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Abstract: The proportion of older adults in the population is significantly growing in the EU,
therefore, wellbeing of the older population has become a social challenge. Functional foodstuffs
are food products with nutritional composition that may reduce the risk of diet-related diseases or
enhance physiological functions. Therefore, they could play an important role in prevention and
mitigation of health-related problems, and in promotion of healthy ageing. The aim of this study is to
present the impact of age on consumer preferences about functionality of foods, covering attitude
aspects, nutrition claims, possible carriers, some particular health problems and expectations about
sustainable production. The results are based on a representative quantitative survey. Findings
highlight statistically significant (p < 0.05) differences in preferences of older adults compared to
other age segments. They generally accept functional foods, especially when functionality is attached
to increased vitamin, protein, and fiber content. Older adults also prefer products with lower salt and
sugar content, which were less relevant for other age groups. Products of fruit and vegetable origin
are distinguished as carriers of functional traits. Compared to other segments, older adults accept
products of animal origin (especially milk products) and even breakfast products on a higher level.
The paper provides details about particular health issues that could be addressed by functional foods
based on actual consumer concerns.

Keywords: functional food; consumer survey; nutrition claims; health claims; older adults; healthy
diet; healthy ageing

1. Introduction

The relationship between health and nutrition has come to the forefront of scientific research due
to global health trends and lifestyle changes. According to WHO data, chronic non-communicable
diseases (CNDs) are the leading cause of death worldwide [1]. In 2016, they were responsible for 71%
(41 million) of the 57 million deaths which occurred globally, and 94% of the number of deaths in
Hungary. Major CNDs are cardiovascular diseases (44% of all CND deaths), cancers (22%), chronic
respiratory diseases (9%), and diabetes (4%), all of which are strongly connected to dietary factors,
among others [2]. Therefore, WHO formed a guideline for healthy diet to prevent chronic diseases
worldwide, and national level health prevention programs also emerged [3-5]. Demographic statistics
related to ageing shows that life expectancy (LE) and proportion of older adults in the population
are increasingly growing both at global and EU level. Between 2000 and 2016, global LE at birth
increased by 5.5 years, from 66.5 to 72.0 years [6]. In the EU, almost one fifth of the population (19.7%)
was over the age of 65 in 2018, and the relative share of the population is projected to reach 28.5%
until 2050 [7]. According to the latest country reports of the European Health & Life Expectancy
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Information System (EHLEIS) based on 2015 data, Hungarian LE was 18.2 years (21.2 for women
and 17.9 for men) at the age 65 [8]. This index, compared to LE at birth, give better estimation to
older adults, but do not give information about the quality of those years. The same report presents
another indicator: the healthy life years (HLY, also called healthy life expectancy or disability-free life
expectancy), which was 5.9 years in Hungary at the age 65, so 68% of elderly years (approximately 12
years) are usually spent with disabilities. LE at birth in Hungary was 75.7 years in 2015, which was
nearly 5 years below the EU average, mainly due to higher death rates from cardiovascular diseases
and cancer [9]. The same study highlights that only slightly more than half (56%) of Hungarians
consider themselves to be in good health, which is one of the lowest rates in the EU. Besides new ways
in the investigation of health-related issues [10-12], sustainability of food consumption (including
food security) is also becoming an increasingly prominent topic for the scientific community [13-16].
Furthermore, the harmonization of a balanced and sustainable diet opened a new research regime [17].

Nowadays, a rising number of consumers follow a special or consciously composed diet because
of health issues or lifestyle decisions, which have opened new opportunities for food business operators.
During the last decades, a special focus was given to the health-related functionality of foodstuffs [18].
Functional foods with high added value have become the fastest growing area of the food industry,
although the market share varies greatly from country to country, and there is not one generally
accepted definition of functional foods in the industry, so different market data are available due
to different interpretations of the category [18,19]. A study reviewed over one hundred different
definitions to determine the boundaries of functional food better [20]. One even argued that functional
foods might not be handled as a well-definable separate product category [21]. Although the definitions
help scientific and professional dialogues, they do not have a particularly significant role from the
perspective of consumers. Instead of legal definitions, consumers receive information about the
functional properties of food through advertisements and labels. Regarding labels, nutrition and
health claims in the EU may appear on products by following the indications of Regulation (EC) No.
1924/2006 [22] and Regulation (EU) 432/2012 [23] based on the scientific advice of the European Food
Safety Authority (EFSA) [24,25].

The increasing importance of the functionality of foodstuffs was recognized even before the turn
of the millennium by the food industry, which has accelerated the development of new products.
However, new products had a high failure rate on the market in the 1990s, because most of them were
not preceded by a deeper exploration of consumer needs [19,26]. Developing functional food is often a
far more complex issue than introducing a new variation of generalized food products, which was
realized by researchers and company experts in the 2000s. Many consumer-related studies emerged
about functional foods from that time. The first consumer studies related to functional foods tried to
explore the effect of socio-demographics factors [27-29], attitudinal profiles and motivations [21,30-34],
and reactions connected to health and nutrition claims [35-38]. Based on the results of the studies that
focused on the concept of functional foods in general, later studies targeted more specific product
categories and novel concepts [39—44]. It also means that the focus shifted to market-related surveys
and product development aspects.

The relatively few consumer-related articles, which focus on older European consumers, also follow
a marketing approach, and they are connected to protein-enriched functional foods majorly [45—47].
In Eastern Europe, a Polish study, based on a nationwide representative consumer survey in 2009,
found significant differences between age groups in functional food consumption, awareness, and
perceived barriers to health improvement. Qualitative consumer studies that support the food product
development for older adults have also been published [48,49]. In Hungary, however, a few consumer
studies have recently emerged on the relationship between health and food consumption [50-52],
and the perspective of older adults on functional foods have not been analyzed yet.

Based on the previous findings, physical and psychological wellbeing of the older population has
become a globally significant social challenge. The aim of this study is to give an overall picture about
the impact of age on consumer expectations about the functionality of foods, which covers attitude,
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health-related lifestyle factors, nutrition claims, carriers, health problems, and known diseases as well.
It was also an important goal of our study to investigate the most common sustainability markers used
on food products.

2. Materials and Methods

The results of this study are based on a quantitative consumer survey conducted between 11 July
and 14 August in 2018 with 1002 respondents. For data collection, personal sampling method was used
with a questionnaire designed to be suitable for self-administered completion. Research was conducted
at crowded traffic junctions in different Hungarian cities: Budapest, Dombdvar, Eger, Fiizesabony;,
Gyor, Kiskunfélegyhaza, Miskolc, Si6fok, Szeged, Székesfehérvar, Szolnok, and Veszprém. In terms of
sex, age, and geographical distribution (NUTS-2) of the respondents, the sample is representative of
the total adult population of Hungary, based on the latest census [53] at the time of the data collection
(Table 1). To ensure representativeness, we employed quota sampling. During the research design,
besides general socio-demographic characteristics, we aimed to collect data on some further particular
conditions that may affect food consumption directly according to literature [29] (Table 2).

In the beginning of the interview, the respondents were informed about the aim of the research and
the management of anonymous data. If the respondents were willing to participate, before the research
questions were asked, the quota parameters (age, sex, geographical location) had been recorded,
that allowed the quota numbers to be tracked by the interviewers to ensure an appropriate level
of representability. Although the questionnaire was designed to be self-administered, interviewers
provided help to fill the questionnaire, which was important in the case of older respondents.

The questionnaire contained 288 variables, from attitude-related questions through to nutritional
claims and carrier foods to questions focusing on diseases. The questionnaire employed closed-form
questions predominantly. Many questions were measured on five-point Likert scale, where grade 1
meant “strongly disagree” and grade 5 meant “strongly agree.” Table A1l in Appendix A shows the
content of the questionnaire in terms of all variables used in this study.

Statistical analysis of the data was carried out by IBM SPSS Statistics 22.0 software package.
Beyond descriptive analysis, Kruskal-Wallis test and Pearson’s chi-square test (CI: 95%) were used
to analyze data on ordinal scale when the distribution of data did not meet the criteria for normal
distribution [54]. Factor analysis (principal component analysis—PCA) was used to explore overlaps
and to combine correlated variables [55].

Table 1. Representative socio-demographic characteristics of the sample (% of respondents, n = 1002).

Socio-demographic Categories Sample Population *
S Female 53.19 53.07
ex Male 46.81 46.93
18-29 17.96 17.59
A 30-39 16.97 17.04
ge
40-59 34.53 33.83
>60 30.54 31.54
Central Hungary 31.04 30.75
Central Transdanubia 10.78 10.80
Geographical Western Transdanubia 10.18 10.03
distribution (NUTS-2) Southern Transdanubia 8.68 9.13
Northern Hungary 11.48 11.62
Northern Great Plain 15.07 14.90
Southern Great Plain 12.77 12.78

* Latest census data of Hungarian Central Statistical Office to adult Hungarian population [53].
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Table 2. Further socio-demographic characteristics of the sample (valid % of respondents).

Socio-demographic Categories %

Village 15.49

Place of living Another city 61.54
Capital city 22.98

. . Primary and vocational school 11.46
nghez;;(;icfaﬁgﬁwed High school (graduated) 33.37
1 Higher education 55.17
Income level (subjective Below average 13.11
estimation) Average 68.16
Above average 17.17

Active worker 54.64

Entrepreneur 6.25

. Retiree 27.12

Economic status Job seeker 151
Homemaker 1.41

Student 9.07

Children under 15 years of age in Yes 20.04
the household No 79.96

1 16.48

2 40.

Number of persons living in the 3 lg Sg
household 4 1 4'18

5 or more 10.63

Respondent 49.50

Special dietary needs Another pers;r; in the family :1))222
Did not respond 5.29

3. Results

3.1. Attitudes and Lifestyle Factors toward Nutrition

At the beginning of the survey, attitude-related 1-5 Likert questions were listed in order to
characterize different age groups based on their opinion about health and age-related aspects of
nutrition (Table 3).

Table 3. Attitudes toward nutrition in different age groups (level of agreement, 1-5 Likert scale).

Total 1 18-2 - 40- .
Variables otal Sample 8-29 30-39 0-59 >60 Sig.
M (SD)
Nutrition has a direct
impact on health 4.60 (0.783) 451(0.897)  4.60(0.751)  4.61(0.744)  4.64(0.773) 0.362
Healthy diet has great
impact on the 4.50 (0.822) 457 (0.703) 443 (0.868)  4.50(0.830)  4.49 (0.852) 0.534

prevention of diseases
in older adults

For older adults, diet
has a more important 4.31 (0.976) 434(0871)  4.16(1.046) 428 (0.971)  4.42(0.976) 0.003
role in health

Healthy diet is
important for me

4.28 (0.885) 405(0.878)  4.16(0.879)  431(0.827)  445(0.920)  <0.0001

According to the results, each age group perceived strong connection between nutrition and
health. While all age groups agreed that “healthy diet has a great impact on the prevention of diseases
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in older adults,” the oldest group attached significantly more importance to “for older adults, diet
has a more important role in health” compared to other age groups. The importance of a healthy diet
increases with age according to the responses.

The questionnaire also contained lifestyle-related multiple choice questions, which allowed further
differentiation of age groups (Table 4).

Table 4. Perception of health-related lifestyle factors in different age groups.

Total Sample 18-29 30-39 40-59 >60

Variables Sig.
%
I feel healthy in general 59.96 67.05 57.23 57.85 59.72 0.184
I'want to lose weight,
and I do something 41.63 38.07 39.76 44.77 41.13 0.461
about this
I exercise regularly 37.64 48.30 43.03 35.17 30.85 0.001
Thave a stressful 36.02 36.93 49.40 43.60 1837 <0.0001
lifestyle
I'do not sleep enough 33.75 31.82 40.96 39.53 23.67 <0.0001
I do not exercise enough 32.57 32.39 34.34 38.19 24.82 0.005
I pay more attention to 30.03 2.73 34.34 28.78 33.57 0.049
my diet than average
Tuse dietary 25.70 2216 28.92 27.33 24.03 0.400
supplements
I can spend only a little
time on eating and 19.09 33.52 25.90 19.19 6.01 <0.0001
cooking
I smoke every day 15.17 20.45 21.08 16.57 6.71 <0.0001
Ttry to consume less 17.44 21.59 17.47 1657 15.90 0.431

alcohol

Significant difference between age groups was not found in terms of self-estimation of health,
the need for weight loss, use of dietary supplements, and alcohol consumption habits. Younger
respondents exercise more often, although they still tend to think it is below the required level. Stressful
lifestyle and not enough sleep are the most common problems reported by the middle-aged groups.
Older adults rarely smoke and this group has significantly more time to eat and cook than the younger
respondents. Consumers between 30 and 39 years and over 60 years state that they pay more attention
to diet compared to the average.

3.2. Nutrition Claims

The questionnaire contained 39 nutrition claims in total, covering all options listed by the
Regulation (EC) No. 1924/2006. In some cases, claims were presented through an example, such as
“source of calcium,” while others used a generalized form, for instance, “source of vitamins.” EU
and national level food law allow the use of the terms salt and sodium as synonyms in labelling,
so both terms were included in the questionnaire. Besides the claims listed in the regulation, some
other elements were also included (for example, prebiotic, contains antioxidants, etc.). Respondents
expressed their opinion on 1-5 Likert scale about their preference of the listed nutrition claims shown
in Figure 1. For better interpretation, PCA was used to reduce 39 items to 8 well-distinguishable
nutrition claim categories (Table 5). As expected on the basis of previous relevant studies, the created
categories highlighted that consumers did not perceive significant differences between multiple level
claims [40,56]. Accordingly, the categories give a robust representation for multiple level claim groups
(for instance, with no added sugar, low in sugar, sugar-free, within the factor named sugar).
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High in vitamins
Source of vitamins
Natural source of Calcium
High in fiber
Naturally high in Calcium
Source of Calcium
Whole grain

High in Calcium
With no added sugar
High in protein
Source of protein
Source of fiber

Low in sugar
Contains antioxidant
Contains herbs

Live cultures
Sugar-free

Low-carb

Probiotic
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Low-saturated fat
Prebiotic

Reduced saturated fat
Low in salt
Saturated fat-free
Low energy
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Figure 1. Preference of nutrition claims on food (1-5 Likert scale, where 5 means the highest level of

preference).
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Table 5. Nutrition claims factor categories based on PCA (Rotation method: Varimax; KMO: 0.944;
Bartlett: < 0.0001).

Total Variance Explained

Factor Names Included Variables
% of Variance Cumulative %

High in vitamins
Source of vitamins
. . . Natural source of Calcium
Vitamins and minerals Naturally high in Calcium 13.469 13.469
Source of Calcium

High in Calcium

Low in salt
Low in sodium
Very low in salt

Very low in sodium
Salt-free
Sodium-free

Salt 13.353 26.822

Whole grain
Contains antioxidant
Contains herbs
Not listed claims Live cultures 11.714 38.536
Probiotic
Prebiotic
Contains pectin

Low energy
Light/lite
Energy-reduced
Energy-free

With no added sugar
Low in sugar
Sugar-free
Low-carb

Light 9.601 48.137

Sugar 8.451 56.588

Low-fat
Low-saturated fat
Fat Reduced saturated fat 8.108 64.697
Saturated fat-free
Fat-free

High in fiber
High in protein
Protein and fiber Source of protein 7.369 72.065
Source of fiber
Increased protein

Lactose-free

Gluten-free 4.693 76.758

Free from

In general, nutrition claims related to vitamins and minerals received the highest preference
scores. Protein, fiber and sugar content also seem to be important for the respondents. Claims related
to fat content, energy, and salt can typically be found in the middle section of the list. PCA analysis
clearly indicated a group constituted by those claims that are not listed in the Regulation (EC) No.
1924/2006 (Table 5). Lactose-free and gluten-free are at the bottom of the list. In terms of salt and
sodium, the former one is more preferred by the consumers, although both terms indicate the same
nutritional element (Figure 1).

Figure 2 shows the differences between age groups in regard to the nutrition claims categories
composed with PCA.
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Free from* 4 Sugar*

Protein and fiber Vitamins and minerals**

Fat** Not listed claims**

Light**
+ 18-29 30-39 —+—40-59 —<>60

Figure 2. Preference of nutrition claims categories composed with PCA, between different age groups
(*p <0.05; ** p < 0.01).

Differences between preferences of age groups are significant in all cases, except nutrition claims
related to protein and fiber. Respondents over 60 years typically have stronger preference of the listed
claims than the younger age groups. The most significant difference was found in the case of salt-
related claims.

3.3. Carrier Foods

Previous studies highlighted the importance of the type of carrier food products regarding
acceptance of health benefits by consumers [30,40,57,58]. During data collection, respondents could
express their health-related preference about 25 types of foods on 1-5 Likert scale (Figure 3). Table 6
shows the 5 carrier categories composed by PCA.

Eating fruits and vegetables is the best way for keeping a healthy diet according to the respondents.
“Fruits and vegetables” form an independent group by PCA, which contains processed products and
mushrooms, too. The following categories are “meat, fish, and egg,” “natural products,” and “dairy
products.” “Natural products” is a heterogeneous group compared to the others. It contains juice;
honey; tea; nuts and other oily seeds, muesli; and herbal products. “Breakfast products,” namely fruit
jam, bakery products, and margarine are at the end of the preference list.

Figure 4 shows the differences between age groups connected to carrier categories composed
with PCA.

Differences between preferences of age groups are significant in cases of “dairy products,”
“breakfast products,” and “meat, fish, and eggs.” “Fruits and vegetables” and “natural products” are
fairly important for all age groups. Older adults preferred “dairy products” and “breakfast products”
to a greater extent than others.



Sustainability 2020, 12, 2748

Fruits

Vegetables

Fish, and fish-based products
Fruit-based products
Vegetable-based products
Juice (fruit, vegetable)
Honey

Tea

Nuts and other oily seeds, muesli
Poultry meals

Yogurt

Herbal products

Kefir

Egg and egg-based products
Cheese

Cottage cheese
Mushroom-based products
Milk

Butter

Sour cream

Pork meals

Meat products

Fruitjam

Bakery products

Margarine

90f18

e | 7S B
e 65—
e ] 45—
e ] [§
e ] |6
e — ] 07—
e ] 0] ————————————
e 3 03—
e — 3 Q7
e 3 80—
e — 3 7
— 3 T
I 3 6
— 3 )
— 3 50—
E— 3 5
e 3 g
I 3 e ————————————
E—— 3 03—
e ) 08

Figure 3. Preference of different food carriers (1-5 Likert scale, where 5 means the highest level of

preference).

Table 6. Carrier factor categories based on PCA (Rotation method: Varimax; KMO: 0.848; Bartlett:

< 0.0001).

Factor Names

Included Variables

Total Variance Explained

% of Variance Cumulative %

Dairy products

Yogurt
Kefir
Cheese
Cottage cheese
Milk
Butter
Sour cream

14.541 14.541

Breakfast products

Margarine
Bakery products
Fruit jam

10.256 24.797
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Table 6. Cont.

Factor Names Included Variables Total Variance Explained

% of Variance Cumulative %

Fruits
Vegetables
Fruits and vegetables Fruit-based products 10.038 34.835
Vegetable-based products
Mushroom-based products

Fish and fish-based products
Poultry meals
Meat, fish, and eggs Egg and egg-based products 9.783 44.619
Pork meals
Meat products

Juice (fruit, vegetable)
Honey
Natural products Tea 9.349 53.967
Nuts and other oily seeds,
muesli
Herbal products

Dairy products®
5

Natural products Breakfast products®

Meat, fish, and eggs* Fruits and vegetables

18-29 30-39 —w—40-59 ——>60

Figure 4. Preference of food carrier categories composed with PCA, between different age groups
(* p < 0.05).

3.4. Health problems and acceptance of functional foods

The main health problems people are most affected by and worried about compared to the
acceptance of mitigation and prevention with functional foods are shown in Figure 5.
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Vision deficiendies and disorders

42.29%
Dental problems _53258024%
Heart and cardiovascular diseases M — 53;7? ;/"1%
Arthritis disorders _38.82% 49.94%
Digestive problems —— 39 .49% 69.93%
Mood and sleep disorders _31473% 53%
Cancer '— 38.18"/317-73%
Allergies 363%%:/5%
High cholesterol leve] ~M———= 35.51% 68.46%
Weakened immune system F— 29.38% 58.21%
Memory disorders, concentration ———"" 29'%%%2%
Diabetes —— 27.86% 59.38%
Respiratory diseases — 22786§’5(‘,’/0
Skin diseases, eczema T—— 27.32% 41.22% .
m Percent of affected and worried
Osteoporosis SES— 25.40% 46949, Trespondents
Hormonal imbalance M 23.70% 38.87% Acceptance of functional food
Migraine — 21'345/3_39%
Lactose sensitivity W—19.70% 63.97%
Gluten sensitivity W—13.65% 64.01%
0% 20% 40% 60% 80% 100%

Figure 5. Consumer concerns in regard to certain health problems and the perceived suitability of
functional foods to prevent or mitigate these problems.

According to the results, the Hungarian population is mainly concerned/worried about the
following health problems: vision deficiencies and disorders, dental problems, and heart and
cardiovascular diseases. Results also highlight that diets containing functional foods for the mitigation
and prevention of health problems are mainly related to digestive problems, high cholesterol level,
lactose sensitivity, and gluten sensitivity according to the opinion of the respondents.

In the case of several health problems, the age of respondents has been a significant factor, shown
in Table 7.

In the vast majority of cases where significant differences were detected, older adults are more
affected or worried about the certain health problems. The only exception is migraine, which worries
and affects younger people more.
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Table 7. Presence of particular health concerns in different age groups.

18-29 30-39 40-59 >60 .
Health Problem Sig.
%
Vision deficienciesand ¢ ¢ 43.04 64.57 72.97 <0.0001
disorders
Dental problems 40.85 57.86 65.91 61.21 <0.0001
Heart and
cardiovascular 27.53 45.24 48.86 54.93 <0.0001
diseases
Arthritis disorders 27.11 37.34 53.97 69.70 <0.0001
Digestive problems 29.45 35.67 45.00 42.36 0.0063
High cholesterol level 19.88 31.45 34.56 51.60 <0.0001
Memory disorders, 23.49 26.42 28.19 38.02 0.0142
concentration
Diabetes 17.58 26.58 29.77 34.50 0.0033
Osteoporosis 13.25 20.13 27.65 36.79 <0.0001
Migraine 22.42 25.16 2491 10.86 0.0017

Figure 6 shows the proportion of affected/worried consumers in the age groups, who would
accept food as a solution to prevent and/or mitigate the particular health problem.

L. L Gluten sensitivity
Vision deficiencies and

disorders 100 Lactose sensitivity™*
Dental problems 28 Migraine
70

Heart and cardiovascular .
Hormonal imbalance

diseases**
Arthritis disorders* — \ Osteoporosis
Digestive problems . L Skin diseases, eczema*

Mood and sleep disorders Respiratory diseases

Cancer Diabetes
e diove
e
High cholesterol level Weakened immune system

18-29 30-39 ——40-59 ——>60

Figure 6. Proportion of affected/worried consumers in the age groups, who accepted food as a solution
to prevent and/or mitigate a particular health problem (* p < 0.05; ** p < 0.01).

Among the affected/worried consumers, significant differences were detected between age groups
in the case of heart and cardiovascular diseases, arthritis disorders, allergies, skin diseases and eczema,
and lactose sensitivity. In the majority of these cases, older adults are characterized by a lower level of
acceptance than the younger ones. In general, affected young adults and middle-aged adults show the
highest level of acceptance of functional food products: younger adults particularly accept these in
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case of heart and cardiovascular diseases, and lactose sensitivity, while middle-aged adults would
prefer functional food to prevent/mitigate the effect of skin diseases and eczema and allergies.

3.5. Sustainability Factors

In the context of functional food preferences, the possible value-added characteristics of certain
sustainability factors were also analyzed. It gives an opportunity to identify further consumer
expectations about “healthy” food products. Results about consumer perceptions are presented in
Table 8.

Table 8. Preference of certain sustainability factors in regard to functional food products in different

age groups.

Variables Total Sample 18-29 30-39 40-59 >60 Sig.

M (SD)

Domestic product 3.85(1.213) 324(1370)  3.86(1.086)  3.85(1.170)  4.21(1.085)  <0.0001
Small-scale production 3.77 (1.215) 3.06(1289)  371(1.224)  392(1.105)  4.05(1.125)  <0.0001
Animal welfare 3.73 (1.228) 351(1.403)  377(1.179)  3.73(1.150)  3.83 (1.220) 0.143
considerations
Traditional product 3.53 (1.159) 287(1257) 343 (1257)  3.64(1.067)  3.87(0.981)  <0.0001
Organic product 3.47 (1.281) 3.08(1.379)  329(1.291)  3.61(1.203)  3.65(1.246)  <0.0001
Produced with modern 2,93 (1.212) 252(1.178)  2.69(1.231)  295(1.225)  3.29(1217)  <0.0001

technology

According to the preference of the consumers, domestic origin is the most prominent aspect,
followed by small-scale production and animal welfare considerations. Except in the case of animal
welfare, differences between age groups were proven to be significant by using a confidence interval
of 95%. All listed sustainability factors were more preferred by consumers over the age of 60, which
indicates that the combination of sustainability labels (especially in regard to domestic origin) and health
and nutrition claims on the package could bear a recognized value for senior conscious consumers.

4. Discussion

This paper aims to give an overall picture on the impact of age on consumer expectations about
the functionality of foods based on a nationwide representative consumer survey. Besides a description
of significant differences between age groups about health-related attitudes and lifestyle factors, our
study analyzes the most important aspects of functionality of foods through quantification of consumer
expectations and preferences.

A special focus was placed on older consumers in the analysis. The importance of the wellbeing
of older adults is increasing, as their social representation grows. While there is a big variety of
functional foodstuffs on the market already, their contribution to disability-free life years also depends
on consumer choice. The combination of functional foods with scientifically proven health and
nutrition claims and appropriate consumer perception would deliver significant social benefits.

Thirty-eight nutrition claims and 25 carrier food types were categorized with PCA to identify the
most prominent decision points of older adults compared to other age groups. Respondents expressed
their involvement and concerns about 19 health problems, and also gave their opinion about the
appropriateness of food as a solution to prevent and/or mitigate the particular health problem. Our
study also investigated the preference of the most common sustainability markers for functional foods.

Significant differences were found between age groups in consumer preferences about the
functionality of foods. Results are harmonizing with previous studies, which pointed out that older
adults have a more positive attitude toward functionality of foods in general [33,59-61].

I

“Vitamins and minerals,” “protein and fiber,” and claims related to sugar content were found to be

the most preferred nutrition claims. Differences between preferences of age groups were significant in
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all cases, except nutrition claims related to protein and fiber. Respondents over 60 years typically prefer
the listed claims more than younger age groups. The most important significant difference was found
about salt-related claims. A recent Italian study with similar methodology also identified significant
differences between age groups in regard to the preference of nutrition claims, and found similarly that
claims related to vitamins are the most preferred ones by the consumers [62]. The same study found
a lower level of preference about salt-related claims, which can be explained by country differences
described in previous cross-country research [36]. Moreover, previous studies indicated a connection
between health status and the importance people attach to nutrition and health claims [33,35]. In this
case, it is important to mention that the proportion of death caused by cardiovascular diseases—where
the reduction of salt intake would be one of the most important dietetic factors—is four times higher in
Hungary than in Italy [63].

Based on the opinion of respondents, the following food categories are the most suitable for
" natural products,” (e.g., juices, tea,
honey), and “dairy products.” Older adults preferred the “dairy products” and “breakfast products”
significantly more than the younger respondents. Related studies mostly analyzed carrier food
products combined with some particular claims that contributed for product development in a more

i

a healthy diet: “fruits and vegetables,” “meat, fish, and egg,

direct manner [30,40,57,58]. These studies concluded that the type of the carrier had a greater effect
on the acceptance of health benefits by consumers than the type of claim. Furthermore, consumers
showed higher acceptance toward the functionality of foods, where the functional ingredient was
inherently contained to some extent [30,40].

A Dutch study, which analyzed health claims, pointed out that health claims related to physiological
health problems (e.g., heart and cardiovascular diseases, osteoporosis, cancer) are of greater importance
among such claims stated on the labels of foodstuffs than those related to psychological problems (e.g.,
stress, fatigue), which are in line with our results [35]. A recent Hungarian study which examined the
effect of socio-demographic factors in the case of functional foods also highlighted the importance of
age regarding to health problems [50]. Our results indicate that the Hungarian population is mainly
concerned about the following health problems: vision deficiencies and disorders, dental problems, and
heart and cardiovascular diseases. According to the respondents, functional foods are most suitable
for the mitigation and prevention of digestive problems, high cholesterol level, lactose sensitivity,
and gluten sensitivity. In the vast majority of cases where significant differences are detected, older
adults are more affected or worried about health problems. After filtering the sample only for the
affected/worried consumers, less significant differences between age groups were detected. Where
significant differences were found, younger and middle-aged adults are more likely to accept food as a
solution to prevent and/or mitigate the particular health problem.

In terms of key health-related sustainability factors of food products, domestic origin played the
most important role, followed by small-scale production and animal welfare, which are in line with
previous studies [64]. Animal welfare was the only factor found to be universally appreciated, while
other factors are preferred by the older adults to a higher extent.

The results of this quantitative study highlighted the importance of considering the wellbeing
of older adults during product development. The investigation proven that significant differences in
attitudes and preferences do exist and might be used for product differentiation. The paper contains
a detailed data set about possible carrier food and functionality combinations that might be used
for subsequent academic studies and for field experts as well. However, it is important to consider
country-level differences that might be reflected in the preference of carrier food and functionality
combinations. In this survey, we have collected a representative sample of the Hungarian population
that served the purpose of demographical comparison well, and was also able to deliver some health
status specific results according to the most frequent problems. This investigation was limited to
respondents in relatively good health conditions, due to the methodology of data collection, which
was performed at crowded traffic junctions. To reach older adults who are affected by serious health
problems, investigations must be expanded to retirement homes and hospitals. However, during
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our research, the main focus was on disability-free life years, which required the answers of persons
with seemingly normal health conditions. The research was conducted in summer, and seasonality
may effect consumer preference on foodstuffs—especially in terms of locally produced fruits and
vegetables—according to certain studies [65]. However, questions were aimed to measure general
attitudes. Additionally, seasonality tends to be less important in the last decades, especially in the
urbanized population of economically developed countries.

This explorative study can be used as a basis for a subsequent research focusing on the ageing
consumers to provide an in-depth insight into their food consumption behavior and perception of the
link between nutrition and health. It must be considered for further research that a larger sample size
of older adults would allow the use of sophisticated multivariate statistics methods, such as cluster
analysis and structural equation modelling. By this investigation, further segmentation could be
conducted to identify possible gaps in education, availability of expected health-promoting products
and innovation areas. This research can also reveal behavioral reasons behind health-related food
consumption habits of older adults, which, besides fostering product development, could lay the
foundations of social and health-related policy actions as well.
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Appendix A

Table A1l. Summary of the questionnaire for all variables used in this study.

Questions Set of Values Listed Variables

To what extent do you agree with the following 1-5 Likert scale Attitude factors presented in
statements? Table 3

Which of the following lifestyle statements are
relevant for you?

Lifestyle factors presented in

Multiple choice Table 4

To which extent do you prefer the following . Nutrition claims presented in
. : y . 1-5 Likert scale .
nutrition claims while shopping? Figure 1

How much do you think the consumption of

the following foods contribute to your health? 1-5 Likert scale Carrier foods presented in Figure 3

How important is it for you that a "healthy . Sustainability factors presented in
food" has the following properties? 1°5 Likert scale Table 8

Not concerned/

i ?
Which health problems do you worry about? Concerned

Health-related problems presented
in Figure 5

Would you choose “healthier foods” to prevent

or mitigate the following health problems? Yes/No

Socio-demographic parameters presented in Tables 1 and 2.
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