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Abstract
Worldwide cardiovascular diseases are the number one cause of death of most 
people. Foods, which aim for a healthier way of eating and lessen the risk of car-
diovascular diseases, are playing a more and more important role. The aim of this 
study is an analysis of the general German population regarding its acceptance 
towards functional foods with cardioprotective effects and their willingness to 
pay for this type of food.

In sum 1 007 people were questioned via telephone interviews about their gen-
eral health behavior, knowledge about, attitudes toward and willingness to pay 
for functional foods with cardioprotective effects. Willingness to pay was ana-
lyzed by the van Westendorp method.

Participants showed little knowledge about cardioprotective foods. The analysis 
of willingness to pay suggests, that an interest by the general public for this kind 
of product does exist. The amount of interest differs between sex and income. The 
results indicate that the advantages of functional foods with cardioprotective ef-
fects have to be better communicated to overcome possible doubts and concerns. 
Keywords: functional food, cardioprotection, cardiovascular diseases, willing-
ness to pay, consumer acceptance

Introduction

Cardiovascular diseases (CVD) are 
the number one cause of death. Ac-
cording to the Global Burden of Dis-
ease (GBD) study 17 million people 
die each year from CVD and that 
amounts to 31.5% of all death cases 
[1]. It is estimated that CVD alone 
are causing costs of € 210 billion in 
the EU region [2]. 53% (€ 111 bil-
lion) of those are direct costs of the 
general health system [2].
Multiple factors play a role in the 
development of cardiovascular 
events. These events can be cate-

gorized into behavioral risk factors 
(unhealthy nutrition, low physical 
activity, consume of tobacco and al-
cohol), cardiometabolic diseases (e.g. 
hypertonie), diabetes mellitus type 2 
and fat metabolism disorder [3, 4]. 
In the year 2015, diet-based factors 
had the biggest impact on the cardi-
ovascular risk of mortality in both 
sexes in the EU [2].
The term cardioprotection sums up 
mechanisms that foster a healthy 
state of the heart by reducing or 
even preventing myocardial dam-
ages [5]. The main components of a 
cardioprotective nutrition are com-
plex carbohydrates, nuts, fruits, 
vegetables, fish, lean meat, red wine 
and other products rich in unsatu-
rated fatty acids [6]. These foods are 
often low in energy density and rich 
in micronutrients with antioxidant 
capabilities [6].
Furthermore, tailor-made func-
tional foods (known since the mid 
1980s) while serving as a source of 
energy and nutrition (e.g. n-3 fatty 
acids) can have additional positive 
effects on physiological functions 
of the body (cardiovascular system) 
and thus yield benefits for prevent-
ing CVDs [7, 8]. 
Consumer acceptance of this type of 
food is not well-known, but it can 
be assumed that price is an impor-
tant factor for willingness to pay. 
From a consumer point of view a 
lower food price is connected with 
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higher returns because ones budget 
can be allocated for other expenses 
[9]. In addition, consumers in Ger-
many expect a minimum base 
quality from all foods guaranteed 
by federal and local state control 
mechanisms, laws and general rules 
of food safety. If on the other hand 
price is perceived as an indicator for 
higher product quality (e.g. taste, 
easy to digest) higher prices can be 
seen positive by consumers. Higher 
prices are also accepted when asso-
ciated with ethical standards in food 
production.
Until now very few studies exist 
that examine consumers’ willing-
ness to pay for functional foods. A 
study by SiegriSt et al. [10] showed 
that consumers from China had a 
much higher willingness to buy 
functional foods and beverages 
than their German counterparts 
(65% vs. 16.3%–28.9%, respec-
tively). One characteristic of the 
German consumers in this study 
was that a stated health benefit of 
a food product even lessened the 
willingness to buy. 42% of the par-
ticipants showed a lesser willing-
ness to buy for yoghurt that could 
reduce the risk of CVDs than for 
yoghurt without additional health 
benefits. The authors believe that 
the German consumers either do 
not believe the stated health bene-
fit or that they are afraid that the 
benefits come with lesser preferred 
taste of the yoghurt.
A recently published market ana-
lysis about functional cardioprotec-
tive foods in Germany has shown 
that this market has substantial po-
tential because of low market pen-
etration of functional foods (1.6% 
with milk and egg products, 1.9% 
with meat products) [11]. There is 
no information about the willing-
ness to pay for these kinds of foods. 
With regards to consumption data 
of regular eggs and sausages and 
cold meat it is obvious that these 
foods should not be lost out of sight 
while developing functional foods – 
especially because of the negative 
physiological effects of their regular 
counterparts. Enhancement of car-

dioprotective characteristics can be 
obtained by enrichment with vita-
min D in eggs (by utilization of ul-
tra-violet light in henhouses) or by 
adding polyunsaturated fatty acids 
to the poultry feed [12]. An optimi-
zation of the fat content in sausages 
and cold meat is possible by using 
polyunsaturated fatty acids.

Aim of this study

The presented work examines the 
attitudes of the German population 
towards functional foods with car-
dioprotective effects and discusses 
the willingness to pay for two spe-
cific products of this kind.

Method

Sample
The sample is based on a repre-
sentative computer-assisted tele-
phone interview study conducted 
by USUMA GmbH (a social research 
and market analysis company) in 
Germany. The interviews were con-
ducted by specifically trained per-
sonnel. The sampling was based on 
landline users without any mobile 
phone users. In due consideration of 
the Gabler-Häder-procedure it was 
possible to include even consumers 
without listings in telephone books. 
This procedure is a custom-made 
sampling design that generates more 
telephone numbers by omitting or 
adding new digits to already listed 
numbers. Usually, the last two ex-
isting digits are omitted or changed 
[13]. Phone numbers from all over 
Germany were drawn by regional 
stratifications and the Kish-Selec-
tion-Grid1 was used to ensure a 
random sample of the contacted 
households without any selection 
from the interviewer and therefore 
to allow for representativeness.
Overall 2,045 people were contacted. 
Due to refusal, absence or breaking 
off the interview, the final sample 
consists of 1,007 people (49.8%). 
The study was approved by the Eth-
ics Board of the medical department 
of the University of Leipzig.

1  Randomization procedure that states which 
people to contact with regard to household 
size.

2  A vignette is a description of a fictional prod-
uct in a social-scientific study.

3  Method for direct measurement of willing-
ness to pay and price sensitivity of consu-
mers.

Scales and tools for  
data collection

Besides socio-demographic data, 
state of knowledge and level of 
awareness regarding cardiopro-
tective foods were questioned (e.g. 
if the participants even know the 
term “cardioprotective food”). Sub-
sequently, a standardized definition 
of the term (• overview 1) was pre-
sented to all participants to ensure 
that the state of knowledge was the 
same in the entire sample and that 
there is no unknown ongoing con-
sumption of cardioprotective food. 
On a scale from 1–5 (1 = never, 5 
= always) participants were asked 
how often they buy cardioprotective 
food. Food patterns and diets were 
surveyed (no restrictions, vegan, 
vegetarian).
Willingness to pay was inquired 
by employing vignettes2 for two 
fictional specific type of functional 
foods with cardioprotective effects. 
The used vignettes were a package 
of a sausage product and a box con-
taining 10 eggs, both products en-
riched with functional ingredients 
(• box). The participants were either 
questioned about the sausage prod-
uct or the eggs (sausage product  
n = 500, eggs n = 500). The sam-
pling was conducted with regard 
to prior inquired food patterns and 
was further randomized with com-
puter assistance to ensure normal 
distribution.

The analysis of willingness to pay 
was conducted with the van Wes-
tendorp method3 (price-sensitiv-
ity-measurement) [14] and con-
sisted of four questions (• overview 
1). No pre-defined price scale was 
presented and thus the participants 
were not influenced in answering 
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4  Cronbach’s Alpha describes how questions 
and statements of a scale relate to each other.

Vignettes: product specification

Sub-sample “sausage product”: “It is a sausage (250 g pack) with re-
duced fat content and additional fiber or protein source. About 1/3 
of the fat content of the meat was replaced by vegetable proteins. 
The meat content of the product remains the same. For comparison: a 
usual 250 g pack of a sausage product costs € 2.00 on average.”
Sub-sample “eggs”: “These are eggs with a high vitamin D3 content to 
naturally counteract vitamin D deficiency. For this purpose, chickens 
in barn systems are exposed to light similar to natural UV- containing 
sunlight. For comparison: a 10-pack of free-range eggs costs € 1.60 
on average.”

the questions. They were only cued 
by a price set point as an orientation 
(average, market-conform price of 
sausage products and eggs without 
any cardioprotective effects based on 
own research). The van Westendorp 
method was chosen because it is 
easily applicable during a telephone 
interview and it is very robust with 
regard to extreme outliers (i.e. ex-
treme price points) [14]. A so-called 
“psychological price” is ascertain-
able which takes into account that 
a “low price” reflects “a low product 
quality” and thus delivers an indi-
cator for perceived product quality. 
The van Westendorp method is an 
established price-model that is often 
used in market research [15].
Furthermore, a brief question-
naire with six questions regarding 
health-conscious food patterns was 
used – the Health-Diet Awareness/
Interest Index which was trans-
lated into German (• overview 1) 
[16]. Filling out this questionnaire 
was done by responding to certain 
statements or questions on a scale 
from 1–5 (1 = fully disagree, 5 = 
fully agree). Cronbach’s Alpha4 

for reliability was calculated (α = 
0.824) and yielded a good internal 
consistency. For further analysis, 
sum scores were calculated based 
on the replies to all six questions. 
The higher the sum score the more 
health conscious the food and diet 
patterns of the respondents are.

Data Analysis

All data were analyzed using STATA 
Version 14.0 [17] and SPSS Version 
23 [18]. Cases with missing values 
were excluded from further analy-
sis, thereby reducing the sample size. 
Missing value analysis concerning 
socio-demographic data showed no 
patterns with regard to education or 
sex. The variable for education was 
based on the German education sys-
tem (no diploma, diploma after 8/9 
years, diploma after 10 years and 
diploma after 12/13 years).
Statistical analysis of these socio-de-
mographic variables included linear 
regressions to test for possible cor-

relation between socio-demographic 
status and willingness to pay or 
rather to find any other relationship 
between the variables mentioned 
above. Question for price “expen-
sive” was chosen as dependent var-
iable (• overview 1), since this is the 
highest possible price consumers 
were willing to pay. Independent 
variables were sex, age, income, 
education, and the sum score of 
the “Health-Diet Awareness/Inter-
est Index” (• overview 1). For each 
sub-sample (sausage product vs. 
eggs) separate linear regressions 
were performed.

Results

Descriptive analysis
• Table 1 gives an overview of all 
socio-demographic characteristics 
of the sample. Since only cases were 
included that had answered all four 
questions regarding price, the sam-
ple size had to be reduced down to 
n = 467 overall (sub-sample “sau-
sage product” n = 234; sub-sam-
ple “eggs” n = 233). There are no 
significant differences between the 
two sub-samples regarding any 
socio-demographic characteristic. 
Sum score “health consciousness” 
has a mean value of 20.7 over the 
entire sample (sub-sample “sausage 
product”: 20.9; sub-sample “eggs”: 
20.4), which demonstrates an over-
all high level of health conscious-
ness.

The majority of the respondents in 
both sub-samples does not know 
what the term “cardioprotective 
food” actually means (• table 2). 
After giving them a standardized 
explanation of the term, still 56.8% 
of the respondents in sub-sample 
“sausage product” say that they 
do not buy this type of food. In the 
sub-sample “eggs” 62.8% do not 
buy functional food. Only shy of 
a quarter or a fifth, respectively are 
sometimes, often or always buying 
(functional) food with cardiopro-
tective effects (“sausage product”: 
23.2%; “eggs”: 18.2%).

Analysis of willingness to pay

• Table 3 shows the mean prices in € 
gained from the four price questions 
during the van Westendorp method 
(willingness to pay). • Figure 1 and 
2 show the relative frequencies of 
the stated prices that were used to 
calculate an optimal price and a con-
sumer accepted price range for the 
products (fat-reduced sausage prod-
uct and eggs as Vitamin-D3-source). 
The optimal price for eggs with 
cardioprotective effects was € 2.20 
with a price range of € 1.90–2.50. 
The cardioprotective sausage prod-
uct has an optimal price of € 2.80 
and a price range of € 2.00–3.00.
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Regression analysis of  
willingness to pay

• Table 4 shows the model of rela-
tionships between the socio-demo-
graphic variables and willingness to 
pay.
Regression analysis showed that 
only sex and income have an influ-
ence on willingness to pay for a car-
dioprotective sausage product (R2 = 
0.10; F(5, 222) = 4.91; p ≤ 0.001). 
The female respondents are willing 
to pay a higher price than their male 
counterparts and the higher the 
household income, the higher the 
willingness to pay. It is important 
to mention that willingness to pay 
does not increase proportionally to 
the household income. Willingness 
to pay was the lowest for respon-

dents with a monthly household in-
come between € 1,500–2,000. Will-
ingness was slightly higher in the 
household with lower and higher 
household income (• figure 3).
No significant differences were 
shown for age, education and health 
consciousness in the sample. In the 
sub-sample “egg” none of the men-
tioned socio-demographic variables 
had any significant influence (R2 = 
0.01; F(5, 228) = 0.59; not signif-
icant).

Influence of sex on willingness to 
pay can be shown with further 
analysis. • Table 5 clearly shows 
that women expect a higher “best” 
price if they do not want to question 
the product’s health benefit (“too 
cheap” € 1.55 and “best” € 2.63 

compared to € 1.44 and € 2.43 for 
men, respectively). In addition, fe-
male respondents are willing to pay 
a higher price even if this price is 
perceived as “expensive” (• Table 5). 
Calculations of effect sizes (Cohen’s 
effect size5) of the significant price 
questions show small and medium 
effects ([19], p. 606).
Because there are no significant dif-
ferences in the sub-sample “eggs” 
no analysis of influence of socio-de-
mographic factors on willingness to 
pay was performed.

Discussion

State of knowledge  
and buying behavior
The aim of this study was to mea-
sure the attitude of the German 
population towards (functional) 
food with cardioprotective effects. 
It was shown that on average only 
19.5% of the respondents knew the 
term “cardioprotective food”. This 
is similar to the findings of Menrad 
and Sparke that showed that 20.7% 
of their respondents had heard of 
the term “functional food” [20]. 
Although consumers are more and 
more confronted with the subject 
of cardioprotection, one should 
be refrained from using wordings 
that are too “scientific”, when talk-
ing about benefiting factors for the 
heart’s health of food and dieting 
patterns. Terms that are too scien-
tific or incomprehensible may hin-
der the consumer from buying and 
might increase their skepticism to-
wards functional foods, even if the 
product is perceived positively with 
regard to price or taste.
With regard to buying behavior the 
results of this study indicate that 
more than half of the respondents do 

socio-demographic information & dietary habits

Do you know the term “cardioprotective food”?

How often do you buy cardioprotective food products?

Definition: Cardioprotective food may be fortified with specific vitamins or  
minerals or may include fewer unhealthy ingredients. Some researchers believe  
that cardioprotective food may help to maintain a healthy heart and promote 
wellbeing and overall health. Often, those products are characterized by low 
levels of cholesterol, low levels of saturated fat or contain less salt than usual 
food products. These products are generally low in cholesterol, fat or salt.

willingness to pay – analysis

1.  At which price are you beginning to experience the product as cheap? 
[cheap]

2. At which price are you beginning to experience the product as expensive? 
[expensive]

3.  At which price are you beginning to experience the product as too expen-
sive – so that you would never consider buying it yourself? [too expensive]

4.  At which price are you beginning to experience the product as too cheap – 
so that you have doubts about the health benefit? [too cheap]

Health-Diet Awareness/Interest Index

1. My eating habits are healthier than others I know.
2. I consider myself health conscious.
3. I am interested in using food to maintain good health.
4. I am interested in using food to prevent disease.
5. I am knowledgeable of the health benefits of the foods I eat.
6. I usually look for health information when I buy food products.

OVERVIEW 1:  SUMMARY OF SCALES AND ITEMS  
AS PART OF THE STUDY DESIGN

5  Cohen’s effect size (d) describes the ef-
fect size of mean differences between two 
groups and helps to interpret the significant 
differences of mean values; d between 0.2 
and 0.3 indicates a small effect, d between 
0.5 and 0.8 indicates a medium effect and d 
> 0.8 indicates a large effect.
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Table 1:  Summary of socio-demographic characteristics of the overall sample 
a multiple responses allowed 
M = mean value; SD= standard deviation

not buy functional foods with car-
dioprotective effects. Results from 
a survey from 2013 showed that 
(projected for 70.21 million peo-
ple) 84% of the German population 
have never bought functional food 
[21]. The differences might exist on 
one hand because of the difference 
in marketing of each product (e.g. 
different health claims) and on the 
other hand because of an increase in 
overall revenue for functional foods 
in the last couple of years. 

Willingness to pay

The consumption of functional 
foods was very low in our study 
in comparison to regular types of 
food. A previous study by Onwezen 
and BartelS showed that the more 

common reasons for market failure 
of functional foods were the con-
sumers’ unwillingness to pay for 
higher prices, the low trustwor-
thiness, the low state of knowledge 
about food with health benefits, 
and concerns regarding taste and 
the natural quality of these prod-
ucts [22]. Consumers are therefore 
not per se reluctant to pay a higher 
price for additional benefits of these 
types of foods with health-benefit-
ing effects. MOrO et al. compared 
willingness to pay for functional 
products in Italian consumers [23]. 
They found that factors like age, 
income, education, life style and 
health status have an influence 
on consumers’ willingness to pay. 
45–64 year old persons spent more 
money on functional food than 

their younger counterparts. In the 
present study no significant differ-
ences in willingness to pay between 
age groups could be shown. It can 
be assumed that this is caused by 
the type of food und its function-
ality. Differences in willingness to 
pay between the sexes were very 
small in the study of MOrO et al., 
nevertheless women showed a 
higher willingness to pay than 
men. Our data confirms these find-
ings. Women tend to spend more 
on products with cardioprotective 
effects compared to men, and they 
even expect higher prices for not 
doubting the health benefits and by 
that being stopped from the pur-
chase. Studies confirm that women 
are the most likely buyers of func-
tional foods because they are more 

Variable Sub-sample „sausage product“ Sub-sample „eggs“ German general public

n = 436 % n = 435 % %

gender

female 210 48.2 221 50.8 51.0

male 226 51.8 214 49.2 49.0

age (years)

< 20   12   2.9     9   2.2 18.8

21–40   92 22.1   82 20.3 24.3

41–60 154 36.9 164 40.5 31.0

61–80 147 35.3 131 32.4 20.8

education

highschool students     3   0.7 / /   3.5

8/9 years of school   95 21.8   98 22.5 37.0

10 years of school 136 31.2 145 33.3 28.8

12/13 years of school 200 45.9 192 44.1 25.8

no educational qualification     2   0.5 / /   4.1

„Who is responsible for food shopping?”a

overall men women

myself 550 259 291

partner/husband 168 122   46

children     1     1     0

parents   36   23   13

other     2     0     2

Health-Diet Awareness/Interest Index – overall sample

range (sumscore): 6–30
M(SD): 20.7 (5.2)
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often in charge of doing grocery 
shopping [24]. 
Similar to the work of MOrO et al. 
[23] the present study could show 
that a higher monthly household 
income is associated with a higher 
willingness to pay. The increase of 
willingness to pay for functional 
foods is not proportional to house-
hold income. Respondents with a 
monthly household income of € 
1,500–2,000 showed a decrease in 
willingness to pay.
With regard to health consciousness 
respondents did not show a signifi-
cant influence on willingness to pay 
for the used vignettes of functional 
foods with cardioprotective effects.

Implications for bringing  
cardioprotective foods  
to market

In addition to higher prices, lack of 
trust, lack of knowledge and general 
concerns are additional reasons that 
stop consumers from buying func-
tional foods. Since consumers still 
feel uninformed – despite more and 
more information about the ingre-
dients from the selling companies – 
about the functional quality of food 
they have doubts about the health 
benefits of functional foods. The 
perception of benefits is strongly 
associated with the original food 
product. The more unhealthier it 
is perceived (e.g. a sausage product 
with a high level of saturated fatty 
acids or food with a high level of 
salt), the lower is the acceptance of 
this food according to Bech-larSen 
and grunert [25]. Further demands 
in quality and consumer wishes 
must be taken into consideration 
when manufacturing and market-
ing functional foods. Convenience, 
environment-friendliness, look and 
taste are important factors that in-
fluence market success of functional 
foods [26, 27]. 
Another reason for not-buying can 
be the lack of knowledge to be at 
risk with a cardiovascular disease. 
Frewer et al. reported, that 80% of 
their respondents believe that they 
are eating healthy and that there is 

no need for buying functional foods 
[28]. It can be assumed that the 
higher the knowledge about func-
tional ingredients and their positive 
effects on overall health, the higher 
the probability that consumers will 
buy functional foods [20]. The re-
sults of the present study indicate 
that one’s own risk to acquire a 
cardiovascular disease is underes-
timated and that the importance 
of nutrition regarding a “heart 
healthy” way of life is not present 
in people’s minds. Public health 
initiatives should therefore focus 
mostly on awareness and preven-
tion of cardiovascular diseases.
Despite of these seemingly negative 
attitudes towards cardioprotective 
foods, this study with its analysis 
of willingness to pay could show 
some interest of German consum-
ers in two fictional, but producible 
products with cardioprotective ef-
fects.
The results of the present study 
lay a good groundwork for further 

consumer acceptance studies to 
deepen the understanding of rea-
sons for buying or not buying car-
dioprotective foods. These studies  
could deliver more findings if con-
sumers underestimate the risk of 
acquiring a cardiovascular disease 
or if they just do not see the ur-
gency to consume cardioprotective 
foods for prevention. By break-
ing down these factors, consumer 
groups could be identified and new 
market segments could be consti-
tuted. In addition, it has to be eval-
uated if the present price ranges 
for the two products with cardio-
protective effects can yield profit-
ability with the additional man-
ufacturing costs. Beyond that it 
must be checked how to overcome 
the lack of knowledge about car-
dioprotective foods, how to clear 
misconceptions and how to reduce 
fears. According to VecchiO et al., 
additional information about the 
food increases willingness to pay 
for these foods [29].

  Sub-sample “sausage product”
                         n (%)

    Sub-sample “eggs”
                 n (%)

Do you know the term “cardioprotective food”?

yes   82 (18.8)   88 (20.2)

no 354 (81.2) 347 (79.8)

How often do you buy cardioprotective food products?a

never 240 (56.9) 262 (62.8)

seldom   84 (19.9)   79 (18.9)

sometimes   65 (15.4)   55 (13.2)

often   23 (5.5)   15 (3.6)

always   10 (2.4)     6 (1.4)

Table 2:  Knowledge and buying frequency of functional food with  
cardioprotective effects 
a all participants received a definition beforehand

Table 3:  Willingness to pay for two functional food products with cardio-
protective effects (sausage product and eggs) 
M = mean value; SD = standard deviation

Question Sausage product (250 g pack)
                 n = 234
                 M (SD) [€]

Eggs (10-pack)
             n = 233
             M (SD)[€]

1. cheep 2.52 (0.65) 2.21 (0.74)

2. expensive 3.09 (0.86) 2.70 (0.96)

3. too expensive 3.72 (1.25) 3.26 (1.49)

4. too cheap 1.49 (0.48) 1.41 (0.51)
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Fig. 1:  Willingness to pay for eggs with cardioprotective effects 
The lines are based on the relative frequencies (in %) and were calculated for each of the four price queries. The calculated price range 
is based on the following intersections: “too cheap” and “expensive” (intersection 1, lower price limit) as well as “cheap and too 
expensive” (intersection 2, upper price limit). The optimum price is calculated from the intersection of the two lines “expensive” and 
“cheap”.

Fig. 2:  Willingness to pay for a sausage product with cardioprotective effects 
The price range, as well as the optimum price were calculated based on relative frequencies and depend on the intersections  
(see • Figure 1 for more details).

Copyright!
Reproduction and dissemination – also partial – applicable to all media only with 
written permission of Umschau Zeitschriftenverlag GmbH, Wiesbaden.



Ernaehrungs Umschau international | 3/2018    61

Limitations

In this study the sample was 
grouped into different age categor-
ies, but the older age group was 
larger than the younger age group 
and therefore representativeness 
could not be guaranteed. With re-
gard to future population devel-
opment, the older age group is the 
better focus group for cardioprotec-
tive foods and therefore should be 
further examined regarding its atti-
tudes and state of knowledge.
Another limitation of this study 
could be the usage of the term “car-
dioprotective foods”. Despite an in-
creasing usage of this technical term 
in mass media, misunderstandings 
about the meaning of the term could 
have existed which became notice-
able by the low state of knowledge 
in the study’s sample.
The decision to employ two fictional 
foods as an example for cardiopro-
tective food could have had an influ-
ence on the results.

Conclusion
Functional foods that aim to en-
hance nutrition with specific 
health-benefiting ingredients and to 
prevent cardiovascular diseases play 
a more greater role. Especially with 
innovative food types knowledge 
about ingredients and effectiveness 
are of paramount importance in the 
decision to buy or not to buy. This 
study shows that in addition to ed-
ucating about the positive effects of 
these products, one must guarantee 
for a high level of transparency re-
garding the manufacturing process 
and the ingredients to reduce possi-
ble barriers and fears. By increasing 
acceptance, willingness to pay could 
be increased and larger consumer 
groups could be reached. 
It is worth considering that cardio-
protective foods could provide an 
opportunity to influence cardiovas-
cular health positively. They should 
not replace a healthy way of living, 
e.g. regular organic food. Knowledge 
about prevention and treatment of 

Sausage product   
(n = 228)

Eggs  
(n = 233)

age   0.002n. s. -0.002n. s.

gender (1 = male)  0.433***   0.065n. s.

education  -0.003n. s.  -0.005n. s.

income 0.116***   0.048n. s.

health awareness   0.013n. s.  0.011n. s

Table 4:  Results of the regression analyses regarding the sub-samples 
“sausage product” and “eggs” (coefficients and p-values)  
The price query “expensive” (At which price are you beginning to experience the product as 
expensive?) was used as the dependent variable. 
n. s. = not significant, *** = p ≤ 0,001
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Fig. 3:  Differences in willingness to pay with regard to monthly house-
hold-income (sub-sample “sausage product”) 
The bars represent all four price queries of the van Westendorp analysis mentioned 
above (means in €).

Price Men 
M (SD) [€]

Women
M (SD) [€]

p-value and  
effect size (dCohen)

too cheap 1.44 (0.49) 1.55 (0.47) n. s.

cheap 2.43 (0.64) 2.61 (0.65)     * d = 0.279

expensive 2.92 (0.72) 3.27 (0.97)   ** d = 0.414

too expensive 3.48 (1.01) 3.96 (1.32) *** d = 0.412

Table 5:  Gender-differences in willingness to pay (sub-sample “sausage 
product”) 
All four price queries of the van Westendorp analysis are displayed (means in €). 
d = Cohen‘s effect size; M = mean value; n. s .= not significant;  
SD = standard deviation;  
* = p ≤ 0.05; ** = p ≤ 0.01; *** = p ≤ 0.001
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cardiovascular diseases plays a vital 
role and should be further funded 
with means of public health initia-
tives.
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