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A B S T R A C T

Foods with health claims are intended to have positive impacts on specific health conditions, yet we lack evi-
dence of whether health claims appeal to, and are used by the target market for whom they may have specific
health relevance. Using a large-scale online survey in 10 European countries (n= 5337), our study explores
consumers’ views and use of health claims while accounting for health claim diversity and country differences.
The objectives of the study are to provide an overview of consumers’ evaluations on familiarity, under-
standability and credibility for a list of 17 authorised health claims in the European Union; to profile health
claim user segments; and to describe the relationship between specific health claim use and health relevance.
Our results show that the interaction between active ingredients and claimed health benefits may influence
health claims’ ratings, while heterogeneity within the 10 European countries was rather limited. Socio-demo-
graphic characteristics only described the health claim user segments to a small extent, and the link between
health claim use and health relevance was inconsistent. Our study shows some evidence that the presence of high
blood cholesterol in an individual or their household members is associated with the use of health claims re-
ferring to plant sterols and stanol esters featuring cholesterol-lowering effects. Nevertheless, only certain health
claims have reached, or have been used by the targeted user group. Better targeted communication efforts are
thus needed to make health claims effective in supporting informed food choice among population groups for
whom they might be relevant.

1. Introduction

Health claim regulation has been a popular policy tool worldwide to
protect consumers from misleading health messages on food products.
Foods carrying health claims may have a marginally better nutritional
composition than those without health claims (Kaur et al., 2016). Well-
substantiated health claims are expected to support informed food
choices (van Buul & Brouns, 2015) and help consumers identify foods or
food components with eventual health benefits that may be directly
relevant to them (Dean et al., 2012). From a food marketing perspec-
tive, health claims are used as an instrument to convey information
about specific product characteristics providing health benefits so as to
add value to the carrier food products (Lähteenmäki, 2013). In the
European Union (EU), Regulation (EC) No 1924/2006 came into force
in 2007 (EC, 2006). By strengthening consumers’ confidence in the
scientific and regulatory processes for health claim approval, the reg-
ulation was purported to stimulate health-promoting product innova-
tion. Yet, the value of health claims in serving its purposes remains
controversial, as the intended effects are contingent upon the

presumption that health claims are used by consumers (Hieke & Taylor,
2012). Most health claim-related studies thus far only included a lim-
ited number of health claims (van Buul & Brouns, 2015), and covered
only a few countries. The present study represents a first attempt to
include a considerably extensive list of examples that cover various
health outcomes in 10 European countries. This paper investigates and
reports the status quo of European consumers’ views on, use and health
relevance of various health claims.
Given the diversity of health claims, the first objective of this study

was to analyse how consumers evaluate different health claims in re-
lation to health outcomes and to what extent their evaluation varies
among European countries. As of December 2018, there are 261 au-
thorized health claims in the EC (2018), and the number is likely to rise.
Four classifications of EU authorized health claims are covered in this
study with 17 examples. The so-called Article 13.1.a health claims de-
scribe the role of a nutrient or substance in the growth, development
and functions of the body; Article 13.1.b health claims describe psy-
chological and behavioural functions; Article 14.1.a health claims refer
to disease risk reduction; and Article 14.1.b health claims refer to
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children’s development and health (EC, 2006).
Consumers’ evaluation of health claims was explored based on

perceived characteristics of specific health claims, such as familiarity,
understandability and credibility. Evaluation of health claims can differ
by type of health claim, such as the aforementioned classifications,
framing (i.e. positive or negative) (Hieke & Grunert, 2018), wording
(Lähteenmäki, 2013), claimed ingredients and benefits (Miklavec,
Pravst, Grunert, Klopčič, & Pohar, 2015; Wills, Genannt Bonsmann,
Kolka, & Grunert, 2012), prior exposure to health claims (Lähteenmäki,
2013), country and/or culture (Van Trijp & Van der Lans, 2007; Van
Wezemael, Caputo, Nayga, Chryssochoidis, & Verbeke, 2014; Wills
et al., 2012). Recent studies found that consumers generally have a
stronger preference for more familiar health claims. Familiarity is pri-
marily determined by prior exposure to the health claim and it varies
depending upon the extent to which the health claim is already used in
a country (e.g. Miklavec et al., 2015; Carrillo, Varela, & Fiszman, 2012;
Verbeke, Scholderer, & Lähteenmäki, 2009). Understandability is an
essential element to foster informed food choices. Although the EC
regulation requires that health claims have to be understood by
“average consumers”, it remains a challenge for implementation, as
understandability may depend on the use of scientific vs. lay terms (e.g.
normal homocysteine metabolism vs. normal function of the heart), the
choice of words (e.g. is needed for vs. contributes to), as well as the
length of the claim (Stancu, Grunert, & Lähteenmäki, 2017; Tan, van
der Beek, Kuznesof, & Seal, 2016). Credibility is an important de-
terminant of consumer acceptance of health claims and has been shown
to depend on the type and phrasing of the claims (Hoefkens & Verbeke,
2013; Strijbos et al., 2016).
The second objective of the study was to assess and account for

interpersonal and cultural diversity, through the identification and
profiling of consumer segments with different levels of health claim use.
A recent study by Hung, Grunert, Hoefkens, Hieke, and Verbeke (2017)
reported a much more important role of motivation than ability in
determining health claim use. Meanwhile, European consumers were
found to be only moderately motivated and able to use health claims.
Among various potential determinants investigated, interest in healthy
eating and information need emerged as drivers of motivation, whereas
health claim knowledge mattered less in shaping motivation and
ability. Individual differences are expected to result in varied needs and
wants. While the legislative environment prior to 2006 played a lesser
role in influencing consumers’ use of health claims (Hung et al., 2017),
the present study took individual countries into account. Insights into
the user segments lay the foundation for more targeted, rather than
generic, approaches in the future development of products with health
benefits and claims, and related marketing and communication strate-
gies.
The third objective of this study was to investigate the relationship

between health claim use and health relevance, while accounting for
the perceived importance of corresponding health conditions. Foods
with specific functional ingredients labelled with health claims are in-
tended to have a positive impact on a specific physiological function or
health condition. Individuals or their household members who have
particular health problems may be more likely to use health claims that
state corresponding or related health benefits. Studies showed that
consumers look at health claims differently when there are changes in
their health status (Van Kleef, van Trijp, & Luning, 2005). Personal
experience with a health issue makes individuals more aware and in-
volved, and hence influences their receptiveness to information ad-
dressing these relevant health issues. In addition, Dean et al. (2012)
found that, in the case of wholegrain cereals and type 2 diabetes, health
relevance strongly influenced perceptions of personal benefit and
willingness to buy food products with health claims. Considering that
the link between diet and health conditions is complex and diverse,
consumers tend to react differently towards different health claims
(Verbeke et al., 2009). Presence of specific health problems in an in-
dividual and/or their household members denotes the actual health

relevance; and perceived importance of the health condition denotes
the perceived health relevance. This analysis sheds light on the question
of whether specific health claims are used by the primary target groups
for whom they might be relevant.

2. Materials and methods

2.1. Data collection and sample

Cross-European data were collected in Spring 2014 through a cross-
sectional quantitative online survey with samples representative for
age, gender and region in 10 European countries: United Kingdom
(n= 552), Germany (n=551), The Netherlands (n=522), Spain
(n= 531), Slovenia (n=555), Czechia (n=523), France (n= 513),
Denmark (n=532), Greece (n= 558), and Lithuania (n=500) (c.f.
the third column of Table 4 for an overview of the total sample char-
acteristics). These countries were selected based on differences in the
history of their use of health claims (Hieke, Kuljanic, Fernandez, et al.,
2016). A total of 5337 participants between the ages of 18 and 74 years
who shop for groceries at least occasionally were recruited by means of
probabilistic sampling from the online access proprietary panel of the
contracted data collection agency SSI. All procedures for contact and
questionnaire administration were electronic via the same agency.
Ethics approval for the study was granted by the Belgian Ethics Com-
mittee of Ghent University Hospital in January 2014 (Reference No.
B670201319449). All participants were asked to provide written in-
formed consent before taking part in the study. Collected data were
coded in a non-identifiable format and processed anonymously.

2.2. Questionnaire content

A master questionnaire was developed in English and translated into
the nine respective national languages of the countries included in the
study (German, Dutch, Spanish, Slovenian, Czech, French, Danish,
Greek and Lithuanian). Translations were cross-checked by native
speakers among the project partners to ensure linguistic equivalence.
The self-administered questionnaires were web-programmed and the
web-links were pretested on a subsample of 50 consumer panel mem-
bers per country. Order bias was avoided by rotating items within a
question and the questions themselves (in specific cases). The five-point
Likert scales used in this study ranged from “totally disagree” (=1) to
“totally agree” (=5).
For the first objective, 17 specific health claims were evaluated. The

17 claims (shown in Table 1) were selected based on the following
criteria: their market presence in the 10 countries studied; sufficient
coverage of the four EU classifications (Articles 13.1.a; 13.1.b; 14.1.a
and 14.1.b as aforementioned); diversity in specific nutrient, substance,
food or food category; differences in claim wording and relationship
with health; and coverage of six specific health outcomes: heart health,
brain function, digestive system, immune system, bone health and
dental health. Consumers’ evaluation was based on ratings using five-
point Likert scales, by means of single items to measure participants’
familiarity with the health claim (i.e. “I am familiar with this health
claim”), understandability (i.e. “I understand this health claim”), as well
as perceived credibility (i.e. “This health claim is credible”). Each par-
ticipant had to evaluate only four or five health claims covering dif-
ferent health outcomes, which were randomly chosen out of the 17
health claims.
For the second objective, two components of health claim use were

used to segment health claim users. First, participants were asked to
rate their frequency of health claim use in general when shopping for
food, using a 5-point scale with the endpoints “never” (=1) and “very
often” (=5). Second, use of specific health claims was measured by
showing participants four or five health claims covering different health
outcomes. The health claims were randomly chosen for each participant
out of the list of 17 health claims (Table 1). For each of the health
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claims, participants were asked to rate the statement “I use this health
claim while food shopping“ on a five-point Likert scale. The variable use
of specific health claims was the aggregated and averaged score across
the first four claims; only data from the first four health claims were
included in order to maintain an equal number of responses among all
participants1.
Besides socio-demographic characteristics, segments were also

profiled in terms of attitudinal and cognitive-personal factors.
Motivation to process and ability to process health claims were measured
using three items adapted from Moorman, Diehl, Brinberg, and Kidwell
(2004) and Moorman (1990), respectively. Participants’ general interest
in healthy eating was quantified by means of four items based on
Roininen, Lähteenmäki, and Tuorila (1999). Need for health-related in-
formation was measured by means of a four-item scale that was devel-
oped in the EU FP6 Integrated Project HEALTHGRAIN (contract no.
FP6-514008, 2005–2010). A factual knowledge test with five multiple-
choice questions was used to assess health claim-related knowledge, in-
cluding three questions about the functions of selected vitamins, mi-
nerals, fibre, and fatty acids; and two questions about scientific terms
for functions. The individual items, factor structure and reliability es-
timates for each of the theoretical latent constructs and scores have
been elaborated in Hung et al. (2017).
For the third objective, participants’ perceived importance of spe-

cific health conditions and the presence or absence of specific problem
(s) were assessed as health relevance in this study. Perceived health re-
levance was studied by quantifying the perceived importance of the
health conditions. Various health conditions (i.e. heart health, brain
function, digestive system, immune system, bone health, and dental
health) were presented to measure participants’ perceived importance
of specific health conditions for personal health, using a five-point in-
terval scale ranging from “not at all important” to “extremely im-
portant” adapted from Oliver and Lee (2005).
In terms of actual health relevance, eight potential health problems

or diet-related diseases (i.e. chronic disease states: cardiovascular/heart
disease, irritable bowel syndrome or other digestive problems, osteo-
porosis or other bone problems, impaired brain function, immune-re-
lated diseases or health problems, and tooth decay; and risk factors:
hypertension, and high blood cholesterol levels) were shown to parti-
cipants. They were asked to indicate if they personally and if someone
in their household (for those who did not live alone) had any of the
health problems or diet-related diseases by responding “yes”, “no” or
“prefer not to answer”.

2.3. Statistical analysis

Statistical analyses were carried out with SPSS Statistics 25.0 (IBM
SPSS, Armonk, NY, USA) and Stata 13.0 (Statacorp, College Station, TX,
USA). Data analysis included descriptive statistics (frequency distribu-
tions), bivariate (i.e. Wilcoxon signed-rank test, chi-square test,
Kruskal–Wallis one-way analysis of variance) and multivariate analysis
(i.e. cluster analysis and two-stage regression analysis).

2.3.1. Consumer evaluation of health claims
In relation to the first objective, consumer evaluation of the 17

specific health claims was reported with descriptive statistics. Wilcoxon
signed-rank test was performed for pairwise comparison of health claim
ratings (#) to test the significance of the observed differences. All
combinations of health claims rated among the top- and bottom-three
were compared in pairs based on the pooled sample ratings (i.e. #1 vs.
#2, #1 vs. #3, #2 vs. #3, and #17 vs. #16, #17 vs. #15, #17 vs. #15).
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1 Responses for the use of specific health claims were not aggregated for the
third objective, unlike for the second objective, because it was not necessary to
keep the number of responses equal among all participants. Some participants
rated five instead of four health claims and all responses have been included.
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Spearman's rho (rs) was calculated to test correlation between the rat-
ings of familiarity, understandability and credibility.

2.3.2. Health claim user segmentation
For the second objective, health claim users were segmented using

two-step cluster analysis based on frequency of health claim use and use
of specific health claims (see Hung et al., 2017 for a detailed description
of these two variables). Three segments were obtained across the 10
countries. These segments were characterised by different levels of
frequency of health claim use and the use of specific health claims.
Bivariate analyses were used to profile the resulting segments.
Effect sizes, Cramer’s phi (ϕc) or partial eta-squared (ηp2) statistics

were included in the analyses to support interpretation of the p-value
for which very low values can be obtained from large samples, as in this
study. Effect sizes indicate the proportion of variance in the variable
(i.e. user segments in this case) explained by another variable (e.g.
socio-demographic and health characteristics) and, as such, indicate the
strength of a relationship between variables and the magnitude of dif-
ferences between groups (Levine & Hullett, 2002). Cramer’s phi was
computed for chi-square tests and considered small from 0.1, medium
from 0.3 and large from 0.5 (Olivier & Bell, 2013). Partial eta-squared
was computed for Kruskal–Wallis one-way analyses of variance and
considered small from 0.01, medium from 0.06 and large when equal to
or greater than 0.13 (Harlow, 2005).

2.3.3. Health claim use and health relevance
With regard to the third objective, relationships between the use of

specific health claims and the presence of health problems or diet-re-
lated diseases in different household types were tested using chi-square
tests, while accounting for the personal perceived importance of par-
ticular health conditions. For example, the use of the health claim “EPA
and DHA contribute to the normal function of the heart” was compared
among six household types regarding the reported medical history of
cardiovascular or heart disease: (1) I and someone in my household
have … (HH1); (2) I have, but nobody else in my household has …
(HH2); (3) I do not have, but someone in my household has … (HH3);
(4) neither I nor someone in my household has … (HH4); (5) I live alone
and have … (HH5); and (6) I live alone and do not have (HH6) cardi-
ovascular or heart disease.
The variable use of specific health claims was recoded into two

groups. The responses “strongly disagree”, “disagree” or “neither dis-
agree nor agree” with the statement “I use this health claim while food
shopping” were recoded as non-user; if the responses were “agree” or
“strongly agree”, they were recoded as user. Consumers’ perceived
importance of health conditions was also recoded into two groups, in
which responses “not important at all” or “slightly important” were
recoded into the less important group; whereas the responses “moder-
ately important”, “very important” or “extremely important” were
classified into the more important group.
The presence of specific health problems or diet-related diseases

was hypothesised to be a reason for using the related health claims.
Nevertheless, individuals who are keener on engaging in health beha-
viours such as using health claims may also have prevented themselves
from getting the specific health problems. Therefore, the specific health
claim that had the largest number of statistically significant relation-
ships with the corresponding health relevance was selected and further
examined using two-stage regression (2SLS) with an instrumental
variable (IV), in order to address the potential issues of reverse caus-
ality and omitted variable bias (Wooldridge, 2015).
In order to determine whether 2SLS would be a more appropriate

estimation method compared to a single stage ordinary least square
(OLS) regression for this explanatory equation, endogeneity of the
presence of a specific health problem was first tested. Significant results
from the Durbin–Wu-Hausman test indicated that the tested variable is
indeed endogenous and should be instrumented, confirming that a 2SLS
should be estimated (Wooldridge, 2015).

The national screening rate for the specific health condition in the
year preceding our data collection (2013–2014) (Eurostat, 2017) was
selected and qualified as an IV. An appropriate IV must fulfil several
criteria. Firstly, the IV must be highly correlated with the instrumented
independent variable, in which the first-stage F-statistic has to be
higher than 10 (Stock & Yogo, 2002) and the minimum eigenvalue
statistic should be higher than the Stock and Yogo's critical values
(Stock, Wright, & Yogo, 2002). Secondly, the IV must not be directly
linked to the outcome variable, other than through its effect on the
instrumented independent variable. Spearman's rho was estimated to
test this correlation; a negligible correlation coefficient suggests that
the IV could be exogenous (Baum, 2006). Thirdly, the IV cannot be
correlated with the error term in the explanatory equation. However,
this relationship cannot be tested in an identified model (when the
endogenous variable is instrumented by the same number of instru-
ment). Apart from the instrumented variable and the IV, the 2SLS was
controlled by participants’ perceived importance of the specific health
condition, age and gender. The explanatory equation is expressed by:

= + + + + +y x x x x0 1 1 2 2 3 3 4 4

where y corresponds to the use of the specific health claim; x1 is the
presence of a specific health problem; x2 is the perceived importance of
the specific health condition; x3 is age and x4 is gender; and ε denotes
the error term. The first-stage of the 2SLS is given by:

= + + + + +x z x x x1
p

0 1 1 2 2 3 3 4 4

where x1 is predicted as a function of all other independent variables
(x2, x3 and x4) with an IV (z1); ν denotes the error term. The predicted
value of x1 (represented by x1p) then enters the second-stage as follows:

= + + + + +y x x x x0 1 1
p

2 2 3 3 4 4

where y is predicted as a function of x1p and all other variables except
z1.
Results of the 2SLS provide evidence on the direction of effect. A

positive and significant coefficient in the second-stage regression (β1)
indicates that the presence of specific health conditions in an individual
or their household member(s) has a positive effect on the use of the
specific health claim (y).

3. Results

3.1. Consumer evaluation of specific health claims

Specific health claims were evaluated based on familiarity, under-
standability and credibility. Although results were grouped based on
health outcomes for interpretation, the ratings were not consistent
among the health outcomes. Tables 2 and 3 show the results of the
evaluation and ranking of the 17 health claims for the three perceived
characteristics. The country effects were small to medium considering
the overall variation (Appendix - Table A1), and the 10 countries often
shared similar top- and bottom-three rated health claims. Although the
differences in ratings for the 17 health claims were small at the ag-
gregate level based on face value (Table 2), pairwise comparison
showed that most ratings among the top- and bottom-three rated health
claims were significantly different (c.f. footnote to Table 2).
Different heart health-related claims evoked very different reac-

tions. The health claims concerning sodium reduction for blood pres-
sure maintenance and plant sterols and stanol esters for lowering blood
cholesterol received relatively positive reactions for all perceived
characteristics. By contrast, the health claim about vitamin B12 for
normal homocysteine metabolism was rated very negatively in all
countries, especially in terms of familiarity.
Brain function-related claims were regarded neutral to negative.

The health claim dealing with DHA for normal brain function received a
relatively negative rating, and was often rated among the bottom three
in all countries. Regarding claims related to the digestive system,
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consumers reacted quite positively towards rye fibre for normal bowel
function concerning understandability and credibility, but more nega-
tively towards the claims related to wheat bran fibre for increasing
faecal bulk and calcium for the normal function of digestive enzymes.
The list of claims included two similar health claims referring to a
normal function of the immune system with different nutrients. The
vitamin A claim received a more positive rating than the claim invol-
ving selenium, and the overall reactions for both health claims were
neutral.
In terms of bone health, the health claims concerning calcium for

normal bone maintenance and normal growth and development of bone
in children received the most positive ratings for every aspect. This
result was largely consistent across countries. The claim of vitamin C
contributing to normal collagen formation for the normal function of
cartilage was graded rather negatively. The dental health-related claims
generally received neutral ratings; the health claim with fluoride for
tooth mineralisation was more positively rated compared to sugar-free
chewing gum for reducing tooth demineralisation for all perceived
characteristics.
Ratings of familiarity, understandability and credibility for the 17

health claims were significantly and positively correlated based on
aggregated ratings, i.e. familiarity and understandability: rs= 0.62;
familiarity and credibility: rs= 0.56; and understandability and cred-
ibility: rs= 0.66, all p < 0.001. Ratings for individual claims also
showed similar relationships, in which familiarity and under-
standability had rs ranging from 0.47 (Claim 11) to 0.77 (Claim 3);
familiarity and credibility had rs ranging from 0.53 (Claim 4) to 0.63
(Claim 13); and understandability and credibility had rs ranging from
0.44 (Claim 11) to 0.56 (Claim 13). Claim 13 was the highest rated
health claim for all perceived characteristics and the ratings for the
three perceived characteristics were also more strongly correlated
(larger rs) for this claim.

3.2. Health claim user segmentation

Consumers were segmented based on health claim use frequency
and their use of specific health claims, both self-reported. In general,
the frequency of health claim use and use of specific health claims were

moderate (2.78 ± 1.13 and 2.80 ± 0.01 respectively, on a five-point
scale). A three-cluster solution was determined as the optimal number
of segments. Segment 1 “Attentive” accounted for 27.5% of the sample
and included participants who reported the highest levels of health
claim use. “Attentive” use health claims “quite often” or “very often”
and generally agree that they use the specific health claims while food
shopping. Segment 2 “Indifferent” included 33.3% of the sample. These
participants reported moderate levels of health claim use. “Indifferent”
use health claims “sometimes” and generally neither agree nor disagree
that they use the specific health claims while food shopping. Segment 3
“Uninterested” accounted for the biggest proportion (39.2%) of the
sample and reported the lowest levels of health claim use.
“Uninterested” use health claims “rarely” or “never” and generally
disagree that they use the specific health claims while food shopping.
The level of health claim use increases from “Uninterested” to

“Indifferent”, and further to “Attentive”. In terms of socio-demographic
characteristics, gender and age groups were evenly distributed across
the segments. Health claim use was higher among participants from
Spain and Greece and lower among participants from the Netherlands.
The “Attentive” segment was characterised by an overrepresentation of
participants with a tertiary education level or above, who are the main
grocery shoppers for their household, who have a special diet status and
who have a normal weight. The segment “Indifferent” had a composi-
tion in terms of socio-demographic characteristics proportional to the
distribution of the overall sample. In contrast to the “Attentive”, the
“Uninterested” were overrepresented by participants with an education
below tertiary level, who are not the main grocery shoppers for their
household, who are not on a special diet as well as a BMI indicating
obesity (Table 4). The effect sizes were generally small for all socio-
demographic characteristics.
The three segments differed in the overall ratings for the specific

health claims regarding familiarity, understandability and credibility,
with medium to large effect sizes. The “Attentive” segment gave the
highest ratings for all perceived characteristics, followed by the
“Indifferent” and then the “Uninterested” segment (Table 5).
In line with the model presented in Hung et al. (2017), the segments

differ in terms of attitudinal and cognitive-personal factors as shown in
Table 6 with large effect sizes except for health claim-related

Table 2
Consumer evaluation of specific health claims in terms of familiarity, understandability and credibility (total sample, n= 3557).

Health outcomes Health claims n Familiarity Understandability Credibility

Heart health 1. EPA and DHA – heart 1484 2.94 (1.08) 3.15 (1.05) 3.21 (0.88)
2. Vitamin B12 – homocysteine 1458 2.62 (1.02) 2.77 (1.08) 3.02 (0.89)
3. Sodium – blood pressure 1479 3.34 (1.02) 3.62 (0.87) 3.48 (0.87)
4. Plant sterols and stanol esters – blood cholesterol 1479 3.22 (1.03) 3.42 (0.94) 3.35 (0.87)

Brain function 5. DHA – brain 1484 2.67 (1.03) 3.10 (1.02) 3.12 (0.89)
6. Zinc – cognitive function 1484 2.81 (0.99) 3.25 (0.98) 3.21 (0.85)
7. Iron – cognitive development of children 1479 3.01 (1.03) 3.44 (0.96) 3.30 (0.89)

Digestive health 8. Rye fibre – bowel 1495 3.28 (1.00) 3.66 (0.86) 3.50 (0.87)
9. Wheat bran fibre – faecal bulk 1502 2.96 (1.06) 3.43 (0.97) 3.30 (0.90)
10. Calcium – digestive enzymes 1501 2.76 (1.01) 3.20 (0.97) 3.12 (0.89)

Immune system 11. Vitamin A – immune system 1459 3.11 (0.99) 3.54 (0.85) 3.35 (0.86)
12. Selenium – immune system 1471 2.86 (1.03) 3.28 (1.00) 3.21 (0.88)

Bone health 13. Calcium – bones 1483 3.75 (0.86) 3.83 (0.80) 3.65 (0.87)
14. Vitamin C – cartilage 1479 2.88 (1.03) 3.34 (0.97) 3.22 (0.88)
15. 15. Calcium and vitamin D – bone in children 1475 3.65 (0.91) 3.82 (0.80) 3.65 (0.85)

Dental health 16. 16. Fluoride – tooth mineralisation 1493 3.40 (0.98) 3.58 (0.87) 3.42 (0.89)
17. Sugar-free chewing gum – tooth demineralisation 1493 3.05 (1.08) 3.46 (0.95) 3.24 (0.96)

Expressed as mean (SD) based on a 5-point scale; medians are often uniform and the distribution was not bimodal. The means or medians can hardly be compared
among the 17 health claims, as only four or five health claims were randomly assigned to each participant for evaluation. In other words, although each health claim
was evaluated by more than 1450 participants, they were not all evaluated by the same individuals. Comparison between the related samples with sufficient power
could only be carried out in pairs of two claims, i.e. within the same individuals who rated the two claims (this number ranges from 284 to 378 participants).
However, pairwise comparison does not indicate or explain the significance of differences in relation to the other 15 claims, which were excluded from the
comparison each time. Since the 17 health claims could not be compared collectively, we only focus on the top- and bottom-three rated health claims. Pairwise
comparison was performed between the top- and bottom-three rated health claims to show the significance of differences (c.f. footnote under Table 3). Health claims
are listed in short form; the full-length health claims are presented in Table 1.
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knowledge.

3.3. Health claim use and health relevance

Health relevance based on personal and/or household members’
medical history was not consistently linked to the use of specific health
claims (Fig. 1). When the links were significant, the same links were
often observed only in the group of participants who perceived the
specific health condition as more important (more important group).
Yet, finding a health condition important does not necessarily translate
into action in the sense of using health claims to potentially solve a
health problem. Therefore, perceived health relevance (perceived im-
portance of the specific health condition) was analysed in conjunction
with the actual health relevance, but not treated as a determinant on its
own. It was used to account for the possible link between actual health
relevance and health claim use.
Overall, there was no consistent pattern across the household types

and health outcomes, i.e. the distribution of bubbles in Fig. 1 appears to
be inconsistent. Based on chi-square tests, observed distributions were
compared to expected distributions. It was expected that the house-
holds with a specific health problem would have a larger observed
proportion of the health claim user group, i.e. especially HH1 and HH5,
and eventually to a smaller extent HH2 and HH3, were expected to have
solid-filled green bubbles, whereas HH4 and HH6 were expected to
have diagonal-patterned orange bubbles. The most consistent pattern
(as compared with expectations) is observed for participants who lived
alone and did not have the specific health problem(s) (HH6). These
participants were overrepresented in the non-user group (i.e. diagonal-
patterned orange bubbles were present for most health claims in the
column for this household type). No relationship between health re-
levance and use of health claims relating to brain function could be
tested, because very few participants have reported the presence of
impaired brain function in their household. As a result, more than 20%
of the expected counts were less than five and the large amount of

Table 3
Top-three and bottom-three ranked health claims across countries (total sample, n=5337).

Ranking in countries (#)

Total UK DE NL ES SI CZ FR DK GR LT

Familiarity top-three
13. Calcium – bones 1 1 1 1 1 1 1 1 1 1 1
15. Calcium and vitamin D – bone in children 2 2 2 2 2 2 2 2 2 2 2
16. Fluoride – tooth mineralisation 3 3 3 3 3 3 3 3
3. Sodium – blood pressure 3 3
4. Plant sterols and stanol esters – blood cholesterol 3

Familiarity bottom-three
2. Vitamin B12 – homocysteine 17 17 16 16 17 16 16 17 17 17 16
5. DHA – brain 16 16 17 15 17 16 15 17
10. Calcium – digestive enzymes 15 16 17 16 15
12. Selenium – immune system 15 17 15
1. EPA and DHA – heart 15 15
6. Zinc – cognitive function 15 15 15
9. Wheat bran fibre – faecal bulk 16

Understandability top-three
13. Calcium – bones 1 1 1 2 1 2 1 2 3 1 1
15. Calcium and vitamin D – bone in children 2 2 2 1 2 1 2 1 1 3 2
8. Rye fibre – bowel 3 3 3 2
3. Sodium – blood pressure 3 2 3
16. Fluoride – tooth mineralisation 3 3 3 3

Understandability bottom-three
2. Vitamin B12 – homocysteine 17 17 17 17 17 17 17 17 17 17 17
5. DHA – brain 16 16 16 15 16 15 16 16 15
1. EPA and DHA – heart 15 15 15 16 15 16
10. Calcium – digestive enzymes 16 16 15
12. Selenium – immune system 15 16 15 15

Credibility top-three
13. Calcium – bones 2 1 1 1 2 2 1 2 2 2
15. Calcium and vitamin D – bone in children 1 2 2 1 2 1 1 2 1 1
8. Rye fibre – bowel 3 3 3 3 3 3 3
3. Sodium – blood pressure 3 2 3 1
16. Fluoride – tooth mineralisation 3
12. Selenium – immune system 3

Credibility bottom-three
2. Vitamin B12 – homocysteine 17 17 17 17 16 16 16 16 17 16
5. DHA – brain 16 16 17 15 15 17
10. Calcium – digestive enzymes 15 15 16 17 15 15 15
6. Zinc – cognitive function 17
17. Sugar-free chewing gum – tooth demineralisation 17
9. Wheat bran fibre – faecal bulk 16 17
12. Selenium – immune system 16 15
14. Vitamin C – cartilage 15 15
1. EPA and DHA – heart 15 16

The ranking is from 1 to 17 in a chronological order as the mean values decrease. Multiple pairwise comparisons (n= ±331) showed that the differences in mean
ranks were mostly significant at the 0.05 level. A few exceptions were in the ratings of understandability and credibility, in both cases, for #1 vs. #2, and #16 vs.
#15, p greater than 0.05.
The health claims are listed in short form; full-length health claims are presented in Table 1.
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sparse cells did not allow a valid comparison (Campbell, 2007).
The health claim relating to lowering blood cholesterol (4. Plant

sterols and stanol esters in Fig. 1) has the largest number of relation-
ships between health relevance and health claim use that are significant
and in line with expectations. This health claim is therefore used as a
case for further analysis.
Although the results could not demonstrate causality, health re-

levance is logically expected to be an antecedent to health claim use.
Contrary to expectations, HH1 (presence of specific health problems in
both the participant him-/herself and household members) did not
consistently show a larger proportion of users, and HH4 (absence of
specific health problem in the participant him-/herself and household
members) also did not consistently show a larger proportion of non-
users. Considering health claims 11, 12 and 17, HH4 even had a larger
proportion of users (Fig. 1). These findings raise the question of whether
reverse causality might be present. For example, individuals or house-
hold member(s) who have high blood cholesterol and perceive heart
health as very important are expected to be more likely to use the
health claim related to cholesterol lowering. Meanwhile, individuals

who use health claims might also be more health conscious, which
might have prevented them from getting high blood cholesterol.
Therefore, two-stage regressions (2SLS) with an IV were used to provide
insight into the direction of effect in this case.
Significant results from the Durbin-Wu-Hausman test (F-statis-

tics= 40.21, p < 0.001) indicated that the independent variable
(presence or absence of high blood cholesterol in an individual and/or
household member) was indeed endogenous and should be in-
strumented. The selected IV was the national screening rate for blood
cholesterol in the year preceding the study (2013–2014) (Appendix -
Table A2), which is closely linked to participants’ and/or their house-
hold members’ medical history of high blood cholesterol. The first-stage
F-statistic was 16.99 (p < 0.001) and the minimum eigenvalue statistic
was 22.51 (2SLS relative bias< 5%, Stock and Yogo's critical
value= 16.38), which showed that the IV was not weak in this model.
This national screening rate itself was not directly linked to the personal
use of cholesterol lowering health claims, except through the screening
results (presence or absence of high blood cholesterol) (rs= 0.16,
p < 0.001; although the correlation is significant, the sample was

Table 4
Segment profiles in terms of socio-demographic characteristics (% of respondents, n= 5337).

Segment size:
n (% of sample)

Total sample Attentive Indifferent Uninterested p-value (ϕc)

5337 (100.0) 1468 (27.5) 1776 (33.3) 2093 (39.2)

Gender Male 49.8 27.7 32.4 39.9 0.412
(0.018)Female 50.2 27.4 34.1 38.5

Age group 18 – 34 years 31.2 29.5 32.5 38.0 0.274
(0.022)35 – 54 years 41.2 26.9 33.8 39.3

55 – 74 years 27.7 26.2 33.5 40.3
Country United Kingdom 10.3 29.1(3,4,5,6) 33.0(1,2) 37.9(2,3) < 0.001

(0.172)Germany 10.3 29.4(3,4,5,6) 32.3(1,2) 38.3(2,3,4)

Netherlands 9.8 16.1a(1) 28.0b(1) 55.9c(6)

Spain 9.9 45.8c(7) 33.1b(1,2) 21.1a(1)

Slovenia 10.4 25.4(2,3,4) 34.2(1,2) 40.4(3,4,5)

Czechia 9.8 18.4a(1,2) 31.7b(1,2) 49.9c(5,6)

France 9.6 23.4a(1,2,3,4) 30.4a(1,2) 46.2b(3,4,5,6)

Denmark 10.0 18.2a(1,2) 33.9b(1,2) 47.9b(4,5,6)

Greece 10.5 37.6c(6,7) 36.2b(1,2) 26.2a(1)

Lithuania 9.4 30.8b(3,4,5,6) 40.0b(2) 29.2a(1,2)

Education Below tertiary level 45.3 25.0a(1) 32.4b 42.6b(2) < 0.001
(0.067)Tertiary level or above 54.7 29.7b(2) 33.9b 36.4a(1)

Main grocery shopper Yes 74.2 29.2b(2) 33.1a 37.7a(1) < 0.001
(0.052)No 6.9 20.2a(1) 32.2a,b 47.6b(2)

Shared responsibility 18.9 23.5a(1) 34.2b 42.3b(2)

Household with children Yes 66.3 28.0 33.4 38.6 0.411
(0.018)No 33.7 26.6 33.1 40.3

Special diet status Yes 28.3 40.8c(2) 33.2b 26.0a(1) < 0.001 (0.208)
No 71.7 22.2a(1) 33.3b 44.5c(2)

Perceived health status Very bad or bad 8.5 28.3 33.6 38.1 0.225
(0.023)Fair 36.1 25.6 34.0 40.4

Good or very good 55.4 28.6 32.8 38.6
Body Mass Index (BMI) Underweight 2.7 29.2(1,2) 30.8 40.0(1,2) 0.001

(0.051)Normal weight 47.9 30.5b(2) 33.4a 36.1a(1)

Overweight 32.5 25.8(1) 34.1 40.1(1,2)

Obese 16.9 26.1a(1,2) 29.1a 44.8b(2)

The superscripts a – c indicate significantly different levels or proportions across the three segments (across rows) at the 0.05 level in ascending order; (1) – (3) denotes a
significantly different proportional distribution of the groups among a variable within the segment (across columns) at the 0.05 level in ascending order. Cramer’s phi
(ϕc) indicates the magnitude of effect sizes.

Table 5
Segment profiles in terms of ratings of the specific health claims (medians, n=5337).

Segment size:
n (% of sample)

Total sample Attentive Indifferent Uninterested p-value ηp2
5337 (1 0 0) 1468 (27.5) 1776 (33.3) 2093 (39.2)

Familiarity 3.00 3.60c 3.20b 2.80a < 0.001 0.172
Understandability 3.40 3.80c 3.40b 3.20a < 0.001 0.101
Credibility 3.40 3.75c 3.40b 3.00a < 0.001 0.143

The superscripts a – c indicate significantly different medians across the three segments at the 0.05 level in ascending order. Partial eta-squared (ηp2) indicates the
magnitude of effect sizes.
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considerably large and the size of the coefficient was negligible), thus
the IV could potentially be exogenous. A limitation concerning this IV
relates to the aggregated nature of the national screening rate, which
could not account for variations between individuals within each
country. Nevertheless, this analysis was basically intended to clarify the
direction of effect; thus the accuracy of coefficients in predicting health
claim use is less crucial. Table 7 shows the results of the 2SLS with the
national screening rate for blood cholesterol as IV for medical history of
high blood cholesterol. These results provide some evidence on the
direction of effect, in which the presence of high blood cholesterol in
individuals or household member(s) significantly and positively influ-
enced the use of health claims about lowering cholesterol.

4. Discussion

4.1. Consumer evaluation of health claims

This study reports consumers’ views and use of health claims. First,
an extensive list of 17 health claims was evaluated by consumers from
10 European countries. Literature repeatedly calls for cross-cultural
comparison. Yet, our results showed that the top- and bottom-three
rated health claims were mostly similar among the 10 countries,
especially in terms of reported familiarity with the claim. The size of
country effect was small to medium, and most country differences were
found among the moderately rated health claims. Instead of country
differences, the interaction between active ingredients and claimed
health benefits appeared more important in shaping consumers’ eva-
luation, as the same active ingredient (e.g. calcium) could receive very
different ratings (e.g. among the top-three or bottom-three) depending

Table 6
Segment profiles in terms of attitudinal and cognitive-personal determinants in explaining health claim use (medians, n= 5337).

Segment size:
n (% of sample)

Total sample Attentive Indifferent Uninterested p-value ηp2
5337 (100.0) 1468 (27.5) 1776 (33.3) 2093 (39.2)

Motivation to process health claims 3.00 4.00c 3.33b 2.00a <0.001 0.515
Ability to process health claims 3.00 3.67c 3.00b 2.67a <0.001 0.300
Need for information 3.67 4.00c 3.67b 3.00a <0.001 0.245
Health claim-related knowledge 3.00 3.00b 3.00b 3.00a <0.001 0.005
Interest in healthy eating 3.25 3.75c 3.25b 3.00a <0.001 0.144

The superscripts a – c indicate significantly different medians across the three segments at the 0.05 level in ascending order. Partial eta-squared (ηp2) indicates the
multitude of effect sizes.

Fig. 1. Relationship between specific health claim use and presence of specific health problem in six household types, taking account of perceived importance of
specific health condition.

Y. Hung, W. Verbeke Food Quality and Preference 74 (2019) 88–99

95



on the claimed health benefit. This interaction makes it challenging to
generalize consumers’ views on health claims and to establish practic-
able standards to inform the regulation. Only limited numbers of spe-
cific health claims have been covered in studies up to this point and the
results are hardly comparable given the large diversity of health claims;
yet, a few recent cases are discussed in this section.
In terms of familiarity and based on data collection in 2011 in

Canada, Wong et al. (2014) reported that consumers were generally
unfamiliar with plant sterols but familiar with oat fibre as being ben-
eficial with respect to cholesterol-lowering effects. Consumers were
moderately familiar with the plant sterols claim in our study. Since the
plant sterols claim was approved in 2009 (EFSA, 2009), these sub-
stances have been heavily advertised in the EU, mostly coupled with
fortified dairy and spread products, which might explain the higher
familiarity among consumers in our study.
Despite the EU regulation requiring that health claims must be

understandable to average consumers, it is hardly possible to study and
generalize the understandability of each health claim. Only self-re-
ported understandability was measured in our study, which is not ne-
cessarily the same as objective understandability. There is ample lit-
erature relating to consumers’ understanding (e.g. Stancu et al., 2017;
Wong et al., 2014; Van Trijp & Van der Lans, 2007), but the big picture
on health claim understandability remains unclear, and there is no
consistent approach to increasing understandability. A recent study
showed that re-wording and adding information on an authorised
health claim could even reduce its understandability (Stancu et al.,
2017). Van Trijp and Van der Lans (2007) found that it was more dif-
ficult for consumers to understand health claims relating to cardio-
vascular disease compared to claims related to weight and concentra-
tion. The four different heart health-related claims scored very
differently for self-reported understandability in our study. Meanwhile,
it should be noted that the active ingredients and claimed heart health
benefits were also largely different. In the study by Wong et al. (2014),
33% of the participants (n=1017) indicated that they understand the
plant sterols claim concerning cholesterol lowering function. In our
study the same health claim was rated moderately understandable as
compared to the other health claims; and more than half of the parti-
cipants reported that they understand this claim.
Food labelling information approved by an independent and com-

petent third party is likely to be perceived as more credible (Larceneux,
2003), and the stringent EFSA approval process makes health claims
seem more credible than other food labels (Fenko, Kersten, & Bialkova,
2016). Similar to familiarity and understandability, credibility varies
greatly from one health claim to another. A recent study found that a
bone health-related claim was the most credible (Masson, Debucquet,

Fischler, & Merdji, 2016). Our results partially support this, as bone
health-related claims with calcium and/or vitamin D were also rated
the most credible, whereas bone health claims relating to cartilage
thanks to vitamin C received a relatively lower credibility rating. A
possible explanation is that health claims, in line with non-expert views
of the metabolic course specific to a particular food category, were
generally perceived as more credible (e.g. calcium and bones, rather
than vitamin C and cartilage) (Masson et al., 2016). Conversely, the
credibility of the health claim ‘fruit juice enriched with calcium can
strengthen bones’ was rated relatively low in the study by Verbeke et al.
(2009), which was hypothesised to be the result of a perceived un-
natural combination of an ingredient and a carrier product. Although
the carrier product was outside the scope of our study, it should be
noted that the match between carrier product, functional ingredient
and claimed benefit is important in shaping consumer appeal.
Wong et al. (2014) indicated that health claim understandability

and credibility highly depend on familiarity. Our findings did not allow
testing for the direction of effects, but familiarity, understandability
and credibility were positively correlated for all health claims. Corre-
lations between the perceived characteristics also tended to be stronger
for the health claims with higher ratings. This suggests that the ratings
of perceived characteristics could indeed be reinforcing each other.

4.2. Consumer segments based on health claim use

The second objective was to profile consumer segments with dif-
ferent levels of health claim use. Aachmann, Hansen, and Grunert
(2013) reported that consumers largely ignore health claims. In line
with this, the “Uninterested” segment was also the largest segment in
our study. It has been widely acknowledged in the literature that female
gender, higher educational level, and/or presence of children in the
household are positively associated with the level of health claim use
(e.g. Annunziata & Vecchio, 2013; Cavaliere, De Marchi, & Banterle,
2016, Grunert, Fernández-Celemín, Wills, Genannt Bonsmann, &
Nureeva, 2010; Gracia, Loureiro, & Nayga, 2007; Lynam, McKevitt, &
Gibney, 2011). However, our study found no gender difference as in
Annunziata and Vecchio (2013) and Urala and Lähteenmäki (2007).
Based on previous studies, there is no consistent relationship between
age and health claim use (e.g. Cavaliere, Ricci, & Banterle, 2015; Lynam
et al., 2011; Ares, Giménez, & Gámbaro, 2009); our study also revealed
no major age differences. The highest level of health claim use was
reported by consumers from Southern Europe (i.e. Spain and Greece) in
our study, whereas Saba et al. (2010) reported that Italian consumers
preferred food products without health claims, even though they per-
ceived foods with claims as healthier. Similar to our findings, Grunert,
Hieke, and Juhl (2018) also reported that information wants and use
were the highest in Spain and the lowest in Denmark and the Nether-
lands. It remains unclear whether this reflects true differences in health
claim use, or results from cross-cultural differences in measurement
scale use and reporting.
Consumers with a special diet status reported a higher level of

health claim use, as in other studies (e.g. Dean et al., 2012; Lewis et al.,
2009). Cavaliere et al. (2015) indicated that consumers were more in-
terested in health claims when their perceived health status was less
optimal. Yet, our study shows that health claim use did not differ be-
tween consumers with different perceived health status. Health claim
use was higher among individuals with normal weight and lower
among obese individuals, contrary to Banterle and Cavaliere (2014) and
Drichoutis, Lazaridis, Nayga, Kapsokefalou, and Chryssochoidis (2008).
However, it is noteworthy that no weight-related health claim was in-
cluded in the list of specific health claims in our study. In line with
expectations, higher health claim use was reported by the main
household grocery shoppers, which might be due to their increased
exposure and opportunity for coming across health claims at shops or
on the products. Overall, socio-demographic characteristics only de-
scribe the user segments in our study to a small extent.

Table 7
Effect of health relevance on the use of the cholesterol lowering health claim
using 2SLS with IV estimates; results of the second-stage regression (n= 1441).

Coefficient Standard
error

95% confident interval

Lower Upper

Medical history of high
blood cholesterol

3.30* 0.81 1.72 4.88

Perceived importance of
heart health

0.19* 0.05 0.08 0.30

Gender −0.22 0.09 −0.39 −0.04
Age (years) −0.01 0.01 −0.02 −0.00
Constant 2.10* 0.30 1.52 2.68

Only participants who have evaluated the cholesterol lowering health claim and
indicated whether they or their household member had high blood cholesterol
were included (n= 1441);
Wald chi-square (4)= 48.70 (p < 0.001); root mean square error= 1.63;
Medical history of high blood cholesterol in individual or household member(s)
(absence=0, presence= 1); gender (male=0, female=1)
* p-value < 0.001; other p-values were < 0.05;
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Familiarity, understandability and credibility have been identified
as important determinants of health claim use in previous studies (e.g.
Wong et al., 2014; Lähteenmäki, 2013; Williams, 2005; Svederberg,
2002). These findings are supported by our results, as the “Attentive”
health claim users indeed reported the highest ratings, and the differ-
ences in familiarity and credibility ratings among the three user seg-
ments were significant with a large effect size.

4.3. Reaching primary target markets

Our results show that health claims did not consistently reach the
primary target market and the relationship between health relevance
and health claim use was case-dependent. Literature shows that in-
dividuals with chronic diseases use health-related information on food
labels more often than those without (Lewis et al., 2009), and in-
dividuals with diseased household member(s) are more likely to accept
foods with health claims (Verbeke, 2005). Yet, Dean et al. (2012) later
found that the impact of personal relevance outweighs close family and
friends’ relevance. Our findings are partly in line with this literature:
individuals who live alone and do not have any of the listed health
problems tend to be non-users of health claims, even if they perceive
the related health conditions as important.
Lähteenmäki (2013) has raised an interesting discussion concerning

the link between understanding and health relevance, as consumers
might find the claimed health benefits understandable – but not ne-
cessarily understand the claim – if that benefit is relevant to them.
Although the direct link between understandability and health re-
levance was not analysed, our results show a positive association be-
tween understandability and health claim use. In addition, there was no
consistent pattern regarding more understandable health claims and
having a larger number of significant relationships between health
claim use and health relevance. This has an important implication in
relation to supporting informed food choice. Consumers should be
better informed about the link between their health issues and the
specific potential solution, e.g. providing them with the opportunity to
use health claims to identify food products with specific functional
ingredients and proven health benefits. Future studies should take into
account health inference, which refers to how consumers relate the
message to self-relevant consequences (Grunert, 2016).
Two-stage regression with an instrumental variable was performed

to point out the direction of effect on whether the presence of high
blood cholesterol was a reason for using the plant sterols and stanol
esters health claim, or whether the use of this health claim contributed
to the absence of high blood cholesterol. Our results support the former.
It could be concluded that health relevance is linked to the use of the
plant sterols and stanol esters health claim featuring a cholesterol-
lowering effect and that this health claim has reached, and been used by
its primary target market. However, the households without high blood
cholesterol had, in fact, an equal proportion of users and non-users,
which indicates that products with plant sterols and stanol esters have
also been consumed by those without cholesterol problems. A study in
Belgium found that plant sterol-enriched foods have been consumed by
23.2% of adults who did not have high cholesterol; half of them had a
plant sterol intake less than or equal to 1 g/d and 16.4% had a plant
sterol intake above 3 g/d and 7.8% even had an intake above 4 g/d
(Sioen, Matthys, Huybrechts, Van Camp, & De Henauw, 2011). Another
study in Finland reported that plant sterol-enriched foods have been
consumed by 9.5% of adults studied, of which 9.6% were not on cho-
lesterol medication and 6.8% were not on a cholesterol-lowering diet
(Marttinen, Kosola, Ovaskainen, Mutanen, & Männistö, 2014). These
results highlight the importance of more targeted communication ef-
forts to inform consumers about the appropriate use or consumption of
plant sterol-enriched foods. Since 2014 in the EU, in order to prevent
future unnecessary or unintended consumption, foods with added plant
sterols or related compounds have to carry the warning “the product is
not intended for people who do not need to control their blood

cholesterol level” (EC, 2013).
Our findings highlight the dilemma in communication about health

claim and functional food consumption. On one hand, health claims
were intended to inform consumers about possibly more self-relevant
healthy food options, and to encourage food producers to reformulate
and make their products eligible to carry health claims that highlight
specific health benefits. On the other hand, the over- or unnecessary
consumption of certain active ingredients could be of public health
concern. While households without specific health problems con-
stituted the larger proportion of users for some health claims, it is
neither likely nor commercially desirable that consumers use health
claims as an indication to avoid certain functional foods. Meanwhile,
including an extra warning as such (e.g. for plant sterol-containing
foods) may entail a risk of information overload that impedes con-
sumers’ information processing and use in actual purchase situations
(Sørensen, Clement, & Gabrielsen, 2012; Vanhonacker & Verbeke,
2014). Consumers have indeed expressed the feeling of information
overload, e.g. in a recent study on stakeholder and consumer reactions
towards innovative processed meat products (Hung, Verbeke, & de Kok,
2016). Therefore, not greater but informed and correct use of health
claims should be encouraged. Better targeted communication efforts are
required, such as the ones that tailor and restrict the information stream
based on individual preferences and relevance (Grunert, 2016), in order
to dispel any fallacies in the nutrient-disease links and make health
claims effective in reaching target consumers and improving food
choices.

5. Limitations

Several limitations are acknowledged, opening up opportunities for
further research. First, this study relied on self-reported measures. As
with many preceding consumer studies, responses might be affected by
recall and social desirability bias and hence deviate from actual beha-
viour. Experimental and observational studies on consumers’ use of
health claims are recommended for future research. Second, familiarity
with health claims, understandability, credibility and use of health
claims were evaluated on a single item each. This decision was in-
formed by the need to limit the length of the questionnaire, which was a
trade-off for including an extensive list of 17 specific health claims in
addition to the concept of health claims in general.
Third, the same scales and constructs were used in different coun-

tries, while these may be prone to cultural biases. The study by Van
Herk, Poortinga, and Verhallen (2014) revealed that survey participants
in Mediterranean countries had a higher acquiescent response tendency
than those in North-western European countries. In other words, in-
dividuals with a high tendency towards acquiescence tend to rate items
comparatively higher than those with a lower tendency towards ac-
quiescence. Nevertheless, there could be considerable differences be-
tween the countries studied, in addition to those that can be explained
by cultural differences from response bias (Harzing, 2006). Rammstedt,
Danner, and Bosnjak (2017) reported that only 15% of the variance in
acquiescence could be explained by country differences, while the re-
maining 85% was due to individual variations among study participants
within countries. A solution to reduce acquiescence ex ante is to use
balanced scales (Billiet & McClendon, 2000), in which half of the items
are worded in a positive direction and half in a negative direction, such
as Likert scales. Although Likert scales were primarily used in this cross-
country study in order to reduce acquiescence ex ante, future studies
should take into account the possible cultural biases from study design
to drawing conclusions.
Fourth, the 17 specific health claims were selected according to

their market presence in the countries studied, but their exact pre-
valence was not taken into account. Consumers would not have used
them, or might not have seen them at all, if they were not widely
present in the market. The differences in prevalence of the 17 specific
health claims might also have influenced the reported level of use.
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Finally, consumers were asked to process and rate the health claims
actively, while health claims appear on information-rich packages and
in environments with many possible confounders in reality. In addition,
the context may alter their attention and the resulting perceived char-
acteristics or perceived health relevance. For a more accurate picture,
future research might consider using real-life products that take con-
textual factors into account while studying the effects of health claims
on consumer decisions (Talati et al., 2017).

6. Conclusion

This study analyses consumers’ views and use of health claims based
on data collected in 10 EU countries in 2014. A list of 17 specific EFSA-
authorised health claims were evaluated in terms of familiarity, un-
derstandability and credibility. Although the literature repeatedly calls
for cross-country studies, heterogeneity across the 10 EU countries was
rather limited concerning the highest and lowest rated health claims.
Interaction between the active ingredients and claimed health benefits
seems more important in shaping consumers’ evaluation. Ratings for
health claims varied within the types of health outcome. The findings of
this study suggest that health claims should be studied using specific
examples rather than as a general concept in the future. Health claim
user segments could be profiled by socio-demographic characteristics
only to a small extent. Health claim use was not consistently linked to
health relevance. Health claims have not consistently reached or been

used by their primary target market, i.e. consumers for whom the claims
might have specific health relevance. There is some evidence that the
use of the plant sterols and stanol esters health claim featuring a cho-
lesterol-lowering effect was attributed to the presence of high blood
cholesterol in individuals or their household members, but the use of
this claim was not likely attributing to the prevention of high blood
cholesterol. Better targeted communication efforts are needed to sup-
port health claims in improving consumers’ food choice.
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