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Abstract. The future of functional foods will depend on #hdent to which they are accepted by consumers.lResu
are presented from a questionnaire that investigeg@sumers’ self-reported knowledge, behaviourantions and
purchasing behaviour regarding functional foodadfigs are that two thirds of UK respondents, jass than half
of Danish respondents, almost two thirds of Sparéspondents, and 88% of Polish respondents sgybtheone or
two functional food items per week. Between 30-5%¥respondents say they understand functional foods
reasonably well (UK 55%; Denmark 30%; Spain 43%jaRd 49%). A number of factors were related to
respondents’ stated intention to purchase prolsioticsomeone in the household had suffered foasioping in the
previous 12 months or had children living at homspondents were more likely to consider buyingtiemal foods

to help reduce the risk of food poisoning. Respotsl@o have never had any formal food safety tnginvere
more likely to consider buying functional foods.rfher, knowledge of the correct food sources foumber of food-
borne pathogens also affected the likelihood opaadents considering buying probiotic functionabde. The
findings provide up-to-date information about cansus and the developing functional foods market.

Key words: Consumers, knowledge, behaviour, functional foods

1. Introduction
“The driver of the market is ultimately the consuamad the greater part of the incentive to develogdf
functionality must come from consumer deni&hd

The concept of functional foods is derived from kimewledge that some parts of the diet have thigabi

to contribute benefits that go beyond nutritionnc®i the 1980s, the concept of functional foods has
developed, and so too has interest in such prodamisngst the food industry, consumers and the
regulatory authorities. The future of functionabés will depend on the extent to which consumers
understand and accept tH&m

1.1 Definitions and types of functional foods
“A functional food may be defined as a food havieglth promoting benefits and/or disease preventing
properties over and above its usual nutritionalugif®.

“Functional foods are generally defined as food picid to be taken as part of a diet that providesithe
benefits beyond traditional nutritional effetfa

Food products described as functional foods inchudgnge of products, from those that have a pdatic
functional ingredient, to staple foods fortifiedtivia nutrient that would not normally be presenamy
great extent. For example, functional foods incléoed items that contain specific minerals, vitasjin
fatty acids or dietary fibre, foods with added bgitally active substances such as phytochemiaals o
other antioxidants, and probiotics that have had beneficial cultures addéd Specifically, there are
margarines that have added plant sterols, eggsheariwith omega-3 fatty acids, and bread or brasakfa
cereals fortified with folic acid.

Probiotic functional foods are one type of functibfood receiving increasing attention from botpEy

and demand sides of the food supply chain. Praisiatan be defined as foods that have had beneficial
live cultures such as Lactobacillus sp. or Bifidctesia sp. added (for example through fermentation)
order to improve intestinal microbial balance.
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1.2 Regulation

In December 2006 the European Commission publisheew regulation on health and nutrition claims —
‘Regulation (EC) No 1924/2006 of the European Barént and of the Council of 20 December 2006 on
Nutrition and Health Claims made on FodtsThis was in light of scientific advances and tembgical
innovations in the food sector, and the demand fommsumers and industry to set a new legislative
framework on the use of health claims on foodsoAsithe EU, the regulation was effective from Janua
2007Y . The regulation allows for some well-establisheglth claims to be made but other claims must
undergo scientific assessment to ensure that caersuare not being misl&d The important point to
make about the regulation is that it regulatiegmsnotfoods

1.3 Market development

Within Europe, the market for functional foods lagveloped at different rates in different countriesr
example, Castellinét af® report data from 1998 suggesting that Franceltieand Germany had 67%
of the total market value of functional foods im@imember states where data were available dtirtet
Also, there are certain types of functional fooddarcts for which the market has developed more
rapidly. EU data from 1998 suggested that dairydpots accounted for 65% of the functional foods
market, with margarines and spreads accounting flurther 23%). As an example of the size of the
market, the UK market for functional food and dripkoducts was forecast to have a value of
£1720million in 2007, according to figures from #i&D® (figure 1).
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Figure 1. Estimated and forecasted market for UK functiooaldfand drink products 1998 to 2007

Source: http://lwww.igd.com/index.asp?id=1&fid=1&sid=4&tid6&cid=118
Date Published: 04/04/2007

1.4 Consumer purchasing behaviour

This is a range of components that together camgilito models of consumer purchasing behaviour,
models that aim to explain consumers' buying dewii. Components of the decision-making process
are both ‘affective’ and ‘cognitive’, both of whicmay be influenced by several factors, such as the
socio-demographic characteristics of the individt@isumer or the marketing activities of produeerd
retailers. As a result of the combination of comgmas the consumer’s reaction may be observed throug
the purchase of a specific product. In additiorsé@io-demographic attributes, psychological anek lif
style attributes are thought to be useful deternmtgaf purchasing behaviour. Personal motivatioty ma
also be an important factor driving the purchasecatain types of products, such as healthy food.
Further, the level of consumer knowledge abouttional food ingredients and consumer understanding
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of the relationship between nutrition and healtd Bkely to be important to that consumer’s attéud
towards functional foods. Additionally, preferencee regarded as an important factor for the dmwisi
making process of consumers. For consumers to rpogie product over another, it has to offer some
benefit that is not offered by the competing prddui this sense, consumer preferences reveal the
benefits that the consumer perceives certain ptedagossess. Consumers try to maximise theirflbene
when purchasing a product, while operating withiraicial restrictions. Sparke and Merifadrgue that
combining consumers’ affective and cognitive congaas, the factors that influence those components,
including their psychological and lifestyle atribat and their knowledge of, understanding of, and
preferences towards newly developed food produetsjlts in a consumer behaviour model that can be
used to understand how consumers might behave deveartain products. So, at the level of individual
consumer, the stimuli behind purchasing behavi@lmting to functional foods are likely to include
her/his socio-demographic background, and her/himsmedge and previous experience of functional
foods. These stimuli are considered and procesgéaebconsumer, and as a reaction, the preferenees
revealed through purchase decisions.

1.5 What influences responses to functional foods?

Drawing on the consumer behaviour models as dextrib section 1.4, a number of studies have
investigated some of these components. Thus idifoeission that follows, consideration is givermaoav
components are related to attitudes towards, kragyelef, and purchase decisions relating to, funatio
foods.

Socio-demographics

Age has been shown to be related to the purchastiffefent types of functional foof¥¥® and to
differences in consumer views of functional fod8sFor example, younger respondents may be willing
to pay more for a product such as tomato juiceainintg soy*" and be more interested in for example,
conjugated linoleic acid (CLA) flavoured mitR. However, the youngest consumers have also been
found to have a fairly negative attitude towardsctional food products’ so findings are not conclusive.
Nevertheless, the age of the consumer may havaflaernce on their response to functional foods.

Consumers living in households with teenagers mayniore interested in products such as CLA-
flavoured milk'?, and the presence of children in the home mayas® the purchasing frequency of, for
example, omega-3 yogurt and omega-3 marg8tinBeople with a higher level of education and &igh
income levels have been shown to be more interésteertain products, such as tomato juice contgini
soy*. Differences in consumer views of functional fodds/e been linked to levels of educatf®nit

has also been found that women are willing to paigher premium for products with health benéfits
Thus, it is likely that a range of socio-demograptariables can be related to consumer responses to
functional food products.

Cultural differences

In addition to individual socio-demographic chaeaistics, broader, cultural differences may be
important in explaining differences in responsefutational foods. For example, certain countri¢sere
certain health issues are more prevalent havetehidemand for specific types of functional fooklstt
claim to tackle those particular iss{f&sAlso, data collected from students in CanadatednStates, and
France in 2004 revealed cross-cultural differenteghe influence that knowledge, credibility of
information, and food attitudes had on the accemaof functional food&”. These findings about
differences between countries are interesting ascilrrent study has been conducted in four EU
countries.

Health and nutrition

Not surprisingly, differences in consumer viewdwfictional foods can be explained by the role afdfo
and health in peoples’ liv€9, specifically, the importance that individualsaatt to health issues, their
knowledge of health issues, and their general@stan health issues. For example, it has been rstioat
knowledge of health and/or nutrition is a signifitaxplanatory variable, which diminishes the likebd
that an individual will purchase products contagnipcopene for reducing the risk of developing paites
cancef. Further, a tendency to read the nutrition infaioraon food products was found to be an
important factor affecting the purchase of omegaeiucts’. Positive attitudes toward the healthiness of

Paper prepared for presentation at thé"IEBAE seminar, Crete, September 2009. 4



conventional dairy products significantly increadaterest in purchasing some CLA-enhanced dairy
product§?. In studies reported by Binns and Howféitonsumers were found to respond positively to
products that claimed to eliminate food additives,that made claims about health and well-being
criteria. Belief in the health benefits of functadroods was found to be the main positive deteamiirof
acceptance of functional fod#& In another stud}’ logistic regression analysis was used to determine
the factors that influenced consumers’ purchasielgaliour relating to food products with health and
nutrition claims. The respondent’s perception @f tiealthiness of the product, and their percepifadhe
credibility of the health or nutrition claim, wefeund to positively influence purchasing choice,lelthe
format of the health or nutrition claim were of imaportance. Given the relationship between funetion
foods and health, and the growing awareness dfrtke between nutrition and health, it is not sisimg
that consumer responses to functional foods hasen@gewhat complicated relationship with consumer
attitudes to health issues.

Knowledge

Knowledge of products and product attributes isugid to be related to consumer purchase behaviour.
The likelihood of functional food acceptance hasrbéund to decrease with a high level of claimed
knowledge or awareness of the concept of functifoads'®. However, data collected from students in
Canada, United States and France, revealed thaghaldvel of knowledge was one of the the main
positive determinants of the acceptance of funefidnod$'. Again these varying results suggest a
somewhat complicated relationship between knowleddenctional foods and product acceptance.

Information

Beliefs about health and product-related bendditsl a belief in the credibility of information amenong
the positive determinants of the acceptance of tianal food$”. Conversely, opinions about the
trustworthiness of information relating to functidrfoods have been found to be not very stféhg
Purchasing choice is positively influenced by tkeept of effort put into information acquisitiof.

Experience

There is an expectation that previous experienasedhin food products will influence future intemts
with regard to those products. Thus, consumers twdu previously purchased calcium or vitamin-
enriched milk or calcium-enriched orange juice, avenore likely to be interested in CLA-enriched
cheese. However, previous purchase of omega-3 pi®du soy products was not related to interest in
CLA milk product$™.

Modern technologies, price and family illness

A number of other issues may affect the responseoosumers to functional foods. For example,
differences in consumer views of functional foodsynbe explained by the acceptability of modern food
technologie$?, by pricé"® and by the presence of a family member who is Ulifeln the latter case, it
has been found that the likelihood of functionabdoacceptance increases if a member of the
respondent’s family is unwell.

Overall, there is a range of components that maysd&o-demographic or cultural; that relate to
knowledge, experience or information; and othelispfawhich may be related to interest in functibna
foods. Ultimately, as stressed by Sparke and Méfriads likely that there is a complicated interplay
between components.

The aim of the work reported here is to establistatwunctional food items are currently purchasgd b
people in four EU countries, the frequency with eththey purchase functional food items, their lefel
self-reported knowledge of functional foods, and likelihood that they would purchase probioticatth
could help reduce the risk of food poisoning. Rerfthe work aims to establish whether there ar@ain
factors, for example, food safety education reatiVigely behavioural response to food safety mgssa
knowledge of pathogens, and socio-demographic cteistics, that are related to the frequency with
which people purchase functional food items, tlseif-reported understanding of functional foods] an
their willingness to consider buying functional ébitems that may help to reduce the risk of food
poisoning (pro-biotics). The method, results, déston and conclusions are presented below.
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2. Method

A questionnaire survey was conducted in the UK, D&k, Spain and Poland. In the first two countries,
the survey was conducted by post, in the latterdauntries it was completed by telephone.

2.1 Sample selection

UK

In the UK, a geographically-clustered, multi-stagandom sample was undertaken, based on UK
parliamentary constituencies. The first stage ef $hmpling procedure was a random selection of ten
parliamentary constituencies. This was followed abyurther random selection of one electoral ward

within each constituency. Questionnaires were geat random selection of seventy households in each
of the ten sampling areas in September 2007. Amtiichd questionnaire was posted to all non-

respondents 12 days later.

Denmark

In Denmark, a random sample of 1000 names and sskevas purchased from a company supplying
distribution lists drawn from telephone directorigie sampling frame aimed to achieve a geographica
distribution based on the relative size of the patgen in particular regions. In addition, the listluded
mobile-phone-only households, again relative topgeecentage then found in Denmark - about 17%. In
this way there was an adjustment for the fact yoahger people tend to be less likely to have dline
connection and more likely to have only a mobilen

Spain and Poland

In Spain and Poland, telephone numbers were randeelected from across the countries. Once
successfully connected to a householder, intervievasked respondents two screening questions, First
they were asked if they were the person responéibl¢he majority of cooking in the household, and
second they were asked to confirm that they do §ome cook red meat and poultry. Once both of these
criteria were confirmed, and with the responderggteement, the survey proceeded. As with the
questionnaires conducted in the other countrieglemographic quotas were applied. Telephone surveys
were conducted using the CATI (Computer Assisteléi@ne Interviewing) service.

2.2 Design of the questionnaire

In addition to the questions specific to functiof@bds, respondents were asked about a range df foo
safety-related issues, including their knowledgeathogens in food, their household experiencdsanf
poisoning, whether they had received any food gdfatning, and others. A range of socio-demographi
questions were also asked.

In relation to functional foods, respondents wesiced:
e On average, how often do you buy functional foods?
« How well do you feel you understand the role ofdiimnal foods in contributing to health and
wellbeing?
* Would you consider buying functional foods whicmtain probiotic bacteria (live cultures) to
help reduce the risk of food poisoning?

The definition of functional foods given in the gey was as follows:

“Functional foods (and drinks) are foods with addezhlth benefits. Examples include: yogurt drinks
fortified with probiotic bacteria; cereals with eatdietary fibre; sports and energy drinks; glutéree
pasta; low cholesterol spreads; dairy products ehed with calcium; and soft drinks with added

vitamins or minerals

Types of functional foods covered by the surveystjoa that aimed at identifying what functional ébo
items were bought by respondents were:
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¢ Foods which are low in cholesterol or low in fat

* Foods which are high in dietary fibre

e Foods which are fortified with vitamins and minergtg calcium or iron)

« Foods with added probiotic bacteria (e.g. 'live"active’ yogurts/yogurt drinks)

e Gluten-free products

e Sports and energy foods or drinks

e Functional drinks (e.g. drinks with added herb&mins, minerals, anti-oxidants)

However, the question “Would you consider buyingdiional foods which contain probiotic bacteria
(live cultures) to help reduce the risk of food gmriing?” was preceded by the statemeBbrhe
probiotics (live micro-organisms such as those tbim ‘active’ or ‘live’ yogurts) have been shown to
help prevent the growth of poisonous bacterilm this part of the study the definition of fttional foods
was therefore narrowed to probiotic functional feod

2.3 Statistical analysis
Data were analysed using SPSS (Statistical Padkaglke Social Sciences) Version 15. There weie tw
stages to the statistical analysis, descriptiviissitzal analysis and analysis of variance.

The variables tested in the second stage were:

«  Whether or not the respondent has had any fornoa $afety education or training;

e Whether a member of the respondent’s householduféered food poisoning in the previous 12
months;

e The respondent’s knowledge of the food source ahitto-organisms / pathogens;

e The frequency with which the respondent cooks fegnatch;

* Whether the respondent agrees with the statemerdntllikely to act upon food safety
information”; and

« A number of socio-demographic variables, as follows
* Sex of the respondent;
* Age of the respondent;
*  Whether the respondent lives alone or with others;
«  Whether or not the respondent has any children;
«  Whether or not the respondent has any childrennuhdeage of 16;
«  Whether or not the respondent has any childrendigt home;
e The occupational status of the respondent;
*  The occupation of the respondent (UK, Spain andibt and
* The level of education of the respondent (Denmaiif)o

3. Results

3.1 Responses

In the UK, 190 usable surveys were returned, remtasy a return rate of 27%. In Denmark, 281 usable
questionnaires were returned, representing a reatenof 28%. In Spain 204 telephone surveys were
successfully completed, representing a ‘resporteé ga22%. After excluding dialled numbers thatne
business or fax numbers, answer machines or engagetbers; numbers that had a ‘number not
recognised’ message and other unsuccessful c8®&snOmbers were successfully dialled and answered
by a householder. Of those, 204 persons agreesspond. Thus, there were 735 refusals or survelys no
completed. In Poland, 200 telephone surveys weareessfully completed, representing a ‘responseé rate
of 23%. After excluding dialled numbers that waoe home numbers or where there was no answer, 880
numbers were successfully dialled and answeredhbyappropriate householder. In order to obtain
responses from 200 people it was necessary tahaisé 880 numbers as there were 680 refusals.

3.2 Respondents
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The survey asked for the person who is responddsléhe majority of cooking in the household to
complete the questionnaire. Thus, unsurprisinglg,rhajority of respondents in all countries weradée
(UK-74%; Denmark-68%; Spain and Poland-90%) (tainie).

In terms of age, only 14% were under 35 in the 9B in Denmark, and 12% in Spain and Poland.
However, in the UK, Denmark and Poland, from ageup®ards, the age distribution was fairly even,
with approximately 20-25% in each of the age grogfp<l4 years, 45-54 years, 55-64 years, and 65 year
and over. However, in Spain, only 12% of resporslerdre in the 55-64 years age category. The highest
representation was in the 35-44 years age groupp)2d the 45-54 years age group (27%). A further
21% were over 65 years old.

In the UK 83% of people said they live with oth@ople (Denmark-72%; Spain-89%; Poland-79%); 15%
(UK), 28% (Denmark), 11% (Spain) and 21% (Polandg lon their own; and 54% (UK), 41%
(Denmark), 71% (Spain), and 66% (Poland) of respatalhave children living at home.

In terms of employment status, 58% (UK), 64% (Derk))a46% (Spain), and 40% (Poland) are in full-
or part-time work, and 27% (UK), 29% (Denmark), 1(8pain) and 39% (Poland) are retired.

In Denmark, while 12% of respondents have onlylibsic level of compulsory education, 44% have
some pre-degree level education beyond compulsdrgad education, 33% have a university degree
(first degree) and 12% have a higher degree.

In Spain, 36% described themselves as a housewdiedmd, much higher than in the other countries (9%
in the UK; 4% in Denmark; 10% in Poland).

Of those in Spain in work, the largest group amséhin managerial and technical jobs (32%), with a
further 24% in non-manual skilled work, and 19%uirskilled jobs.

In Poland, of those in work, the largest grouptacese in administration/ service sector jobs (38
a further 19% in a non-manual skilled position, 4886 in skilled or unskilled manual jobs.

In the UK, of those in work, the largest group #rese in managerial and technical jobs (43%) with a
further 25% in non-manual skilled work, and 14%piofessional jobs.

Table 1.Respondents

Characteristic UK Denmark Spain Poland
Sex
Male 26 32 10 10
Female 74 68 90 90
Residential status
Live alone 16 28 11 20
Live with others 84 72 89 80
Any children?
Yes 80 82 82 88
No 20 18 18 12
Any children under 16
Yes 37 34 46 35
No 63 66 54 65
Any children at home
Yes 54 41 71 66
No 46 59 29 34
Age
15-24 5 1 1 4
25-34 9 8 11 9
35-44 21 20 29 25
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45-54 23 24 27 21
55-64 20 24 12 24
65 and over 22 23 21 19
Occupational status
Working full-time 39 54 36 36
Working part-time 20 10 10 4
Student/ training 3 2 1 3
Retired 28 29 10 39
Not currently working 0.5 2 7 4
Housewife/ husband 9 4 36 10
Other - - - 5
Occupational class
Professional 14 - 11 6
Managerial and technical 43 - 32 11
Non-manual skilled 25 - 24 19
Administration/ service sector - - - 38
Manual skilled 7 - 7 12
Partly/ Unskilled manual 8 - 27 6
No occupational classification 2 - 0 10
Education level
Basic education - 12 - -
Further education - vocational - 26 - -
Further education - academic - 7 - -
HND equivalent - 22 - -
First degree (bachelors) - 32 - -
Second degree (masters/ PhD) - 12 - -

All figures are ‘valid percent’ figures

3.3 Descriptive statistics: Behaviour and experierec

Respondents were asked to indicate their levelgofeament or disagreement with the statement “I am
likely to act upon food safety-related informatiofResults in table two show that 80% of respondents
the UK, 85% of respondents in Denmark, 64% of radpats in Spain and 61% of respondents in Poland
agreed with this statement.

Forty eight percent of respondents in the UK, 45%MDienmark, 35% in Spain and 16% in Poland,
indicated that they had had some formal food safatging or education.

When asked “how often do you cook from scratch?%74f UK respondents, 86% of Danish
respondents, 88% of Spanish respondents and 836lsth respondents, indicated that they do so at
least three times per week.

Finally, respondents were asked whether anyonkeim household had suffered from food poisoning in

the last 12 months. In the UK only seven perceiat gas, six percent in Denmark, three percent iaitsp
and four percent in Poland.

Table 2. Descriptive statistics: Behaviour and experience

Question UK Denmark Spain Poland
| am likely to act upon food safety-related
information
Agree 80 85 64 61
Neutral 13 13 18 17
Disagree 4 1 11 23
Don’t know 3 0 6 0
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Had any formal food safety training or

education?
Yes 48 45 35 15
No 52 55 65 85
How often do you cook from scratch?
Never 3 1 1 1
Less than once a week - - - 2
1 or 2 times per week 23 13 12 16
3 or 4 times per week 28 24 14 29
More than 4 times per week 46 62 74 54

Has anyone in the household suffered from
food poisoning in the last 12 months?

Yes 7 6 3 4
No 93 90 96 96
Don't know O 4 1 0

All figures are ‘valid percent’ figures

3.4 Pathogen knowledge

Respondents were asked about their knowledge af fmarces associated with 11 micro-organisms.
Table three shows that in the UK there are thrgepathogens for which people can identify a correct
source. These are salmonella, ecoli 0157 and isteronocytogenes. Respondents had very little
knowledge of the other eight pathogens.

In Denmark there is only one key pathogen for whiggpondents can identify a correct source. This is
salmonella. Reasonable levels of knowledge of aditiadal four pathogens (campylobacter, listeria
monocytogenes, clostridium botulinum and ecoli Q1%/ére demonstrated by the respondents, with
between 12% and 23% of respondents correctly igimgtthe source of the four pathogens. Respondents
had very little knowledge of the other six pathogien

In Spain there is also one key pathogen that therityaof respondents have heard of, and for whiay

can identify a correct source. Again, this is saleila (91% knew a correct food source of this pgém).
The only other pathogen for which more than 10%espondents correctly identified a food source, was
clostridium botulinum (14%). The remaining ninenite were evidently unfamiliar to most respondents,
with only between 1-6% of respondents correctiyntdging a source.

In Poland there is again one key pathogen thatrihjerity of respondents have heard of, and for tvhic

they can identify a correct source and again thisalmonella (87% knew a correct food source & thi

pathogen). The only other pathogen for which mbent10% of respondents correctly identified a food
source, was ecoli 0157 (14%). The remaining niem# were evidently unfamiliar to most respondents,
with less than 10% of respondents correctly idgintf a source.

Table 3.Knowledge of micro-organisms

Micro-organism Identified correct food source of mcro-organism (%)

UK Denmark Spain Poland
Salmonella 72 85 91 87
Ecoli 0157 43 13 4 14
Listeria monocytogenes 28 18 4 4
Campylobacter 6 24 3 3
Clostridium botulinum 6 16 14 5
Staphylococcus aureas 6 5 3 3
Food-borne viruses 5 5 6 9
Clostridium perfringens 3 1 3 0
Shigella 3 1 2 6
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Bacillus cereus
Yersinia enterocolitica
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3.5 Functional foods

Descriptive statistics reveal that 62% of UK regiemts buy functional foods one or two times a week.
This can be interpreted as buying one or two fometi fooditemsper week. Nineteen percent never buy
them. In Denmark 44% of respondents buy functidoadls one or two times a week and forty six
precent never buy them. In Spain 59% of respondamniSunctional foods one or two times a week and
20% never buy them. In Poland 39% of respondenysfimctional foods one or two times a week and
only 5% never buy them (table four).

Table 4.Functional foods

Question UK Denmark Spain Poland
How often do you buy functional food items?
3 or more times per week 19 11 20 50
1 or 2 times per week 62 44 59 39
Less than once a week - - - 8
Never 19 46 20 5

All figures are ‘valid percent’ figures

Table five shows which types of functional foodnite are bought by those respondents who do buy
functional foods. This shows that in three coustifthe UK, Denmark and Spain) it is the low fatilo
cholesterol foods that are bought by the highestgr#age of respondents. However, in Poland ihés t
probiotic yogurt or yogurt drinks that are bougkittbe highest percentage of respondents. It isable

that in Denmark a much smaller percentage of redputs (6%) buy probiotic products than in any ef th
other three countries. Similarly, Danish responsl@né far less likely to buy foods fortified wititamins

or minerals.

Table 5.Purchase of different types of functional foodsttafse who do buy functional foods percentage

who buy:

Functional food type UK Denmark Spain Poland
Low fat or low cholesterol foods 67 52 73 59
High fibre foods 48 46 58 60
Probiotic yogurt or yogurt drinks 48 6 a7 83
Foods fortified with vitamins or minerals 31 8 57 25
Functional drinks 17 5 8 39
Sports/energy foods/drinks 15 3 25 15
Gluten free 7 4 11 17

In terms of knowledge of functional foods, 55% e§pondents in the UK, 30% in Denmark, 43% in
Spain and 49% in Poland say they understand furaitimods reasonably well (table six). Thirty two
percent of UK respondents, 56% of Danish respoisd&it% of Spanish respondents and 3% of Polish
respondents say they understand functional footjsaolittle. In the UK 5% of respondents, in Derrkna
10% of respondents, in Spain 7% of respondents,rafbland only 3% of respondents say they don't
understand functional foods at all. Only 8% in th€, 5% in Denmark, 15% in Spain and 46% in Poland
say they understand functional foods very welis iimportant to note that self-reported knowledg@at
necessarily the same as actual knowledge — whishnegtested.

Respondents were asked if they would consider lgugiobiotics to help avoid the risk of food poisuni
(table six). In response, 23% of UK respondentdy &% of Danish respondents, 18% of Spanish
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respondents and 31% of Polish respondents saidwheid definitely consider buying probiotics to pel
avoid the risk of food poisoning.

In the UK 62%, in Denmark 74%, in Spain 51% andPioland 60% say they would ‘probably’ or
‘maybe’ consider buying probiotics to help avoie tiisk of food poisoning.

Only 14% in the UK, 20% in Denmark, 22% in Spaim amly 9% in Poland say ‘no’ they would not
consider buying probiotics to help avoid the rikamd poisoning.

Table 6.Understanding of functional foods and intentioptwchase probiotics

Question UK Denmark Spain Poland
How well do you understand functional
foods?
Very well 8 5 15 46
Reasonably well 55 30 43 49
Alittle 32 56 31 3
Notatall 5 10 7 3

Would you consider buying probiotic
functional foods to help reduce the risk of
food poisoning?

Definitely 24 5 18 31
Probably 21 20 23 43
Maybe 41 54 28 17
No 14 20 22 9
Don’t know - - 8 -

All figures are ‘valid percent’ figures

3.6 Analysis

Next, analysis was conducted in order to investigahether there are variables that are relatetieo t
frequency of purchase of functional foods, levelseff-reported knowledge of functional foods, and
potential interest in purchasing probiotic functibfoods to help reduce the risk of food poisonialy.
the findings reported below are those relationsttips were shown to be statistically significant.

Regularity of functional food purchase

In the UK, those who never cook from scratch, pasehfunctional foods most frequently. However, this
finding should be treated with caution becausenefdmall number of respondents who never cook from
scratch (only 3%).

In Denmark, those respondents living in a househdldre someone has suffered from food poisoning in
the last 12 months, respondents who do not livaalor respondents who do not know a correct food
source of clostridium botulinum, are likely to pbase functional food items more frequently. Those
Danish respondents with the highest level of edorgi.e. second degree — masters or PhD equivalent
are likely to buy functional foods least frequently

In Spain, those respondents who live with otherppea@re likely to buy functional food items more
frequently. In Spain, respondents who know a corfiaad source of clostridium perfringens are likédy
buy functional foods most frequently. However, thessults should be treated with caution becawese th
are very few people in the ‘correct’ category (08%).

In Poland those respondents who know a correct $ooaice for listeria monocytogenes are likely tg bu
functional food items most frequently. However,dheesults should be treated with caution becafise o

the small number of correct responses (only 4%ps€&hPolish respondents who know a correct food
source for shigella (6% of responses) are likelgug functional food items most frequently.

Understanding of functional foods
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In the UK, if the respondent knows a correct foodrse of salmonella, listeria monocytogenes, ecoli
0157, bacillus cereus (3% of responses), or ctiistri botulinum (6% of responses) then they are more
likely to have a higher level of self-reported urslanding of functional foods. In the UK if the
respondent has had some formal food safety educatitraining, is female or is ageth-64 years, then
they are more likely to have a higher level of sefforted understanding of functional foods. Intheif

the respondent is under 25 years or over 65 ydaey have the lowest level of self-reported
understanding of functional foods. Those UK respgonsl whose occupation is classed as non-manual
professional or non-manual managerial and technicale the highest level of self-reported
understanding of functional foods.

Those Danish respondents who do not know a cdimedtsource for salmonella express the highest leve
of self-reported knowledge of functional foods. Denmark, those respondents who have had some
formal food safety training or education are likedyexpress a higher level of self reported knogtedf
functional foods.

In Spain, women or those respondents who do not lshildren living at home are likely to express a
higher level of self-reported knowledge of functbroods than are men. Those Spanish respondents
whose job classification is either partly skilledumskilled are likely to express the highest levieself-
reported knowledge of functional foods.

In Poland, those respondents who agree with thternsent “I am likely to act on food safety

information”, those respondents without childreng at home, or those respondents who are cuyrentl
unemployed or who are a housewife or househusbatidne paid occupation, are likely to have the
highest level of self-reported knowledge of funotibfoods.

Would respondents consider buying functional foods?

In the UK if someone in the household has sufféoedl poisoning in the last 12 months, or if there a
children living at home, then the respondent isarlikely to consider buying functional foods to ued
the risk of food poisoning.

In Denmark, those respondents who have never hadoamal food safety training or education, and
respondents who do not know a correct food sowcédcillus cereus (4% do know) are more likely to
consider buying functional foods to help avoid fqumsoning.

In Poland, those respondents who know a correa smurce for food-borne viruses are least likely to
consider buying functional foods to help avoid tis& of food poisoning

4. Discussion

Differences between countries
Response rates in all four countries were above @@tveen 22% and 28%) and were slightly higher in
the two countries where the questionnaire was atiedby post and not telephone.

Results show that in Poland and Spain there iglaehipercentage of households (90%) where women are
responsible for the majority of the cooking. Itl@vest in Denmark (68%). This suggests that the
traditional gender-based domestic roles remaimggst in Spain and Poland but persist in all caesitr

In terms of household structure, in all four coiggrthe majority of people live with other peopteédr
70%) but again there is some inter-country vamatwith Denmark being the lowest and Spain the
highest. There was quite a large variation inghecentage of households with children, with Spzaid
Poland having the highest percentages (71% and r@8pectively) and the UK and Denmark having
lower percentages (54% and 41% respectively).
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The social differences are also demonstrated whasidering employment status. Again it is the Uld an
Denmark that are similar to each other, with 58% &% in full- or part-time employment, respectiyel
but different to Spain and Poland, with 46% and 40%ill- or part-time employment, respectively.

Although it is not the purpose of this study to @doct an analysis of social differences between neemb
states in the EU, these findings suggest thatréifiges exist in household structure and socialitiond,
which may in turn affect consumer purchasing betavin individual countries.

The role of information provision may be importamtconsumers and the choices they make with regard
to food safety and the purchase of food produdte. fEsults to this study suggest that more consiimer
the UK and Denmark (80% and 85%) are likely to éeeptive to some kinds of food-related information
and to act on them, than in Spain and Poland (648064%). This may relate to issues such as trust i
information sources and regulatory authorities, #medextent and tradition of information provisiivam
governing bodies.

There were considerable differences in the pergenté respondents who had received some formal food
safety education or training. This was highesth@ UK (48%), and lowest in Poland, where only 16%
had received any formal food safety training. Tiniay be due to a longer history of more stringent
regulation in the food industry in the UK and isituation likely to change in Poland now that itais
member of the EU.

Although it was noted earlier that some consideralifferences remain in terms of household strctur
and society, the percentage of people who claimembok from scratch at least three times per wemek,
similar between countries. It was lowest in the (d%) and highest in Spain (88%). These figures are
unlikely to reflect the general population as itikely that self-selection bias exists among resjmnts.
That is, people who responded are likely to hagesater interest in food and food related issues.

Experience of food poisoning in the households efpondents was low and consistent across all
countries, with between 3% and 7% indicating tlaheone within their household had suffered from
food poisoning in the previous 12 months. Howeveis recognised that food poisoning often goes
unreported and undiagnosed. It is unlikely thatgbe@onsistently consider ‘an upset stomach’ oeoth
temporary illness that could be food-related, t@lase of food poisoning.

Knowledge of the food sources associated with repathogens, food-borne viruses and food-related
micro-organisms was an area of the results whersiderable differences were identified between
countries. However, knowledge of pathogen sourcas generally low. There is only one pathogen
(salmonella) where more than 70% of responden&l ifour countries correctly identified an assoetht
food source. This was lowest in the UK (72%) anghbst in Spain (91%). There were only four more
pathogens where more than 10% of respondentsl@astt one country correctly identified an assodiate
food source. These were ecoli 0157 in the UK, Dekmaad Poland; listeria monocytogenes in the UK
and Denmark; campylobacter in Denmark; and clastmdootulinum in Denmark and Spain. The greater
familiarity with these pathogens is likely relatiedfood poisoning incidents reported in the media.

The above findings were investigated to see whedimer how they related to purchase of functional
foods, knowledge of functional foods and intentiorpurchase functional foods.

Functional foods

The key findings relating to functional foods aregented here. Two thirds of UK respondents, pss |
than half of Danish respondents, almost two thiodsSpanish respondents, and 88% of Polish
respondents say they buy one or two functional ftads per week. In terms of self-reported knowk=dg
of functional foods, between 30-55% of respondeatsthey understand functional foods reasonably wel
(UK 55%; Denmark 30%; Spain 43%; Poland 49%). Resuggest that in the UK, Spain and Poland
there is a range of functional food products that familiar to, and popular with, a relatively high
percentage of consumers. However, results sugbastthe Danish market for functional foods is
relatively small and restricted to a small numbérnypes of functional foods. For example, 46% of
Danish respondents stated that they never buyifuadtfoods. This is much higher than in the other
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three countries. There is also a much greatereptage of Danish respondents who stated that they
understood functional foods only a little or notadit (66%). The corresponding figure from the Polis
results is 6%. These are interesting results tlaatamt further investigation to uncover the reafonshe
differences.

Purchase of functional foods

There is a range of factors found to be relatetthéoregularity of purchase of functional foods énthiat
these results are not consistent across all fountces — see the results section above for dgtdilmse
who never cook from scratch purchase functionati$omost frequently. This may be explained by the
fact that those who cook from scratch least fretjyeare likely to buy many more types of processed
foods and fewer ‘basic’ and ‘natural’ ingredients.

Respondents from a household where someone haaresliffood poisoning within the previous 12

months purchase functional foods most frequentlg. assumption could be made individuals from

households that have suffered food poisoning &edylito employ actions in order to avoid the same
experience. What the results do not demonstraihéther functional food purchase behaviour changed
as a result of the food poisoning incident. Thisilddbe an interesting question to investigate.

There appears to be a somewhat complicated rethijprbetween knowledge of pathogen sources and
frequency of functional food purchase. In some €dbese who lack knowledge of correct food sources
for certain pathogens purchase functional foodstfreguently. In other cases it is those who dovkno
the correct food sources for certain pathogens pinehase functional foods most frequently. Thus
findings are inconclusive about the role of knowgeaf pathogens in influencing purchase of funetion
foods.

Finally, those respondents with the highest lefedducation purchase functional foods least fretjyen
It may be that they are more sceptical of new foaad food claims but this point would need further
investigation for substantiation.

Self-reported knowledge of functional foods

Those respondents who demonstrate correct knowleidiged sources for a number of pathogens have a
higher level of self-reported knowledge. Althouglifseported knowledge is not the same thing asadct
knowledge this finding suggests that in the majooit cases peoples’ assessment of their own awssene
of functional foods may be realistic. However, ttregationship was not consistent across all coesiaind

in Denmark those respondents who did not know aecbrfood source for the pathogen salmonella
expressed the highest level of self-reported kndgdeof functional foods. If there is a correlation
between knowledge of pathogen sources and unddistanf functional foods then these respondents
may not have the level of understanding to whickythay claim. It may also be dependent on how
products are promoted and advertised in differenntries.

Respondents who had had some formal food safetyatida or training expressed a higher level of-self
reported knowledge of functional foods. This suggesgreater confidence in personal knowledge that
may not be totally unfounded.

Females expressed a higher level of self-repomedviedge of functional foods. This may be becaase,
results show, in a majority of households womenrasponsible for the majority of the cooking andsth
foods are likely a subject with which they are miamiliar.

The age of the respondent was found to be relatddvels of self-reported knowledge of functional
foods. Specifically, those aged 45-64 had a hifgnazl of self-reported knowledge and those undeor25
over 65 had the lowest level of self reported kremlgle. The reasons for this are unclear as age @tas n
found to be related to actual purchase of functiémads, hence there is no suggestion that ceggi
groups have more experience of functional foods.

Results relating to occupation show a mixed refetiip to self-reported knowledge of functional feod
For example, in some countries those working irfggsional and managerial or technical posts express

Paper prepared for presentation at thé"IEBAE seminar, Crete, September 2009. 15



the highest level of self-reported knowledge, winlethers it is those in partly skilled or unsédl jobs

or who are unemployed, a housewife/husband, omipaid occupation who have the highest level of
self-reported knowledge of functional foods. Thessults suggest that occupation is not a key
determining factor of the level of self-reportecliedge of functional foods.

Those respondents who agree with the statememh ‘lileely to act on food safety information’ express
the highest level of self-reported knowledge. Ityrba that this group of respondents are generatiem
open to information about food and food products tus feel well-informed about food-related issues
including functional food products.

Intention to purchase probiotic functional foods

A number of factors were found to be related tpoeslents’ stated intention to purchase probiotic
functional foods. If someone in the household h&#tesed food poisoning in the previous 12 monthenth
the respondent is more likely to consider buyingcfional foods to help reduce the risk of food
poisoning. This finding is perhaps intuitive. Ausehold that has recently experienced food poigpisin
more likely to be open to products that may helpuoid similar experiences in future.

If there are children living at home then the rextent is more likely to consider buying functiof@bds
to help reduce the risk of food poisoning. Manyvpwas studies have found that households with
children take a greater interest in the healthsafdty of food products.

Those who have never had any formal food safetyitig or education are more likely to consider
buying functional foods to help reduce the riskK@dd poisoning. This may be because those who have
had some formal food safety training or educatiom more confident about their own knowledge and
practices regarding food safety and thereby fest they do not need to consider buying products tha
help avoid the risk of food poisoning.

The findings related to knowledge of pathogen sesiseem to suggest that those with least knowlefige
pathogens are most likely to consider buying prisdBoto help avoid the risk of food poisoning. Fhi
again may relate to the fact that those with marevkedge are more confident in their own ability to
understand conditions and behaviour likely to lEatbod poisoning and therefore are not as likelfeel
the need to buy products that could help avoidifooisoning.

5. Conclusions

The findings show that there is a range of factush as frequency of cooking from scratch, peidsona
experience of food poisoning, knowledge of pathsgarfood, and socio-demographic variables that are
related to the regularity of functional food pursea

Likewise, the findings suggest that there is a eaofjfactors such as knowledge of pathogens in,food
level of food safety-related education, likely bebar change in response to food safety messages, a
socio-demographic variables that are related tpomdents’ self-reported level of understanding of
functional foods.

Further, the findings suggest that there is a raidactors related to personal experience of feafibty
issues, food safety-related knowledge, food safeligted education, and socio-demographics thatémpa
on respondents’ potential interest in buying prabifunctional food products to help reduce thd a$
food poisoning.

Importantly there are significant differences betweountries in the majority of cases.

As the literature review revealed, trying to idéntconsistent components of consumer purchase
behaviour models is problematic, as purchase decsiare based on a complicated interplay of
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components that are both individual and culturairttier study with additional populations would be
informative to help comprehend the developmenhisfitelatively new food market.

Overall, the findings provide up-to-date informati@about consumers and the developing functionaldoo
market.
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