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Abstract

As there has been an increase in nutrition-associated cardiovascular diseases in
Germany, the present article considers the extent to which the German retail
food market was penetrated in 2016 by healthier meat, dairy and egg products.
Furthermore, a market potential analysis was performed based on mean domestic
expenditure for these foods in families with cardiovascular patients or hyper-
tension. Market penetration by foods of healthier composition is relatively low,
corresponding to 1.9 % for meat products and 1.6 % for dairy and egg products.
This is in stark contrast to the potential market share of 2.5-38 %, with an annual
sales volume of 1.5—-15.4 billion €, depending on the assumptions or scenario —
either a defensive scenario for cardiovascular patients or a more offensive scenario
for hypertensives. Although the decisive factors in preventing cardiovascular
disease are adherence to a healthy diet based on vegetables, fruit and fiber — as
well as a healthy lifestyle —, reformulated foods can help patients to improve their
nutrition. The following article shows that the market potential for such foods is
far from exhausted.
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Introduction

Cardiovascular diseases are still
much the most important causes
of death in Germany. According
to the 2015 mortality statistics,
356,600 deaths (39 %) were due to
cardiovascular diseases [1]. Accor-
ding to the International Study on
Disease Burden, 44 % of these were
associated with nutrition [2]. Thus,
healthier (cardiovascular) nutrition
could have avoided about 157,000
premature deaths in 2015.

Causes, costs and prevention of
cardiovascular diseases

There are many different causes of
cardiovascular diseases (CVD) and
these may be subdivided into vari-
able factors (e.g. nutrition, tobacco
consumption, lack of exercise) and
fixed factors (age, gender, genetic
predisposition) [3]. Most CVD are
related to the magnitude of variable
risk factors. The main risk factors
are imbalanced nutrition and high
blood pressure [4]. Although there
was a continuous decrease in pre-
mature deaths from nutrition-as-
sociated CVD in Germany between
1990 and 2010 (from 213,000 to
145,000), the value rose again to
157,000 by 2015. This is explained
by the following risk factors (in



order of decreasing importance):
(i) inadequate consumption of
vegetables and nuts, (ii) excessive
consumption of salt, (iii) inadequate
consumption of fruit, n-3 fatty
acids and wholegrain cereals, and
(iv) excessive consumption of sau-
sage products [2]. On the basis of
representative data from the study
on health in Germany (DEGS1), it
was calculated that approximately
24 million people aged 18-80 suffer
from high blood pressure [5].

CVD also takes a leading position
with respect to high treatment
costs. In all, 14.5 % of direct disease
costs are caused by CVD [6, 7]. This
corresponds to a sum of approxi-
mately 37 billion € per year, and
is increasing [6]. In 2008, just the
excessive consumption of salt, sugar
and saturated fats led to direct costs
for the treatment of CVD of 7.7 bil-
lion € (5.1 billion from salt, 2.2 bil-
lion € from sugar and 0.4 billion €
from the excessive consumption of
saturated fats) [8].

There is inherent potential to improve
nutritional habits, yet this can only
be exploited if there are commer-
cially available products that permit
a cardioprotective nutrition. How-
ever, there have been virtually no
scientific studies on the availability
of cardioprotective foods — either for
Germany or for the rest of Europe.
This particularly applies to surveys
which consider the actual fraction of
products in food retailers that con-
tain explicit information on approved
health-related components or nutri-
tional values. One of the few studies
on the occurrence of health claims
in food retail in various European
countries was performed by HIEkE et
al. [9]. The study of Kaur et al. [10]
presented results for Great Britain.
On the basis of these results, the fol-
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Fig. 1: Overview of the food retailers examined in this study
(including parent company and market type)

lowing questions are addressed in
this study:

I. How great is market penetration
by cardioprotective foods in German
food retailers (focus on meat, dairy
and egg products; ¢ Table 1)?

II. How great is the proportion of
foods that contain health-associated
or nutritional value-associated in-
formation on a favorable effect on
the cardiovascular system (health or
nutrition claims)?

III. How great is the financial mar-
ket for cardioprotective foods in
Germany?

The study was performed in the
context of the Competence Clus-
ter for Nutrition and Cardiovascu-
lar Health (nutriCARD) Halle-Je-
na-Leipzig, in order to support the
successful market launch of cardio-
protective foods.

Methods

Study scope

The present study focusses on meat
products (meat and sausage prod-
ucts), as well as dairy and egg prod-
ucts with potentially cardioprotec-

tive ingredients, as novel product
developments within the compe-
tence cluster nutriCARD concentrate
on these food groups. Moreover,
these food groups were selected —
rather than vegetables, pulses, fruit,
or wholegrain products — as they
contain problematical ingredients
(saturated fatty acids, salt, sugar,
etc.), which can raise the cardiovas-
cular risk.

Reformulation can replace these
ingredients with cardioprotective
ingredients (n-3 fatty acids, fiber,
plant protein, etc.), but without im-
pairing the sensory quality of the
products. Another reason for the
focus of this study is that — accor-
ding to the 2013 Nutrition Report of
the German Nutrition Society (DGE;
Numen = 6,160, Nyomen = 7,593),
consumption of “meat and sausage
products” (men: 81 g/day, women
42 g/day), “dairy products” (men:
90 g/day, women: 98 g/day), eggs
(men: 12 g/day, women 10 g/day)
and butter (men: 14 g/day, women
8 g/day) are the principle elements
of daily nutrition in Germany. This
is the reason that fat ingestion cor-
responds to 35.5 % of energy (E%) in

All dairy and egg products (including substitute products)
which include a health and/or nutrition claim associated with
cardiovascular protection and/or ingredients with potential

cardioprotective activity

Tab. 1: Systematization of the ranges in the retail survey
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fiber beta-glucans EFSA [30-33]
chitosan EFSA [34]
pectin EFSA [35]
glucomannan EFSA [36]
guar gum EFSA [37]
hydroxypropylmethylcellulose EFSA [38]
components containing fiber on the basis of
oat EFSA [31]
barley EFSA [32, 33]
B-vitamins vitamin B, (thiamine) EFSA [39]
vitamin B, (riboflavine) EFSA [40]
vitamin Bg (pyridoxine) EFSA [41]
vitamin By (folic acid) EFSA [42]
vitamin B;, (cobalamin) EFSA [43]
pulses FDA [44], FDA [45]
minerals potassium EFSA [46]
magnesium EFSA [47]
salt (NaCl) (reduction) EFSA [48]

n-3 fatty acids and oils containing n-3 fatty acids

alpha-linolenic acid

eicosapentaenoic acid
docosahexaenoic acid

rapeseed oil

phytosterols, phytosterol esters, phytostanols and

phytostanol esters
walnuts

other nuts

EFSA [49, 48]
EFSA [50-52]
EFSA [50-53]
EFSA [54]

EFSA [55-57]

EFSA [58]
FDA [45]

Tab. 2: Cardioprotective ingredients and/or nutrients considered in the

market analysis

EFSA = European Food Safety Authority; FDA = Food and Drug Administration

men and 34.1E% in women (medi-
ans). According to the Nutrition Re-
port, the ingestion of saturated fatty
acids (SFA) in 2006 corresponded to
15 E% in men and women, of mono-
unsaturated fatty acids (MUFA) to
11-12E% and of polyunsaturated
fatty acids (PUFA) to only 4.8E%
[11]. If these nutritional habits are
continued over the long term, this
can contribute to increases in body
weight, in blood pressure and in
blood fats.

In order to determine the extent of
the availability of cardioprotective
products in the food segments co-
vered in this study, a comprehensive
on-site survey was carried out in 11
food retailers in the city Halle/Saale
(Germany) (¢ Figure 1) over a period
of 2 weeks (09.-23.05.2016). Health
food shops, wholefood shops, reform
houses, etc. were not included.

The classification of the cardiopro-
tective products covered in this study
is based on an ex-ante systematiza-
tion in accordance with the following
food categories (¢ Table 1).

Potentially cardioprotective foods
are defined as products that sup-
port a healthy heart or the health
of the cardiovascular system. In this
study, they are defined as all foods
that have been demonstrated to
contribute to the prevention of CVD
due to the ingredients in their list
of ingredients and/or a correspon-
ding nutrition and/or health claim.
At this, the study was orientated
towards the authorized nutrition
and health claims of Art. 13(1) and
Art. 14(1)(a) [12-15] of the Health
Claims Regulation, which suggest
that the following substances are
of relevance for cardioprotective
health: fiber, B vitamins, potassium,
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magnesium, sodium chloride (re-
duction), n-3 fatty acids, oils con-
taining n-3 fatty acids, plant sterols,
and walnuts. The approved health
claims of the American Food and
Drug Administration (FDA) for le-
gumes (peas and beans) and other
nuts (besides walnuts) were also
considered when these were relevant
in terms of cardiovascular health.
¢ Table 2 gives an overview of the
ingredients and nutrients consid-
ered. ¢ Table 4 (online supplement)
lists additional information, inclu-
ding health claim, conditions of use,
health relationship, etc. (= www.
The
identified claims were not checked in

ernachrungs-umschau.de).

terms of food law and current ju-
risdiction.

In the fieldwork phase, the relevant
products were identified in the mar-
kets, counted and assigned to food
categories. It was also recorded
whether the product packaging not
only gives the list of ingredients, but
also nutrition and health claims in
accordance with the Health Claims
Regulation (EU No. 1924,/20006),
when these assign a positive cardio-
vascular effect to the ingredients of
the product [12-15]. The identified
products were compared to the total
number of products in the corre-
sponding range, in order to calculate
market penetration.

Model to estimate the market
volume of cardioprotective
foods

To quantify the market potential, a
linear model was developed to calcu-
late the financial market volume for
cardioprotective meat products, as
well as dairy and egg products. The
model set-up can be summarized in
four steps which are analogous to
the following questions.

1. For which sections of the Ger-
man population are cardiopro-
tective foods of relevance?

The section of the population rele-
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Fig. 2: Inpatient morbidity rate® (full inpatients per 100,000 inhabitants) for CVD in Germany in 2013 by age group
(own calculation and depiction [16])
2 The analyses of the morbidity rates refer to: ischemic heart disease (coronary heart disease), heart valve diseases, cardiac arrhythmias,
heart failure and congenital malformations of the circulatory system
CVD = cardiovascular disease; MR = morbidity rate
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Fig. 3: Number of hypertensives (adult) in Germany by age group (own calculation and depiction [16])

vant to the consumption of more
cardioprotective foods was calcula-
ted from the inpatient morbidity rate
(MR)' for CVD and the hypertension
statistics for 2013. Because of the
quantitative differences between the
two values, this implies either a de-
fensive scenario (CVD-MR, ¢ Figure
2) or an offensive scenario (hyper-
tensives, ¢ Figure 3). In analogy to
the procedure in the German Heart
Report, the calculation was based on
the following ICD-10 codes: ischemic
heart diseases (I120-25), chronic rheu-
matic heart diseases (I05-09), other
heart diseases (134-39, 144-50), and

congenital malformations of the cir-
culatory system (Q20-28) [16].

2. What is the available income
of the relevant section of the
population?

The available income is determined

on the basis of the last income and

consumer sample (ICS; Einkommens-
und Verbrauchsstichprobe [EVS])
of the Federal Statistical Office for

2013. This uses the statistics for the

expenditure of private households

on food, drinks and tobacco prod-
ucts and also includes the income

data for different age groups in a

household [17]. As different people
can live in a household, the ICS as-
signs the age category in accordance
with the age of the principle source
of income. In a household of several
people, an individual (aged at least
18) counts as the principle source of
income when he or she contributes
the greatest sum to the net income of

! The inpatient or stationary MR is a para-
meter to measure the demands on hospitals
and gives the number of full in-patients per
100,000 inhabitants.
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a) meat products

100%

without Health Claim

with Health Claim

b) dairy and egg products

11%

89 %

without Health Claim

with Health Claim

41 %
59%

without Nutrition Claim

with Nutrition Claim

39%
61%

without Nutrition Claim

with Nutrition Claim

Fig. 4: Fraction of health-related (Health Claim?) and nutrition-related infor-
mation (Nutrition Claim?) in potentially cardioprotective meat prod-
ucts (a) and dairy and egg products (b) in food retailing

2 Nos. 432 (Health Claims) and 1924 (Nutrition Claims) of the EU Regulation

the household. In this step, the num-
ber of individuals suffering from CVD
or hypertension is calculated for each
household and then the available in-
come estimated. It was necessary to
use ICS data, as the patient statistics
used [5, 16] do not provide any infor-
mation on the patient’s statistics or
their domestic income.

3. What mean fraction of their
income does the relevant sec-
tion of the population spend
on food?

Calculation of the food expenses was

also based on the ICS database. The

procedure was also analogous to
that used to determine the available
income. The calculation of the avail-

able funds was based on expenses
for the private consumption of food
and alcohol-free beverages in 2013.

4. How much on average does the
relevant section of the popula-
tion spend on foods within the
categories examined?

In the last step, all information was
combined and used to calculate the
market volume for cardioprotective
foods. For this purpose, the fractio-
nal consumption of the available in-
come was calculated that was spent
by individuals in Germany with
cardiovascular disease (CVD-MR)
or hypertension on meat, and dairy
and egg products.
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Results

Cardioprotective meat products
in retail

For all the retailers taken together,
a total of 6,281 meat products were
counted (including double counts). In
accordance with the above classifica-
tion, 118 of these were classified as
potentially cardioprotective (inclu-
ding double counts). Without dou-
ble counts, 83 items were identified.
However, the calculation of the total
market penetration must include
double counts in different retailers.
Market penetration was then cal-
culated as 1.9%, with major fluc-
tuations between the retailers (from
0-5.7 %).

Ingredients and manufacturers

Evaluation of the potentially cardio-
protective ingredients showed that
rapeseed oil was found in 58 % of
products, peas and beans (pulses)
and proteins derived from pulses in
51% and n-3 fatty acids (not classi-
fied more closely) in 7 % of the prod-
ucts. Information on product man-
ufacturers was also evaluated for
the survey. The range of potentially
cardioprotective meat products was
headed by Riigenwalder Miihle (Carl
Muller GmbH and Co. KG), which
contributed a total of 14% to the
identified product range. Second was
Vefo GmbH with 12 %, followed by
Tivall Europe B.V. with 11 %.

Health and nutrition claims

None of the products classified as
potentially cardioprotective bore an
approved health-related claim (health
claim). In contrast, a total of 41%
meat products (34 of 83) bore a nu-
trition claim (¢ Figure 4a).

Cardioprotective dairy and egg
products in retail

Within the range of dairy and egg
products, a total of 12,417 products
were counted in all the food retailers
(including double counts). 198 of
these products were classified as po-



total expenditures for the whole of
Germany (all households: 39.3 million)

market potential of cardioprotective
foods:

defensive estimation scenario (based on

950,000 households with CVD patients)
offensive estimation scenario (based on
13.4 million hypertension households)

potential market share of cardioprotective
foods (observed market share)

23.6 billion € 17.5 billion€
600.5Mio. € 444 .4Mio.€
8.9 billion€ 6.5 billion €
2.5-37.7% 2.5-371%
(0-5.7 %) (0.6-2.7 %)

Tab. 3: Potential market for cardioprotective meat, dairy and egg products
in Germany in food retail in 2013

CVD = cardiovascular diseases

tentially cardioprotective (without
double counts 106), giving a mean
market penetration of 1.6 % for all
food retailers (range: 0.6-5.7 %).

Ingredients and manufacturers

As regards to the ingredients of the
potentially cardioprotective foods, it
was found that 41 % of the products
contain B vitamins and 40 % n-3
fatty acids. The third place was oc-
cupied by pulses which were given
on 26 % of the product packages. A
total of 17 % of the identified articles
were manufactured by the firm
WhiteWave Foods. The second place
was taken by the company Friesland
Campina Cheese GmbH with 8.5 %
and the third place by Alnatura Pro-
duktions- und Handels GmbH with
7.5 % of the articles found.

Health and nutrition claims
Health-related information in accor-
dance with the positive list of Art.
13(1) and Art. 14(1)(a) of the Health
Claims Regulation was found for
11% (12 of 106) of the dairy and egg
products classified as cardioprotective
(Health Claim). 39 % of these products
(41 of 106) exhibited nutrition-re-
lated information (nutrition claim)
(# Figure 4b).

Market estimate |
(defensive scenario: CVD-MR)

In 2013, there were approximately

1.6 million people in Germany who
suffered from CVD in accordance
with the morbidity rate. This corre-
sponds to approximately 951,000
households which spent a mean
of 270 € per month on food and
non-alcoholic beverages. Thus, the
potential monetary expenditure for
food and non-alcoholic beverages is
ca. 3.1 billion € for the section of the
population who suffer from CVD.

Estimate of the monetary expenditure
for meat products

A total of 19.5% of the expenditure
for food and non-alcoholic bevera-
ges was used for the consumption
of meat products. Relative to the
calculated potential expenditure for
food and non-alcoholic beverages,
this gives a value of 600,535 € for
the total expenditure on cardiopro-
tective meat products, or a monthly
expenditure of 52.62 € per house-
hold with CVD patients (¢ Table 3),

Estimate of the monetary expendi-
ture for dairy and egg products

In households with CVD patients,
14.4 % of the expenditure on foods
and non-alcoholic beverages was
employed for consumption of dairy
and egg products. Thus, relative to
the total expenditure, 444,396 € (or
38.94 € per household) could have
been used for the consumption of
cardioprotective dairy and egg prod-
ucts (¢ Table 3).

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

Market estimate Il (offensive
scenario: hypertensives)

In 2013, the number of adult hy-
pertensives was approximately 24
million, corresponding to approxi-
mately 13.4 million hypertension
households, each of which spent a
mean of 283 € per month on food
and non-alcoholic beverages. Thus,
for the section of the population
suffering from hypertension, the
potential monthly expenditure for
food and non-alcoholic beverages is
approximately 45.5 billion €.

Estimate of the monetary expendi-
ture on meat products

In hypertension households, 19.5 %
of the expenditure for foods and
non-alcoholic beverages is used for
the consumption of meat products.
Relative to the calculated monetary
expenditure for food and non-alco-
holic beverages, this gives an annual
expenditure for cardioprotective
meat products of approximately
8.85 billion €, or a monthly expen-
diture of 55.10 € per hypertension
household (¢ Table 3).

Estimate of the monetary expenditure
on dairy and egg products

In hypertension households, 14.4 %
of the expenditure for foods and
non-alcoholic beverages is used for
the consumption of dairy and egg
products. Relative to the calculated
monetary expenditure for food and
non-alcoholic beverages, this corres-
ponds to a market potential of appro-
ximately 6.5 billion € per year for
cardioprotective dairy and egg prod-
ucts. This means that 40.77 € per
month is potentially available to each
hypertension household (¢ Table 3).

Discussion

The present study is the first survey
of the market penetration of poten-
tially cardioprotective meat, dairy
and egg products in Germany (re-
gion: Halle/Saale) for 2016. In ad-
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dition, a market analysis was per-
formed to determine the potential
sales of these foods. There was a
vast discrepancy between the actual
market penetration of the range
(0-5.7%) and the potential market
share of these ranges of products
(depending on the scenario of esti-
mation 2.5-38 %), so that cardio-
protective foods clearly possess great
potential.

As product listings in retail and ulti-
mately purchasing decisions are influ-
enced by a series of factors, it may be
asked which specific individual mea-
sures might most efficiently increase
the demand, sales and consumption
of cardioprotective foods. Various
relevant enhancing and inhibitory
factors have been discussed at the
marketing and regulatory levels (tax
increases or decreases, agreement
on mandatory targets, certification
systems, etc.). However, it would be
beyond the scope of the present ar-
ticle to submit these to a systematic
evaluation (cf. [18-20]). At the end of
2016, the Federal Ministry of Food and
Agriculture formulated the follow-
ing very promising objective, “in col-
laboration with the food industry and
science, to take specific steps, particu-
larly to reduce the contents of salts,
saturated fats and sugar [in food]”
[21].

However, the regulatory environ-
ment tends to make it difficult for
manufacturers to be innovative, as
it now takes a great deal of time
and money to extend the existing
positive list in accordance with the
Health Claims Regulation by new
claims, or to qualify the manufac-
turer’s own products with health
or nutrition claims [22]. As BRAN-
DENBURGER and BIRRINGER [23] show,
this is particularly the case for small
and middle-sized companies. More-
over, there is scientific dispute about
the extent to which explicit health
claims can enhance sales [24-28].
From the aspect of public consum-
er and health protection, current
regulations of the European Food
Safety Authority (EFSA) do not go

far enough in allowing consumers
to implement expedient consump-
tion of food that is better for cardio-
vascular health. It thus remains to
be seen to what extent the current
regulations on health and nutrition
claims can be developed further in
the coming years.

Limitations

The reliability of the present study
is limited, as the calculation of the
market penetration was solely based
on a cross-section of food retailers in
the city Halle/Saale during a two-
week period in 2016. Moreover, it
was restricted to meat, and dairy
and egg products. Other groups of
food with high potential cardiopro-
tective activity (vegetables, fruits,
wholegrain products, etc.) were
mentioned in the introduction, but
were not further considered in the
study.

In addition, the calculation of the
market potential was based on as-
sumptions which were essential to
the quantification of the monetary
market volume. Firstly, this esti-
mate is based on the assumption
that all members of the identified
households with CVD patients or
hypertensives exhibited the corre-
sponding clinical pictures. A more
precise, member specific assessment
is not feasible, as the ICS collates
data solely on household level. Sec-
ondly, it had to be assumed that all
identified households covered their
supplies of meat, dairy and egg prod-
ucts through food retailers to the
same extent. We did not consider
possible purchases of cardiopro-
tective foods in external markets
(through wholesalers) or through
direct marketing.

We also failed to consider cost and
price effects (readiness to pay higher
prices or price elasticity, added costs
from reformulation or labelling,
etc.), which should be considered in
the development of new products.
However, a consumer acceptance
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study performed within the compe-
tence cluster nutriCARD has shown
that — depending on socioeconomic
factors — consumers are prepared to
pay about 20 % higher prices for car-
dioprotective products (acceptance
of higher prices: sausage products:
19-22%, egg products: 21-24 %)
[29].

Conclusion

As diet-associated CVD are gradu-
ally rising, the supply of cardiopro-
tective foods in food retailers should
be gradually increased. The cur-
rently marginal market penetration
of these foods should be regarded as
an opportunity to extend product
reformulation, product diversifica-
tion and to address new consumer
groups. In parallel, these measures
should be embedded in tailor-made
communication strategies to inform
customers about the pros/cons of
cardioprotective foods in context of
a balanced nutrition.
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