consumers understand the most common signposting
formats in the sense that they themselves believe that they
understand them and they can replay key information
presented to them in an experimental situation. There is,
however, virtually no insight into how labelling information
is, or will be, used in a real-world shopping situation, and
how it will affect consumers’ dietary patterns. Results are

largely in line with an earlier review by Cowburn and
Stockley (Public Health Nutr 8:21–28, 2005), covering
research up to 2002, but provide new insights into consumer
liking and understanding of simplified front of pack sign-
posting formats. There is an urgent need for more research
studying consumer use of nutritional information on food
labels in a real-world setting.
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Background

Getting consumers to eat more healthily is no trivial task.
While health is valued by everybody and therefore is one of
the fundamental drivers of human behaviour, attempts to
change eating patterns by informing consumers about the
link between diet and health have been difficult. One of the
major instruments in trying to bring about more healthy
eating patterns has been nutrition labelling. Nutrition
labelling is an attempt to provide consumers, at the point
of purchase, with information about the nutrition content of
individual food products, in order to enable consumers to
choose nutritionally appropriate food. It is an attractive
instrument for a variety of reasons: it supports the goal of
healthy eating while retaining consumer freedom of choice,
and it reduces information search costs for consumers,
which should make it more likely that the information
provided is actually being used.

However, there have been indications that nutrition
labels may not be used, even though consumers say that
they do, and that they may be misunderstood. These are
questions that can be investigated by conducting consumer
research. A few years ago, the European Heart Network
(EHN) sponsored a systematic review of the studies that
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had been conducted up to 2002 (Cowburn and Stockley
2005; European Heart Network 2003). They found that the
majority of the 103 papers identified in this search came
from the USA and the UK. They also concluded that
reported consumer use of nutrition labels is high, although
actual use appears to be considerably lower. Consumers
seem to be able to understand certain key terms and also
apply the information in simple tasks, but confusion
increases with complexity of the information and the task
to which it should be applied. They pointed out that
interpretational aids may serve a very useful function in
getting consumers to use this information more and in a
better way.

Since 2002, there has been considerably more discussion
on nutrition labels, and a good deal has actually concen-
trated on interpretational aids. One central idea has been the
distinction between labelling the front and back of pack-
ages, where the more common complex nutrition table on
the back of the product could be supplemented by a
simplified label on the front that summarises key informa-
tion. In the process in which key stakeholders in the
European food sector tried to clarify their own position with
regard to such proposals, more research has been commis-
sioned. A small part of this has been published in academic
journals, but the bulk of it is “grey” literature that has been
made available in the form of reports available on request
or downloadable from websites.

The aim of the present paper is to review research that
has become available after the 2002 deadline used by the
Cowburn and Stockley review (European Heart Network
2003; Cowburn and Stockley 2005). In addition, the present
review is limited to research done with European consumers,
more specifically research done in the EU-15 countries.

Methodology

There have been separate search methodologies for studies
published in academic journals and other studies, especially
stakeholder studies. For publications in academic journals,
the following databases were searched: Amed, Assia via
CSA, Biological Science, Biosis Biological Abstracts,
Blackwell Synergy, CAB Abstracts, CAB Health, Cinahl,
Cochrane, Ebsco, Embase, Emerald, Eric, Jneb, Medline,
Oxford Journals, PyscINFO, Science Citation Index, Sci-
ence Direct, Scopus, Social Sciences Index, Sociological
Abstracts, Springer Link and Wiley Interscience. In all
databases, a hierarchical search procedure was imple-
mented: (1) food or nutrition or diet, (2) labelling or
labelling or label or information or point-of-choice or point-
of-purchase or packet or package or food or industry or
“food industry” or nutrition or policy or “nutrition policy”
and (3) consumer. This procedure led to about 3,000 hits

(including multiple counts due to the same source being in
several databases). For all of these, abstracts were perused
to determine the relevance of the paper. This resulted in 53
papers of potential relevance, for which the full text version
was obtained. Papers mainly dealing with non-nutrition
aspects of labelling, such as quality labelling and labelling
with regard to production/processing methods [e.g. use of
genetically modified organisms (GMOs), irradiation and
organic production], were screened away. Papers dealing
with labelling information for allergenic consumers were
likewise screened away. The lists of references of the
papers retained were then perused for potential additional
relevant sources, but none were found. This resulted in 13
peer-reviewed papers.

In order to locate studies not published in academic
journals, the second author contacted food companies,
retailers, modern restaurants, consumer associations and
government agencies, directly and indirectly, via the EU
Platform for Action on Diet, Physical Activity and Health,
and asked for relevant material based on a short brief. In
addition, websites of organisations known to have been
involved in the debate on nutrition labels were investigated.
Finally, a Google search was conducted. While we cannot
ascertain with absolute certainty that we have located all
relevant studies, we can note that an informal circulation of
the results among European stakeholders has not resulted in
any feedback pointing out missing studies.

These procedures resulted in the identification of 45
reports or PowerPoint presentations. Thus, the whole
procedure resulted in the identification of 58 relevant items,
listed in the Appendix. Information extracted from the
items was guided by a theoretical framework, developed in
the next section.

Theoretical framework

Before going through the studies found, it is useful to
consider which types of effects are possible and of interest.
For this purpose, we developed a simple theoretical
framework, shown in Fig. 1. It is inspired by two streams
of research of importance for analysing effects of nutrition
information on consumers, namely consumer decision-
making and attitude formation and change. Research on
consumer decision-making (Peter et al. 1999; Solomon
et al. 2006; Bettman 1979; Bettman et al. 1998) deals with
the processes determining product choice in a situation
where multiple options are available, and how choice is
affected by information on the choice alternatives. Research
on attitude formation and change deals with how consumers
process information to which they are exposed, make
meaning of it and evaluate whether the information has
any positive or negative significance to them, which is
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usually regarded as a prerequisite for the information to
have any effect on their behaviour (Eagly and Chaiken
1993; McGuire 1985; Petty and Cacioppo 1981).

The model in Fig. 1 has been developed based on these two
streams of research. Its basic structure is inspired by classic
step models of consumer decision-making (e.g. Engel et al.
1968) and hierarchy of effects models of communication
effects (e.g. Lavidge and Steiner 1961). Only labels to which
consumers are exposed can be expected to have any effects.
The likelihood of exposure is increased if consumers actually
search for the label information, though active search is not a
necessary precondition for exposure, which may be acciden-
tal. Exposure leads to effects on subsequent behaviour only
when the information is perceived. Perception can be
conscious or subconscious, though conscious perception is
expected to have stronger effects on subsequent behaviour.
Perception leads to understanding, which is the meaning the
consumer attaches to what is perceived.

In analysing understanding, it is important to distinguish
between subjective and objective understanding. Subjective
understanding is the meaning the consumer attaches to the
perceived label information and covers also the extent to
which consumers believe they have “understood” what is
being communicated. Objective understanding is whether
the meaning the consumer has attached to the label
information is compatible with the meaning that the sender
of the label information intended to communicate. These
may be quite different. Understanding is to a large degree a
question of inferences (Kardes et al. 2004). Consumers

relate the perceived information to their pre-existing
knowledge and use this to infer meaning.

Another effect of perception and processing of the
information may be liking of the label. Consumers may like
the label—for example because they find it easy to un-
derstand and useful, or also because they like the symbols
and colours used. Liking need not be linked to understand-
ing, but can have impact on use of the label, as a label that is
liked can lead to a more positive evaluation of the product
even when it is not understood (so-called peripheral infor-
mation processing, see Petty and Cacioppo 1986).

Finally, the label information may be used in making
choices. Here we can distinguish between direct and
indirect effects, and between one-time and extended effects.
Direct, one-time effects are the effects of the label infor-
mation on the choice of the product that bears the label and
in the context of the purchase where the label information
was perceived. Direct, extended effects are effects on the
purchase of the product bearing the label over time, where
information effects may be cumulative and may extend
after the product may have ceased bearing the label or after
the label information has been altered. Indirect effects are
effects on all other food purchases. The processing of label
information may alter the overall pattern of food purchases—
label information may result in the consumer learning about
which product categories aremore healthy andwhich are less,
and this may alter the overall pattern of purchases such that
categories now regarded as less healthy are bought less and
categories regarded as more healthy are bought more often.
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Search, perception, understanding and use will be
influenced by a number of factors. In Fig. 1 we mention
the most prominent ones that have been discussed in the
literature and/or are likely to play a role based on general
consumer behaviour theory. Interest in nutrition issues can
be expected to have effects on all phases of the process.
Knowledge about nutrition issues can be expected to have
effects especially on understanding and use. Consumer
demographics are often discussed as determinants, though
they are more likely to be correlates of actual determinants,
such as interest in and knowledge about nutrition, price
consciousness or health status. On the information supply
side, the format of the label obviously is expected to have a
major impact. This framework was used to extract
information from and evaluate the studies found.

Information extraction procedure

All studies were summarised in a standard format, struc-
tured by the nature of data collection (qualitative/quantita-
tive), the sample, the study design, the theoretical approach
used, which parts of the model in Fig. 1 were covered and
main results. All information was entered into MAXqda, a
software for qualitative data analysis. The software was
used for information retrieval in the process of deriving
main results across the 58 items. Key characteristics of the
58 studies are summarised in the Appendix.

It should be noted that academic publications and material
from stakeholder-initiated research are usually not reported
to the same standards. Stakeholder-initiated research has
been in almost all cases conducted by market research
companies, and both the research itself and the way it is
reported follows industry standards for the market research
business. This means a strong emphasis on sampling,
recruitment of respondents and, in the case of qualitative

research, characterization of individual informants by key
characteristics. It also means an emphasis on simple and
descriptive statistics and, in the case of qualitative research,
no information on modes of analysis of the data. Academic
publications have gone through the quality control of
refereed publications, and information on samples, measure-
ments and statistical methods are usually complete. In
dealing with these differences in standards of documentation
in this review, two measures have been taken.

First, we list in Table 1 major quality criteria used in
assessing the studies and the results of the assessment. A
few things are worth noticing. The vast majority of the
studies—alsomany of those published in academic journals—
do not specify any theoretical framework or background.
This is somewhat astonishing, since we are dealing here
with a complex aspect of human behaviour, and lots of
relevant theoretical insights are available in areas like
consumer psychology, cognitive psychology, sociology
and economics (Baltas 2001). Also, as noted above,
stakeholder-initiated research is many times deficient in
describing the tools of analysis used, mostly when doing
qualitative research. Finally, for a number of studies details
of sampling and data collection are unclear. This last group
of studies has received the least weight in the review, and in
the few cases where these are nevertheless cited we will
mention their limitations. We have decided not to discard
them completely from this review, as they can provide
important hints for future research—for example, the only
sources giving some evidence on real sales impact are in
this category.

Second, we have looked for convergence across the 58
items. Results that seem to be consistent across several
studies employing different methodologies and samples re-
ceive more weight in this report. This is consistent with the
principles of triangulation and convergent validity common-
ly applied in the social sciences (e.g. Bryman and Bell 2003).

Table 1 Quality assessment of studies

Major quality criteria used in assessing the studies

1. For all studies # studies found wanting on criterion (overall n=58)
(a) Theoretical framework specified 49 (all except 4, 14, 26, 33, 43, 49, 53, 55, 56)
(b) Selection of respondents/subjects/ informants well-reasoned

and clearly described
9 (1, 27, 30, 31, 40, 42, 45, 46, 52)

(c) Choice of methodology for data collection appropriate and clearly described 14 (3, 8, 9, 15, 31, 35, 36, 40, 41, 42, 45, 46, 51, 52)
(d) Choice of tools for data analysis appropriate and clearly described 22 (3, 8, 9, 13, 15, 17 ,20, 21, 23, 25, 28, 31, 35, 36, 37,

40, 41, 42, 45, 51, 52, 58)
(e) Results clearly reported 0
2. For cross-sectional surveys
(a) Sample representative of population 5 (34, 37, 40, 42, 46)
3. For experimental studies
(a) Adequate assignment of subjects to experimental groups 0
(b) Adequate methodology in within-subjects designs 0
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Main results

In the following, numbers in parentheses refer to the studies
listed in the Appendix

First, we can note that an impressive amount of work has
been done with consumers on nutrition labels within this
relatively short time period. We believe that two events have
been instrumental in this. One is the move from the European
Commission to re-look at the 16-year old Directive on
Nutrition Labelling (90/496/EEC). The other is the debate on
simplified front of pack labels (“signposting”), fuelled by
some consumer associations, some major retailers and
notably the work done by the UK Food Standards Agency.

There is a clear difference between the studies done in
academia and published in refereed journals and the studies
commissioned by stakeholders and usually carried out by a
market research company. The former are typically based on
smaller samples, often with limited geographical reach and
partly driven by considerations of cost and convenience. On
the other hand, they use advanced statistical methods and
aim at explaining consumer behaviour, often with a
combination of demographic, attitudinal and economic
factors. The latter are typically based on samples of
considerable size—series of focus groups with geographical
spread when doing qualitative work, large quota samples
when doing quantitative work. The methods used, on the
other hand, are simple. Analysis of quantitative data is
usually restricted to descriptive statistics, and there are only
very basic attempts at explaining the behaviour described.

There are three main types of studies: cross-sectional
surveys, qualitative studies mostly employing focus groups
and experiments. Even within these categories, research
design and methodologies employed vary considerably, so
that many results are not readily comparable.

Interest

Across the studies covered by this review, there is a
surprising degree of consistency in the conclusions about
consumer interest in nutrition information and in their
interest in getting this information from nutrition labels on
food products. Participants were generally aware of the
overall link between food and health, indicate an interest in
nutrition and are also interested in getting information about
the nutritional properties of the food they eat (2, 3, 6, 9, 11,
12, 20, 33, 38, 41, 46). Nutrition information is not, though,
the top interest with regard to food, even in those countries
where nutrition issues are of higher interest. In a Dutch study,
for example, informants would rather talk about tasty food,
food safety or issues like GMO before getting into nutrition
(55). In a Swedish study respondents ranked health and
nutrition sixth in importance after food safety, freshness,

taste, free of pesticides and animal welfare (50). In a study on
what kind of information consumers would like to see on
meat labels in Europe, nutrition information was rated as of
medium importance, lower than information on origin and
best before date (5); in an Irish study the top five items
respondents wanted from labels were best before data,
additive content, fat content, production date and origin (19).

There are numerous qualifications. They refer to types of
consumers, types of products, type of situation and type of
label. Across the studies, a recurrent theme is that certain
demographic groups have a higher interest in nutrition
information. Women were generally more interested than
men, and parents of children living at home, especially pre-
teenage children, were more interested than pre-kids adults
or empty nesters (6, 20, 24, 37, 58). However, young women
may be interested in nutrition for reasons of weight control
(21, 35) and aesthetic concerns (58). There was also an age
effect with older informants more interested due to a
generally increased health concern (20, 24, 33, 58), though
this baseline interest may be counteracted by more diffi-
culties in processing information in the high age groups.
There seems to be a geographical/cultural effect as well,
roughly following a North-South distinction, which can be
seen best in the study by the European Commission (13).
Informants in the Nordic countries, in the Netherlands and in
the UKwere most interested, whereas informants in countries
like France, Greece and Spain were not so enthusiastic about
the prospects of receiving more nutrition information. The UK
may be special due to the high media attention that has been
given to nutrition, as well as a history of more widespread
application of nutrition information on labels.

However, some consumer differences cannot be attrib-
uted to demographics or country alone. In some of the
studies, informants clearly also differed in their general
attitude to food and health. There may be a trade-off
between health and nutrition on one side and price and/or
taste on the other, and some take sides for taste and/or price
and attach lower importance to health and nutrition (e.g. 14,
27); there may be also a notion of resistance against
attempts to impose a “scientific” approach to something
that is very much linked to enjoyment (e.g. 15, 27).

Consumers are more interested in nutrition information
for some products than others. In several studies, informants
expressed a view that nutrition information is less relevant
for fresh products like fruits, vegetables and meat (13, 38)
and informants expressed reservations with regard to
products that are regarded as a treat (13, 24, 27), which
was especially clear in those studies dealing specifically with
chocolate (35, 36). Products where interest is highest were
typically processed products with a low degree of transpar-
ency, like ready meals (13, 24, 38).

When consumers are interested in nutrition information,
this does not imply that they want to get this information
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from labels. They are generally positive about labelling,
especially if it is applied systematically to all packaged
products (e.g. 12, 13). When compared to other sources
with high credibility like doctors, dieticians, and also
friends and relatives, a Dutch study found that interest in
getting information from them is generally higher (55).

Expressed interest was often linked to situations where a
product is bought for the first time, and where information
need is highest (1, 16, 20, 27, 38). Several informants
across studies also mentioned that they are not interested in
nutrition information in situations where they are time
pressured (13, 20, 27, 28, 34, 36), which goes for many
shopping situations.

The nutrition information spontaneously mentioned first
as of interest by informants in the qualitative studies is
often calories and/or fat (13, 23, 35, 58); others are sugar,
salt, carbohydrates, vitamins and calcium. Informants also
mention additives, “artificials” (colours, preservatives,
flavours, see 35), E-numbers and sweeteners. Results of
the quantitative studies differ in details, but usually have fat
and/or calories, salt and sugar at the top of the list (1, 6, 19,
22, 24, 32, 34, 40, 46, 57).

Knowledge

While nutrition knowledge was not the primary aim of
investigation in the studies reviewed, many address it as
background information and possible determinant of label
understanding and use. There is quite good consistency
across the qualitative studies in the way nutrition knowl-
edge is expressed. Informants express uneasiness and
confusion, and are frustrated by what they perceive as
contradictions among experts and the fact that new and
different information is emerging all the time. There is
generally a good understanding of calories (e.g. 15, 35, 37,
44), but confusion about nutrients.

The quantitative results are largely in line with this.
Respondents could often express agreement that one should
eat less food with sugar and fat and more fruits and
vegetables (e.g. 22), a finding corroborated in other studies,
both quantitative and qualitative. In the BEUC (6) study in
five European countries, when presented with a product high
in carbohydrate/sugar content, 12% of respondents thought it
was nutritionally very good and 54% believed it was rather
good. For five questions testing nutrition knowledge, correct
answers varied from 19 to 51%. In an Irish study, more than
half of the respondents answered “don’t know” when asked
how much salt or fat they should eat on a typical day (44).

Search

In our conceptual model, search referred to effortful activ-
ities by consumers to get access to information on nutrition

labels, in contrast to situations where consumers are acci-
dentally exposed to these labels and then may or may not
process the information on them. On theoretical grounds,
this distinction is important, because when consumers en-
gage in effortful search, then the subsequent processing of
the information will be more in-depth and chances of the
information actually affecting food choices are higher. The
distinction between effortful search and accidental exposure
is almost never made in the studies analysed. The way in
which the extent of effortful search can be investigated is
either by consumers reporting on their own behaviour, or
by observations in a real-world environment. The only
observational study in this review is the one by Waitrose
(58), where informants tended to make only limited effort
to see labels. There were many studies dealing with self-
reported behaviour, but usually they did not distinguish
between effortful search and accidental exposure. There
were two exceptions. The qualitative study by European
Food Information Council (15), based on focus groups in
France, Germany, the Netherlands and the UK, led to the
impression that (some) consumers seek out labels actively
in the UK, but less so in the other countries, which may be
related to the differences in availability of and familiarity
with labels that exist between these countries. In the
quantitative French study by Consommation Logement et
Cadre de Vie (11), based on a quota sample of 850, 22%
reported that they are interested in nutrition labels and
search for them actively, whereas another 41% reported that
they read the information when they are exposed to it
accidentally rather than seeking it out.

Perception

Since our conceptual model is post hoc, categorisation of
research results is not always straightforward, and there is a
fine borderline between perception, understanding and use.
Perception, as defined above, deals with whether the label
information actually is taken up by the consumer. Most of
the research results categorised under perception have to do
with the question whether consumers read the labels.
Research on inferences made during or after reading the in-
formation will be dealt with under understanding.

In our conceptual model, we have made a distinction
between conscious and subconscious perception. Exposure
is known to lead to subconscious activation of certain
familiar concepts the recipient of the information is exposed
to. None of the studies perused addressed this.

Ways in which reading and awareness are measured
differ considerably between studies, and results are thus not
readily comparable. In the ACNielsen (1) study, which was
conducted in 38 countries, 18% of the European respon-
dents claimed that they “always” check the nutrition
information on the package, with highest rates reported
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for Portugal (44%), Italy (31%) and Denmark (30%). In
other studies, the percentages reporting to check nutrition
information always or occasionally are correspondingly
high, e.g. 52% for a study for Kellogg’s in the UK (30),
65% in an Irish study (44), 50% in a Swedish study (50)
and (roughly comparable) 63% in France (11). In other
studies the figures are still higher (31, 40), though the
samples used there are either not clearly reported or of
questionable representativity. Generally, such figures
should be interpreted with caution and probably contain a
good deal of over-reporting, and it may also not always be
clear to respondents what the term “nutrition information”
means. Some consumers are known to confuse nutrition
information with ingredients lists, and also with nutrition
claims, which are designed to attract attention to a much
higher degree than nutrition tables [e.g. in the BEUC study
(6), 59% claim that nutrition claims catch their attention
and that they read them].

It is therefore more interesting to look at how the figures
differ by consumer groups and situations. In line with the
differences between demographic segments noticed in the
section on interest, women report more reading of nutrition
labels than men (19, 30, 49), and also some of the other
factors mentioned in the section on interest (older consum-
ers, parents) occur again. As for situation, several studies
address whether a product is being bought for the first time,
which increases reported reading rates [41% for the
European part of the ACNielsen study (1), see also (27,
28)], and in the qualitative studies there are indications that
time pressure decreases likelihood of reading nutrition
information (27). Also selective reading of information on
certain nutrients is reported, mainly following the results
reported above for interest. In two large comparative
studies, information on fat content and calories (in that
order) were reported most often as being read (1, 6).

Self-reported reading measures are based on respon-
dents’ interpretation of their own past behaviour and may
be of limited predictive power for perception of future
labelling initiatives. Perception of new information can be
analysed in field experiments or by tachistoscopic tests in
the laboratory. Steenhuis et al. (47) introduced new
labelling in an experimental set-up of Dutch supermarkets,
supported by an educational campaign, and found that
while 50% of respondents had noticed the intervention, only
25% had noticed the labels. A tachistoscopic investigation
for Kellogg’s (29), involving 1-s and 2-s flashes of pack-
ages with an added GDA label, showed perception rates of
3–4% for the 1-s flash and about 20% for the 2-s flash.

Liking

A good deal of research has been done on liking—whether
consumers like the idea of simplified labels and front of

pack signposting in general, but in particular how they like
different types of label formats. This covers both qualitative
studies, where informants are confronted with different
types of label formats and are openly asked for their reac-
tions, and for quantitative research, where different formats
have to be rated according to general preference or ac-
cording to a number of different dimensions.

At the general level across the studies, consumers
generally like the idea of improved nutrition labels, and
they like the idea of front of pack signposting as a shopping
aid (e.g. 21, 26). Having said that, opinions begin to differ
considerably once people are confronted with concrete
proposals for, or examples of, simplified nutrition labels. In
order to reconcile the various findings, we would like to
hypothesise, based on the findings analysed, that there are
three basic considerations that guide consumer liking for
various signposting formats. First, consumers like simplifi-
cation (e.g. 8, 16, 20, 27). They know that in a real
shopping situation they have limited time and possibility to
look at back of pack labels, of which they are critical
because of bad legibility and unknown terms (see below
section on understanding). They also find it difficult to
interpret various nutrients, compare numbers, and are
generally wary about the cognitive load that comes with
trying to make use of nutrient tables. Second, however,
when presented with simplified information like traffic
lights or health logos, consumers still would like to know
what this simplified information stands for and how the red
light or the health logo has been arrived at, and are wary of
the fact that somebody may have made a decision for them
that they do not understand, even when this someone has
good credibility (e.g. 3, 16, 27, 37). Third, nutrition
information can create resistance in consumers when they
feel coerced or pushed to make choices that they do not
want (e.g. 8, 12, 17, 20, 25, 35, 37).

Obviously, these three considerations have different and
partly incompatible implications, and nutrition labelling
systems that consumers like therefore have to be a
compromise balancing these different criteria. Also, con-
sumers will differ in the weight that these different criteria
have for them. We believe that this idea of a trade-off in the
mind of the consumer can help in providing structure to a
range of the findings on liking of various formats.

The research done on liking of various formats
can be divided into four groups or issues

The first deals with comparing the three major groups of
formats that have been discussed: traffic light systems,
GDA-based systems and health logos/ratings. Simple traffic
lights and health logos were mostly less liked (e.g. 10, 12,
37, 53). They are formats that provide the most simplifi-
cation, but fail on the other two criteria. Simple traffic
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lights have been characterised as “too didactic” (21) or
“paternalistic” (37), and similar reactions have been
observed for health logos (27), although reactions there
depend on the perceived intent. A “be treatwise” or an “an
occasional treat” logo, tested for use on chocolate bars and
perceived as a mild reminder not to overindulge, was
received positively (27, 36). Energy labels, which are
another way of presenting information with a high degree
of simplification, were generally liked (16), but there were
also concerns that the purpose of energy labels is to
encourage people to count calories, which has a coercive
element (17).

When comparing multiple traffic lights and GDA-based
systems, the results are not clear-cut (e.g. 7, 10, 12, 37, 51).
Also, there is a hybrid format, the colour-coded GDA
format, which combines elements of both. Referring back
to the three criteria for liking discussed above, multiple
traffic lights seem to outperform GDA-based systems in
simplicity, but the GDA-based systems score higher on the
two other dimensions. In a study commissioned by Tesco
(51), for example, Tesco’s GDA system won higher
agreement on the statement “gives me all the information
I need” compared to the traffic light system. The colour-
coded GDA clearly outperformed the multiple traffic light
in terms of liking in a Food Standards Agency study (24),
with 65% preferring the colour-coded GDA as compared to
30% for multiple traffic lights. This result is compatible
with our reasoning about liking being based on three
dimensions: the colour coding provides the simplicity
(since the processing of the label can be limited to the
colours, ignoring the rest), but the GDA information gives
reassurance by providing numbers that one, in principle,
could go back to for verification, giving an impression of
more transparency and less paternalism.

The second group comprises studies comparing colour-
coded systems with other systems. Results here show that
the use of colours to provide information seems to be liked
by many consumers (3, 28, 35). In the Food Standards
Agency studies, multiple traffic lights and the colour-coded
GDA emerged as the two formats clearly liked most, as
noted above, and when comparing the colour-coded GDA
with a monochrome GDA, respondents overwhelmingly
preferred the coloured one (23, 25). Variations of this
general theme, like Sainsbury’s Wheel of Health (that
combines colour coding with giving numerical information
on nutrients) also seem to obtain high degrees of liking.

A number of studies have compared different formats of
providing GDA-related nutrition information. One question
addressed is whether GDA charts should contain information
in grams, in percentages or both. Results were mixed (10, 25,
28, 35), with informants in the qualitative studies expressing
both liking and disliking percentages. Reasons given for
liking in the qualitative studies are that they simplify the

information and make it more difficult to ignore (28), reasons
for disliking that they increase the complexity and do not add
extra information (25, 28) and that some report having had
problems with them already back in their school days (25). In
a quantitative study comparing three formats in three
countries, a format containing grams per serving and
percentages was more liked than formats containing % only
or grams and a bar chart in the UK and Germany, with no
clear preferences in France (10). Various forms of visual-
isation, like bar charts, pie charts and different uses of colour
have been tried (23, 29, 36), but have mostly been found to be
disliked as being too complicated.

Several studies have looked at liking of reporting
nutrition information per 100 g or per serving. Participants
in the studies generally agreed that it is important that it is
absolutely clear what a “serving” is, and often this is far from
the case, but apart from that preferences for these various
formats seem to vary a good deal, with preferences found both
for information per 100 g (38), for information per serving (3,
10) and for providing both (34, 40). One study indicates that
these preferences vary by product (18), and another indicated
that preferences for one or the other may also depend on what
the information is to be used for—comparison between
products or how much of a nutrient is present in a serving of
the product (16).

Understanding

Research on perceived understanding of existing nutrition
labels is somewhat equivocal. On the one hand, when asked
in quantitative surveys whether they understand such labels
wholly or partly, the majority of respondents usually answer
yes (1, 6, 11, 19, 22, 31, 44, 57). At the same time,
respondents usually also answer yes to questions on whether
such labels need improvements (6, 11, 31, 34). In qualitative
studies, the critical aspects predominate. Existing nutrition
information on food packs is criticised for being hard to find,
having poor legibility, using unknown terms and being
confusing (9, 15, 16, 21, 23, 27, 58). In the extensive
qualitative study on labelling by the European Commission
(13), criticism related to finding information difficult to
locate, difficult to read, concealed by stick-on labels, small
font size, multi-lingual labels, lack of colour contrast letters/
background, lack of standardisation and “obscure” wording.

The overarching result with regard to the various new
front of pack signposting schemes proposed is that
participants in the studies generally find them easy to
understand. In quantitative studies comparing various
formats (typically traffic light systems, GDA-based systems
and health logos or rating systems), levels of self-rated
understanding did not vary very much (12, 51, 53, 57). In
the qualitative studies conducted on behalf of the Food
Standards Agency (21, 23) in the UK, traffic light formats
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and colour-coded GDA formats were viewed as best in
terms of understanding, whereas reactions were a bit more
mixed with regard to some of the other formats. Thus,
comments on both simple traffic lights and health symbols
included that it was difficult to know what they cover, and a
monochrome GDA was regarded as more difficult to
understand than a colour-coded one. Other qualitative
studies focusing specifically on the two most debated
systems, multiple traffic lights and various versions of
GDA-based systems, also found generally that participants
viewed them as easy to understand (8, 23, 36, 45). For
traffic light formats, the picture may change a bit though,
when consumers are confronted with them not in a single
product context, but in a meal context; understanding what
the system means when trying to compose a meal may be
different than understanding what it means when choosing
a particular product (36). The different variations of calorie
signposts tested by the European Food Information Council
(16) were also perceived as easy to understand.

There have been a few studies on how consumers infer
perceived overall healthiness of a product from the informa-
tion provided. One interesting result from a multi-country
study (France, Germany, UK) was that respondents rated the
overall healthiness of a product as higher when the product
was displaying a health logo or health rating system, as
compared to formats providing a range of indicators, such as
multiple traffic lights and GDA systems (10); a similar result
was obtained in a Dutch study (18). A qualitative study (28)
suggested that consumers may combine information from the
nutrition label with information from the ingredients list to
arrive at inferences about overall healthiness. Generally, we
know little about the inferences made when processing
nutrition information on packages.

Objective tests of understanding come in various forms:
asking people to replay part of the label information, asking
them to evaluate a given product based on a given nutrient,
asking them to compare two products based on a given
nutrient, asking them to evaluate the overall healthiness of a
product. Usually, a majority of respondents can correctly
replay information given on one nutrient, though the
percentage of correct answers may depend on the format
in which the information is given. For example, in a study
conducted by Cereal Partners Worldwide (10), when asked
to indicate the correct amount of whole grain contained in a
cereal product, 91% could answer correctly after having
seen a product with a GDA format referred to as “industry
standard” (grams and percentages for five key nutrients
including calories), compared to 71% when the same
information is given in a bar chart format. On the other
hand, when asking for which of the nutrients on the label
contained the highest proportion of the GDA, 60% could
give a correct answer when using a bar chart, compared to
37% for a pie chart (29). Different formats may thus

facilitate processing in different ways for different tasks.
This is, of course, not surprising. In one of the Food
Standards Agency studies (24), respondents had to evaluate
whether a product was high, medium or low on two key
nutrients. Of four formats tested, the multiple traffic light
led to most correct answers, ahead of the colour-coded
GDA information, a finding that may be related to the fact
that the multiple traffic light provided exactly this informa-
tion, and nothing else. When, however, respondents were
asked which of two products was higher on these two key
nutrients, the colour-coded GDA outperformed the traffic
light system. Both clearly outperformed a simple traffic
light system. In a study commissioned by Which? (57), the
multiple traffic light system clearly outperformed various
versions of a GDA-based system when the task was to find
out whether the level of four nutrients in the product was
low, medium or high. Most of these results can be inter-
preted on the background of the simple hypothesis that share
of correct answers increases in line with a decrease in the
requirements for processing of the information provided in
order to give a correct answer. In the Which? study, the four
formats tested did not differ in the likelihood of aiding
respondents to classify a given product as healthy or
unhealthy (according to criteria predefined by the Which?
food team), with about half of the respondents classifying
the product incorrectly (according to the Which? criteria).
However, when confronted with pairs of products, 90% of
the respondents could correctly identify the product that was
healthier (again, according to a predefined objective
criterion), with the multiple traffic light system leading to
more correct classifications than the three GDA-based
systems (97 compared to 87%).

There were mixed results with regard to the effects of
demographic factors on understanding. Concerning objective
understanding, the Food Standards Agency (22) study and
the French study by Consommation Logement et Cadre de
Vie (12) found that the older age group and the lowest social
status groups/less educated respondents performed worse
than the rest on the indicators of objective understanding. The
Which? study (57) found that respondents in lower socio-
economic groups had more difficulties in correctly classify-
ing key nutrients as high, medium and low when confronted
with the GDA-based system used by Tesco (colour-coded,
but not traffic lights). But in terms of subjective understand-
ing, research commissioned by Tesco (51) showed that ethnic
minorities, respondents over 55 and respondents from the DE
social grades generally found both GDA-based labels and
multiple traffic lights easy to understand, and the experimen-
tal study by Unilever (53) could not find effects of education
in perceived understanding.

There are limitations in the research that has been con-
ducted on understanding of nutrition labels. As for subjec-
tive understanding, it is reassuring to know that consumers
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mostly feel they understand the information, but with
regard to any desired health or nutrition effects of labels it
would be more important to analyse what they think they
have understood, i.e. to shed more light on the inferences
made from the label. This topic has only been touched
upon. As for the objective understanding tests, most of
them do not go beyond demands for simple replaying some
of the label information, and in addition they have all been
conducted in forced exposure situations that are not typical
for real-world shopping.

Use

Research on use of nutrition information on labels is in four
categories. The first is self-reported use of labels already
existing. The second is imagined (hypothetical) use of new
label formats not yet on the market. The third covers studies
on how label information affects intentions to buy the
labelled products. Finally, there could in principle be
studies on actual use, though only limited information was
found in this category.

Measures on self-reported use are close to measures on
self-reported perception, the difference being in questions
posed, such as “do you usually read...” as compared to “do
you usually use...”. Since perception and use are conceptually
different—you may read (and understand) labels, but not use
them in your decision-making—we keep this distinction here,
but when it comes to self-reporting measures, measures of
reading and using are probably addressing much of the same
thing. Not surprisingly, therefore, the results reported now on
self-reported use follow closely the results described above
on self-reported reading.

Both in qualitative and quantitative research, many
participants claim that they use nutrition information from
packages. For example, in the French study by Consomma-
tion Logement et Cadre de Vie (11), 33% of respondents
claimed they buy based on nutrition claims and 24% based
on nutrition labels. Figures as high or higher have been
reported also for France by Mannell et al. (34), for Greece by
Drichoutis et al. (14), for the UK by the Food Standards
Agency (22) and the Institute of Grocery Distribution (27),
for Spain by Gracia et al. (26), and for Sweden by
Svederberg et al. (50). A range of demographic effects have
been reported, including higher self-reported label use by
women, by older consumers, by more educated consumers
and by consumers in the higher social strata, though the
results do not compare easily across the various studies.
Price interest correlates negatively with self-reported label
use (14, 26). Label use is positively linked to buying new
products (1, 16, 27) and negatively to time pressure (27, 20).
There are also differences according to product category, and
the main tendency seems to be that self-reported use is higher
for products with a higher degree of processing (34, 38, 45).

When testing new formats, in some studies participants
were encouraged to speculate about the ways in which they
would use the information. This applies especially to health
logos, traffic light systems and GDA-based systems. One
finding is that informants in some qualitative studies
underlined that red lights or other deterring signals,
including unfavourable GDA data, would not prevent them
from eating products they like for their taste or as a treat,
even though this may lead to some moderation (3, 27). In
some of the Food Standards Agency research, informants
could imagine using this type of information as a heuristic
in screening products, especially when the information is
colour-coded, and especially in cases where there is a range
of product alternatives (in the same product category) that
may differ in their “colour range” (23). Some informants
believed that colour-coded information would be more
difficult to ignore than other formats and therefore would
have more impact on their purchases (25), and some
foresaw some confusion when signposting information
was to be used to choose not only single products, but
whole meals or weekly shopping baskets (21). In a Dutch
study (17), informants imagined that health logos would
mostly be used when choosing products where they were in
doubt about the product’s health status.

A few studies measured future buying intentions for
products that were shown with and without nutrition signposts
(18, 53). They found that the buying intentions for the less
healthy products decreased when they had the logo or signpost.
This effect was largely independent of the format used.

There were only a few references to anything resembling
real-world use of nutrition labels. The Dutch experiment by
Steenhuis et al. (47) experimentally introduced fat labels in
some supermarkets and measured fat intake of clients by a
food frequency list; the experimental group where labels
were introduced could be compared to another experimental
group where educational material, but no labels, were
introduced, and a control group. No significant changes in
fat intake could be detected. Both Sainsbury’s (45) and
Tesco (52) have provided some material showing that, after
introduction of their signposting system (the Wheel of
Health, a colour-coded GDA system, for Sainsbury’s and a
not colour-coded GDA system for Tesco), sales of some
healthier products went up whereas sales of comparable
products with less favourable nutrient information went
down. The evidence is more anecdotal, though, since there
is no control for other factors and details are not reported.
Waitrose (58) commissioned a think-aloud study where
informants were followed on a shopping trip, which yielded
some interesting insights. For yoghurt, for example, the
perception that this product generally is healthy led most
informants not to look at additional nutrition information,
and for both ready meals and sandwiches choices were
determined by appearance, expected taste and convenience,
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and nutrition information played almost no role. For cereals,
information is used when making decisions, but is no longer
used once brand loyalty is established.

Overall, the studies give only very limited insight into
label use. As with the results on self-reported perception,
self-reported use is most likely heavily over-reported,
though the demographic differences found are probably
valid. The results on hypothetical use are interesting for
formulating hypotheses on how signposting information,
and especially colour codes, may be used, but need not
have any relationship to actual use. The results on intention
are interesting, but may be subject to demand effects. With
regard to actual use, there are practically no studies.

We would also like to briefly draw attention to our dis-
tinction of different types of use. To the extent we have
indicators about use at all, they mostly refer to use in the
decision to buy the product that carries the label or not. As
explained earlier, this is only the most direct and immediate
form of use.

Main conclusions

Four major conclusions emerge across the studies. First,
there is widespread interest for nutrition information on
food packages. Consumers generally understand the link
between food and health, and many have an interest in
doing something about it, including the use of nutrition
information. But the degree of interest differs between
consumers and varies across situations and products; in
addition, it coexists with other interests in food, notably
interests in good taste, traditional eating and indulgence.

Second, consumers like the idea of simplified front of
pack information. They may differ, though, in their liking
for various formats, and these differences can be related to
conflicting preferences for ease of use, being fully informed
and not being coerced into certain types of behaviour. For
example, many consumers like colour coding, but some
regard reds and greens on food products as too pushy.

Third, most consumers understand the most common
signposting formats in the sense that they believe that they
understand them and that they can replay key information
presented to them in an experimental situation.

Fourth, we have little insight into how labelling infor-
mation is/will be used in a real-world shopping situation,
and how it will affect consumers’ dietary patterns.

It is worthwhile comparing the results of our review with
the conclusions from the thorough review done by Cow-
burn and Stockley for the European Heart Network
(European Heart Network 2003; Cowburn and Stockley
2005). Their conclusions on whether consumers look at
nutrition labelling (roughly corresponding to what here is
called perception) are largely identical to those in the present

review. Also the conclusions about demographic differences
are largely the same, as are the results on which nutrients
people are most interested in (fat, calories, sugar). These
conclusions are also supported by a review by Drichoutis et
al. (2006). The European Heart Network review also
concluded that actual label reading as revealed by protocol
analysis was a good deal lower than reported label reading,
which is in line with results in the Waitrose (58) study
reviewed here.

Also the results on understanding are much in line.
Conclusions pointed to the complexity of standard nutrition
labelling and problems with technical terms, numerical
calculations and, for some people, percentages.

A major difference is in the range of research on front of
pack information covered in this review. While the EHN
review covers studies on front of pack health logos, multi-
nutrient front of pack information, such as multiple traffic
lights and GDA-based systems, were not covered there,
probably because they did not exist.

In discussing gaps in research, Cowburn and Stockley
argued for a need to do more studies in European countries
outside the UK. While UK studies still are very prominent
in our review as well, we could identify more research
being done in other countries, and even some comparative
research across several countries. They also argued for a
need to conduct studies with larger and more representative
samples. This is still a problem for the academic papers
identified, but the stakeholder-initiated research mostly
works with samples of considerable size and good quality.

Suggestions for future research

One of our main conclusions was that there is widespread
interest for nutrition information on food packages, but we
also saw that this interest differs between people, situations
and products. It would be very useful to have a European
segmentation study on consumer interest in nutrition infor-
mation—a study that distinguishes different types of consum-
ers with regard to their interest in nutrition information, their
interest in getting this information from labels, their perceived
trade-offs between healthy eating and other food purchase
motives, and the way in which their interest in nutrition
information differs between products and situations. The
study would quantify the size of the various segments found
and profile them with regard to their current shopping
behaviour, their current dietary patterns, their health status
and their demographic characteristics. It would also take into
account the interaction between consumer interest in
nutritional information and actual availability of such infor-
mation. It would be extremely helpful in discussing different
ways of addressing different types of consumers when
providing nutrition information, and also in putting nutrition
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information on package labels into the context of other
information sources (Kremers et al. 2006).

We have, in this review, presented a hypothesis that
could reconcile many of the diverse findings on which
kinds of label formats consumers prefer, and this hypothesis
should be tested in a study on determinants of consumer
liking of different nutrition label formats. Our hypothesis
was that liking is determined by three conflicting dimen-
sions: the desire for simplicity, the desire for full informa-
tion and the desire not to be coerced into particular types of
food choices. Again, we suspect that consumers will differ
in the weight they attach to these three dimensions, and in
the way they trade them off against each other. The three
dimensions should be measured and used in explaining
liking for different types of formats. Also, the role of liking
in inducing actual use of the information should be dealt
with, drawing on relevant theory from social psychology.

We are in urgent need of studies on real-world label
perception and low involvement learning. Almost all we know
on label perception is based on consumer self-reports and are
most likely grossly overestimated (Cowburn and Stockley
2005). In the real world, label perception, if it occurs at all, will
be mostly in situations of time pressure and as part of decisions
in which habitual behaviour and the use of heuristics play a big
role. Label perception in the shop can be studied by
observational methods and by at-the-shelf interviewing meth-
ods analogue to those that have been used in price perception
research (e.g. Dickson and Sawyer 1990). Such studies can be
complemented by eye-tracking experiments in the laboratory
(Pieters and Warlop 1999) and by choice experiments that do
not involve forced exposure to labels. They need to build on
insights on low involvement learning, including subconscious
perceptual processes (Grunert 1996). Such results on real-world
label perception would allow the formulation of realistic expec-
tations about label effects and more importantly could give
important directions for improving label exposure and for label
formats that encourage perception.

Another area that needs much more attention is the
inferences that consumers make from the label information.
The closest we come to this in the studies described is some
insight into the degree to which consumers infer healthiness
of a product from the label information. Quite obviously,
consumers may draw different inferences from information
about different nutrients, from different ways of presenting
the information and from different patterns of information
across the key nutrients, like different patterns of green,
amber and red in colour-coded information. Theories on
inference making, employing the accessibility-diagnosticity
approach (Biehal and Chakravarti 1983; Kardes et al. 2004)
could fruitfully be employed to shed light on this issue,
which could be researched by a combination of qualitative
studies employing the laddering methodology (Grunert and
Grunert 1995) and experimental designs. Such studies would

yield considerably more in-depth insight into how consum-
ers’ personal health theories affect the way in which they
interpret nutrition labels and will in all likelihood reveal
great variety in the way consumers interpret labels. This
information, in turn, could be used for improving the design
of labels and perhaps more importantly for calibrating the
way in which labels are integrated into comprehensive
systems for nutrition information.

Finally, we urgently need more insight into whether
labels actually are used in guiding buying decisions and
with what effect. This is a difficult topic and can only be
investigated by using a combination of different
approaches. An obvious way to start is to analyse scanner
data from retailers. For product categories that are labelled or
partly labelled, one could use a hedonic pricing approach, in
which prices for products are explained by product attributes
including the label information; if certain patterns of labelling
information carry a positive hedonic price, this can be taken as
evidence that consumers appreciate this information. The
opposite analytic approach, namely using sales as the
dependent variable, may be more straightforward, though. It
would involve that sales of products are related to the label
information, controlling for other important determinants of
sales, most notably price, promotions and shelf space.

This kind of study would need to be complemented by
research that looks more closely at the way consumers use
labelling in their decision-making. Think-aloud studies are
one promising approach here, though they do not capture the
speed with which consumers process information in the
supermarket. They should therefore be combined with choice
experiments, where consumer choices, including the role of
labelling information, are analysed by fitting choice algo-
rithms, modelling different ways in which the labelling
information is (or is not) used in decision-making.

And finally, one can attempt to relate use of label
information to dietary intake, combining data on reported
label use with food frequency diaries. This type of study has
been done (e.g. Lin et al. 2004; Weaver and Finke 2003, both
using US data), but it involves a causality problem, in that in
a simple cross-sectional design it is not possible to find out
whether label information affects dietary intake or whether
people with certain dietary patterns read more labels. But
panel designs and more advanced statistical methods could at
least lead to some approximations to the direction of
causality, a point also raised in the review by Drichoutis et
al. (2006).
The list of references does not include the studies reviewed. Studies
reviewed are listed in the Appendix.
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Appendix

The appendix lists the sources on which the review is
based, together with information on the sample and which
main areas of our framework are dealt with and have been

processed as part of the review. For abbreviations, see the
end of the Appendix.
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