foods

Article

Against the Grain: Consumer’s Purchase Habits and Satisfaction
with Gluten-Free Product Offerings in European Food Retail

David Dean 100, Meike Rombach 1, Frank Vriesekoop 2*{, Philippe Mongondry 34, Hoa Le Viet 2%,
Sirasit Laophetsakunchai >4, Beatriz Urbano 50, Teresa Briz (7, Vilma Xhakollari /80, Giiler Atasoy 7,

Mahir Turhan ?©, Stavroula Chrysostomou 1005, Elena Hadjimbei 1005, Hussein Hassan

11 1 12

, Maya Bassi

4

Sanna Arnala '3, Dominika Glabska *(), Dominika Guzek *(J, Sophie van den Berg !5, Lilian Ossel 160,

Amalia Scannell 1709, Puja Rauniyar 17, Eirini Bathrellou 809, Meropi Kontogianni

check for
updates

Citation: Dean, D.; Rombach, M.;
Vriesekoop, F.; Mongondry, P.; Le Viet,
H.; Laophetsakunchai, S.; Urbano, B.;
Briz, T.; Xhakollari, V.; Atasoy, G.; et al.
Against the Grain: Consumer’s
Purchase Habits and Satisfaction with
Gluten-Free Product Offerings in
European Food Retail. Foods 2024, 13,
3152. https://doi.org/10.3390/
foods13193152

Academic Editor: Witoon

Prinyawiwatkul

Received: 5 September 2024
Revised: 30 September 2024
Accepted: 1 October 2024
Published: 2 October 2024

Copyright: © 2024 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

1802 and Wim de Koning 12

Department of Agribusiness and Markets, Lincoln University, Lincoln 7647, New Zealand;
david.dean@lincoln.ac.nz (D.D.); meike.rombach@lincoln.ac.nz (M.R.); wim.dekoning@lincoln.ac.nz (W.d.K.)
Harper Food Innovation, Harper Adams University, Newport TF10 8NB, UK;

leviethoa1998@gmail.com (H.L.V.); sirasit./@hotmail.com (S.L.)

The National Institute of Origin and Quality, 49007 Angers, France; p.mongondry@inao.gouv.fr

Department of Food, Technology & Bioresource Science, Groupe ESA, 49007 Angers, France

Department of Agricultural and Forrest Engineering, University of Valladolid, 47002 Valladolid, Spain;
beatriz.urbano@uva.es

6 CEIGRAM, Universidad Politécnica de Madrid, 28040 Madrid, Spain; teresa.briz@upm.es

School of Agriculture, Policy and Development, University of Reading, Reading RG6 6UR, UK;
v.xhakollari@reading.ac.uk

Department of Agricultural and Food Sciences, University of Bologna, 40126 Bologna, Italy

Department of Food Engineering, University of Mersin, 33110 Mersin, Tiirkiye; gleratasoy@gmail.com (G.A.);
mahirturhan@gmail.com (M.T.)

Department of Life Sciences, European University Cyprus, 2404 Nicosia, Cyprus;
s.chrysostomou@euc.ac.cy (S.C.); e hadjimbei@euc.ac.cy (E.H.)

School of Arts and Sciences, Lebanese American University, Beirut 03797751, Lebanon;

10

11

hussein.hassan@lau.edu.lb

Human Nutrition Department, Qatar University, Doha P.O. Box 2713, Qatar; bassil. maya@qu.edu.qa
Keliakialiitto (Finnish Coeliac Society), 3310 Tampere, Finland; sanna.arnala@keliakialiitto.fi
Institute of Human Nutrition Sciences, Warsaw University of Life Sciences, 02-787 Warsaw, Poland;
dominika_glabska@sggw.edu.pl (D.G.); dominika_guzek@sggw.edu.pl (D.G.)

Independent Researcher, 10976 Berlin, Germany

16 Independent Researcher, 3522TD Utrecht, The Netherlands

17 Institute of Food and Health, University College Dublin, D04 V1W8 Dublin, Ireland;
amalia.scannell@ucd.ie (A.S.); prauniyar@tirlan.ie (P.R.)

Department of Nutrition and Dietetics, Harokopio University, 17676 Athens, Greece;
ebathrellou@hua.gr (E.B.); mkont@hua.gr (M.K.)

Correspondence: fvriesekoop@harper-adams.ac.uk

12
13
14

15

18

Abstract: Across the world and within Europe, a growing number of consumers are choosing
to buy gluten-free products. Motivations for a gluten-free diet and the consequences of con-
suming gluten are varied, from a medical necessity for those diagnosed with celiac disease to a
range of health complications and discomfort for those who are gluten-intolerant. In this research,
7296 gluten-free consumers across 13 European countries responded to an online survey on the
33 types of gluten-free products purchased, how frequently they purchased them, their satisfaction
with gluten-free quality and availability, the problems they have experienced, and the strategies they
have employed to cope with these problems. The investigation examines whether and how these
consumer attitudes and behaviors differ between those diagnosed with celiac disease, those who are
gluten-intolerant, and those who are caregivers for others with a gluten-free diet. The results show
that significant differences existed for all these habits and issues across the three gluten-free consumer
groups. Specifically, caregivers purchased most of the gluten-free product types more frequently
than the other two groups, experienced more availability problems, and were more likely to shop at
multiple stores or make their own gluten-free products. Celiac-diagnosed consumers tended to buy
gluten-free products more frequently than those who are gluten-intolerant, and they tended to be
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the most satisfied with the quality and range of gluten-free offerings. Despite purchasing frequency
differences between the groups, the results suggest a similar hierarchy of gluten-free products that
could provide the foundation for a European gluten-free food basket.

Keywords: gluten-free food products; consumer types; purchase habits; satisfaction; dissatisfaction;
European retail

1. Introduction

Bread, pasta, breakfast cereals, crackers, and cookies comprising wheat, rye, and barley are
stable food items in several European countries [1,2]. However, in the past two decades, these
staples have been replaced by gluten-free options in many households [3-6]. The European
market for gluten-free food products will be worth USD 3.62 billion (EUR 3.28 billion) in 2024
and is governed by EU regulation No. 609/2013, stipulating the labelling of food ingredients.
Gluten is an ingredient that requires extra attention from food producers and marketers
as it can contribute to gluten-related intolerances and can affect customers with disorders
such as celiac disease [7-9]. Reportedly, about 1% of the EU population suffers from celiac
disease, but the actual percentage is assumed to be higher, as many cases remain undiagnosed
or unreported [10]. Celiac disease is an autoimmune disorder where, at present, there is
no treatment available, other than removing gluten from the diet [11,12]. Accomplishing
this dietary adjustment requires related lifestyle changes, which affect food consumption
and purchases [13,14].

Products sold in European food retail that are labelled as ‘gluten-free’ are not allowed
to exceed gluten concentrations of 20 mg/kg [7,15,16]. While gluten-free food items are
closely associated with health claims and beliefs, many gluten-free food items contain
highly refined flour, are lower in fiber, and are high on the glycemic index. In comparison
with regular food items, they are often inferior in taste and texture. To make up for this
shortcoming, manufacturers may add fats, sugars, or other ingredients to their gluten-free
products. These factors, and their very high price point, are said to be hindering the growth
of the European gluten-free food market [17]. Another food-safety-related issue is the
cross-contamination of gluten-containing ingredients throughout the production process.
Therefore, food shopping with this dietary restriction can be difficult.

The extant literature discusses consumer sensory perceptions and preferences for
gluten products such as bread, pasta, and pizza [18], consumer acceptance of new product
formulas, and willingness to pay for gluten-free products [19], as well as health motivations
and addiction to gluten-free diets for consumers that do not require gluten-free diets.
However, research dedicated to the point of sale is rather scant. The identification of a basic
gluten-free European food basket and purchasing frequencies, differences among consumer
groups buying gluten-free food, and their levels of product satisfaction are yet to be
uncovered. Understanding differences between consumers, namely, those affected by celiac
disease, those choosing to eat gluten-free food, and those that are caregivers to gluten-free
consumer groups, is necessary to gain a more complete picture of the European gluten-
free consumer market and these specific target groups. The present study is dedicated to
addressing this gap in the literature and aims to provide best practice recommendations
for marketers in European food retail. This study will provide answers to the following
questions: How do the three target groups differ in their gluten-free purchasing habits
and how do they assess their shopping experience of gluten-free products in European
food retail?

2. Literature Review
2.1. The European Gluten-Free Food Basket

Food baskets are commonly used to indicate the monthly budget required for food
purchases for reference households in European countries to reach an acceptable standard
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of living [20]. They are grounded in cultural food habits and informed by nutritionists
and dietary guidelines. The budget accounts for food purchases, food preparation, and
storage equipment. The underlying assumptions for budget and product suggestions are
that households consist of children and adults who are in good health and live in capital
cities [20]. Given that many of the foods typically found in a food basket are not gluten-free,
gluten-free consumers do not meet the requirements of the standard basket. In addition, if
celiac-diagnosed, they may not meet the health criterion, and the food basket budgets do
not account for the price premiums for many gluten-free products. Thus, research toward
the establishment of European gluten-free food baskets is required [11,21].

The recent body of literature provides information on gluten-free food baskets. A
study from Cyprus investigated the affordability of a gluten-free food basket for people
with low income [22]. The study indicated that the basket is unaffordable for low-income
households, as the basket accounts for 40-60% of their income. Consequently, this group in
the population is likely to be exposed to food insecurity or food stress and to be at risk of
compromising their long-term health if they are forced to abandon a gluten-free diet [22].
The study confirms earlier findings from Australia, which indicated the gluten-free basket
was considered unaffordable for three of the four common family types in Australia. The
authors warn that for people relying on public welfare [17,23], dietary compliance is more
difficult and that welfare considerations should be made to assure equitable access to
gluten-free food [23].

An early study from the United Kingdom was dedicated to product assortments
and the availability of gluten-free food products in physical and online shops [24]. The
study found that budget stores or convenience stores had a very limited assortment. This
limited assortment in budget stores was confirmed in a later study, which reported a slight
increase in assorted gluten-free products in budget stores [16]. In contrast, online stores
had a wider product range but often at up to twice the cost [25]. Further, Hopkins and
Soon (2019) remark that from a nutritional perspective, gluten-free products such as bread,
crackers, and cookies were lower in protein and sugar compared to regular products [25].
Similarly, readily prepared gluten-free meals contained less salt compared to regular meals.
Consistent with previous studies, the authors criticize the high price points and the lack
of availability in budget stores, which disadvantage low-income groups. Estévez et al.
(2024) and Jamieson et al. (2018) identify availability, nutrition, and price point as persistent
barriers to complying with a gluten-free diet [26,27].

2.2. Consumers Assessment of Availability and Quality of Gluten-Free Food Items

Vriesekoop et al. (2020) conducted consumer research in the United Kingdom. Their
work emphasizes consumer dissatisfaction with gluten-free food items. Their dissatisfaction
addresses price points, sensory experiences of staple foods items such as bread, pasta, and
crackers, and shelf-life [16]. Consumers indicated improvements in the taste, texture, and
smell of gluten-free foods but suggested that the mouthfeel of some gluten-free breads is
reminiscent of cardboard and needs to be toasted to be palatable [16,28,29]. While bread
was heavily criticized, consumers appeared to be more content with pasta [16].

These results align with consumer studies in Italy, which show that the product quality
of pasta appears to be satisfactory [30]. Consumers in the UK reported unhappiness with
gluten-free food going bad or moldy before use-by dates. It is unclear whether this was due
to inaccurate shelf-life estimations or poor climate control, storage, or stocking procedures
in the supermarkets or supply chains. The study indicated high dissatisfaction with gluten-
free products regarding value for money. On a positive note, consumers in the United
Kingdom trust gluten-free labelling [16]. This may be attributed to clear government
labelling regulations for gluten-free products. While the study emphasizes distinct groups
of people consuming gluten-free food, including people diagnosed with celiac disease and
caregivers of the other consumer groups, shopping and consumption differences between
these groups have not been reported [16].
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2.3. Consumer Target Groups

Gutowski et al. (2020) and Fiori et al. (2024) provide important information about the
buying behaviors of different consumer target groups [15,31]. Gutowski’s work (2020) [31]
discusses the inability of consumers with celiac disease to correctly choose gluten-free
items based on product labelling, as labels specify unsafe ingredients in ambiguous ways,
e.g., wheat derivates. The study indicates that some consumers with celiac disease incor-
rectly assumed that natural and artificial flavors, cornstarch, spices, and seasonings are
gluten-free products, and they misidentified soy products as gluten-containing. Consumers
with celiac disease must learn to identify gluten-free food items and perfect their skills and
knowledge to avoid harming themselves. Sielicka-Rozyriska et al.’s (2020) eye-tracking
study found that at the point of sale, gluten-free consumers actively search for written
cues and that graphical indicators, such as the crossed-out grain image, only provide
additional information [32].

Fiori et al. (2024) [15] investigated adherence to a gluten-free diet and report that
caregivers, often parents of adolescents or small children, are extra careful and known
for their strict adherence to offering a gluten-free diet. Young parents seem to be the
strictest and most worried group. These individuals were more frequently concerned
when thinking about food and when choosing what to eat, and they were more frequently
confused when going about their grocery shopping. Approximately 40% of the sample
population indicated occasionally diverging from a gluten-free diet and admitted feeling
guilty about it [15]. Other studies report that some consumers of gluten-free products
do not follow medical advice but follow health and wellness trends or wish to reduce
their weight [33-36]. These consumers appear less strict than those with celiac disease or
caregivers of those with gluten-free diets.

2.4. Hypothesis Development

Building on the presented literature review, it is posited that there are attitudinal and
behavioral differences between gluten-free consumer groups (see Figure 1).

Gluten-Free Hypothesised Differences across
Consumer Groups Gluten-free Consumer Groups

Purchase Frequency
of Conmon Gluten-free
Food Products

Coeliac-Diagnosed

H1

Satisfaction with
Gluten-free Food
Offerings
v

Gluten-Intolerant
TH3

Problems Experienced
Purchasing Gluten-free
Food Products

Caregiver for H4
Someone with
Gluten-Free
Diet
Use of Coping Strategies
to Access Gluten-free

Food

Figure 1. Proposed research illustration.

The recent body of literature discusses purchasing frequencies for consumers requiring
a gluten-free diet. However, to date, the understanding of purchasing frequencies has been
limited to individual country contexts [16,37,38] and a general understanding of gluten-
free diets and consumer demands [39]. Distinctions between celiac-diagnosed consumers,
gluten-intolerant consumers, and caregivers in their purchasing frequencies have not yet
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been presented. Understanding the differences between these groups is important from
consumer and marketer perspectives alike. Information about purchasing frequencies
provides insight into demand, segmentation and targeting [40], pricing, and promotion,
as well as requirements for product assortments and product innovation [41]. Purchasing
frequencies may be indicators of adherence to diets in order to achieve symptom-free status
and improve quality of life. On these grounds, is the following is proposed:

Hypothesis 1. Within European food retail, there are significant differences in purchasing frequen-
cies of gluten-free food offerings between consumers following a gluten-free diet, consumers with a
celiac diagnosis, and caregivers of those with gluten-free diets.

Similarly, consumer satisfaction with gluten-free products and product assortments has
been studied at the individual country level [13,16,42—44], but multi-country insights are
rather limited [29]. There is consensus in the literature that product assortment and product
availability have improved in the last decade, although recent assessments of quality and
sensory experiences among gluten-free products are still mixed [13,16,29,39,44]. Examples of
products that satisfy gluten-free consumers are pasta and crackers [13,16], while bread still
requires the attention of food producers, as it often causes consumer dissatisfaction [6,16,29].
A distinction between consumer groups is required, as people follow a gluten-free diet for
varying reasons, and their respective dependencies, product acceptance, and satisfaction with
gluten-free products may vary [45]. Therefore, the following hypothesis is proposed:

Hypothesis 2. Within European food retail, there are significant differences in satisfaction with
gluten-free food offerings between consumers following a gluten-free diet, consumers with a celiac
diagnosis, and caregivers of those with gluten-free diets.

Various studies have reported the challenges and problems that consumers who need
to follow a gluten-free diet face when going grocery shopping [2,13,46]. These include a
previously discussed limitation in product assortment or quality [16,29]. In addition, the
identification/labelling of gluten-free products, cross-contamination of food, food recalls,
and shopping for a nutritious diet are other challenges that are widely discussed [47,48]. The
health literature emphasizes that people with gluten sensitivity from other health-related
issues face the least problems, as they may be able to tolerate small amounts of gluten [31,32].
It is discussed that celiac-diagnosed consumers are more affected, as the element of care and
the stronger dependency on the products intensify these outlined issues [31,32]. Coping
mechanisms to mitigate these issues and distinctions among different consumer target
groups are not yet widely studied [2]. Amidst this background, the following hypotheses
are proposed.

Hypothesis 3. Within European food retail, there are significant differences in the problems experi-
enced with gluten-free food offerings between consumers following a gluten-free diet, consumers
with a celiac diagnosis, and caregivers of those with gluten-free diets.

Hypothesis 4. Within European food retail, there are significant differences in the coping strategies
of gluten-free food offerings between consumers following a gluten-free diet, consumers with a celiac
diagnosis, and caregivers of those with gluten-free diets.

3. Materials and Methods

Data from the present study stem from a multi-country investigation in Greece [GRE],
the Netherlands [NLD], Belgium [BEL], France [FRA], Spain [ESP], Italy [ITA], Great Britain
[GBR], Poland [POL], Turkey [TUR], Ireland [IRL], Cyprus [CYP], Finland [FIN], and
Lebanon [LBN]. Ten-minute online surveys were disseminated with the assistance of the
various national celiac associations in 2021. Survey participants were invited to answer
questions about their consumption and purchasing habits, e.g., purchasing frequency and
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their assessment and reaction to their gluten-free shopping experience. To assure the
comparability of purchasing frequencies, 33 products were chosen that are commonly
part of European diets and that are, with some exceptions, available in each country as
gluten-free alternatives. The base list of products and the survey questions were derived
from Vriesekoop et al. (2020) [16]. The survey questions for the present study can be
classified into three categories: sociodemographic information and gluten-free consumer
group identification, as listed in Table 1, the purchasing frequency of the 33 products, as
shown in Table 2, and satisfaction, problems, and coping strategies, as shown in Table 3.
Because the data were merged from a series of individual country datasets, adaptations
made in individual countries resulted in some issues, mainly the removal of some products
due to a lack of popularity or availability (e.g., cosmetics or hair products) or the merging
of food products (e.g., pasta with noodles). Overall, 20 products were collected in all
13 countries, 5 products were collected in 12 countries (flatbread, condiments, sausages,
beer, cake mixes, pasta), 3 products in 11 countries (pasta, pot noodles, burgers), 1 in
10 countries (crackers), 2 in 9 countries (noodles, meal kits), and 2 in 6 countries (cosmetics,
hair products).

Table 1. Sample description.

Country GRE NLD BEL FRA ESP ITA GBR POL TUR IRL CYP FIN LBN Overall
Sample Size 453 615 390 343 1033 903 198 1036 406 930 238 488 263 7296
Celiac/GI/Carer
Celiac Diagnosis 43.3% 68.9% 45.6%  67.6% 68.6% 732%  78.3% 62.1%  62.6% 72.9% 252%  90.4% 30.4% 64.6%

Gluten Intolerance ~ 26.5%  124% 331%  155% 93%  38%  141%  68%  182% 92%  47.1%  55% 51.0%  14.2%
Caregiver for 302%  187% 21.3%  169%  221%  23.0%  7.6%  312%  19.2% 17.8%  27.7%  4.1% 18.6%  21.2%

CD/GI person
Gender
Male 15.0% 16.1%  9.2% 13.7% 14.9% 13.8% 22.7% 9.2% 17.2% 18.2% 22.3% 20.1% 23.2% 15.4%
Female 85.0% 83.6%  90.3% 86.3% 85.0% 85.8% 76.8% 90.5% 82.5% 81.6% 77.7% 79.1% 76.8% 84.4%
Prefer Other 0.0% 0.3% 0.5% 0.0% 0.1% 0.3% 0.5% 0.3% 0.2% 0.2% 0.0% 0.8% 0.0% 0.3%
Age Groups
<18 1.8% 4.1% 3.6% 6.1% 6.4% 4.8% 0.0% 5.1% 14.3% 4.4% 1.3% 0.8% 4.6% 4.8%
18-24 10.4% 6.2% 6.2% 7.9% 9.2% 7.5% 6.6% 5.9% 16.3% 3.1% 10.9% 1.0% 27.8% 7.8%
25-34 27.6% 151% 21.3% 17.8% 22.0% 24.9% 6.6% 29.9% 34.0% 9.2% 23.1% 6.1% 28.1% 20.8%
35-44 30.5% 18.7%  32.8% 31.2% 27.5% 31.0% 9.1% 40.6% 26.1% 19.4% 36.6% 15.4% 21.3% 27.3%
45-54 20.5% 19.8%  20.8% 17.8% 25.8% 21.0% 18.2% 14.8% 7.4% 25.6% 21.0% 20.5% 13.7% 20.0%
55-64 7.7% 15.0% 12.1% 12.5% 7.5% 8.9% 21.2% 3.2% 1.2% 21.6% 5.9% 26.6% 1.9% 11.0%
65-74 1.5% 13.7%  2.8% 4.7% 1.5% 1.7% 27.8% 0.4% 0.7% 12.8% 1.3% 23.4% 1.1% 6.2%
75+ 0.0% 7.5% 0.5% 2.0% 0.2% 0.2% 10.6% 0.1% 0.0% 3.9% 0.0% 6.1% 1.5% 2.1%
Table 2. Gluten-free product type purchase frequency by consumer group.

Glfufcrﬁg:: t Celiac Diagnosis Gluten Intolerance CaregPi::;;)f[:) r CD/GI Overall One-Way ANOVA

Frequency Mean St Dev Rank Mean St Dev Rank Mean St Dev Rank Mean St Dev Rank F Stat p-Value
Pasta 2.448 g1 0.810 1 2.189 1.015 1 269 cp.Gr 0.678 1 2465 0.828 1 99726  <0.001
Bread 2357 & 0922 2 1.935 1.072 3 247 0.909 3 2310 0.955 2 98384  <0.001
Flour 2185 Gy 0.944 3 1948 1.065 2 2444 oDy 1 0.821 2 2206 0.949 3 9005  <0.001
Biscuits/Cookies 1.900 &t 0.926 4 1,650 1.050 4 2291 cpar 0.834 4 1947 0.947 4 165731 <0.001
Chocolate 1.869 &1 0.968 5 1621 1115 5 2078 cpal 0.916 6 1878 0.989 5 67847  <0.001
Crisps 1750 &t 1.016 6 1.436 1126 9 2.08 b.G1 0.960 5 1775 1.039 6 126985  <0.001
Ice Cream 1598 &1 0.948 8 1197 1.061 14 1955 cpy ot 0.930 7 1617 0.986 7 194692  <0.001
Crackers 1.603 1.073 7 1518 1129 7 168 ot 1.027 13 1607 1.072 8 503 0.007
Raising Agents 1561 g1 1.077 9 1261 1133 11 1844 cDG1 1.052 8 1578 1.094 9 91883  <0.001
Breakfast Cereal 1478 &t 1166 1 1327 1167 10 1777 o 1.156 9 1520 1173 10 54734  <0.001
Rice Cakes 1432 1127 13 1 '534 1.185 6 1.691 cp.1 1141 12 1501 1.143 11 30437  <0.001
Condiments 1496 61 1.077 10 1.198 1.147 13 1.607 cp 1 1122 15 1481 1.102 12 40312 <0.001
Pizza 1449 & 1.038 12 1.004 1.072 17 174 cpar 1.050 10 1460 1.062 13 119632 <0.001
Sausages 1427 & 1.098 14 0.894 1.084 23 1683 cp.c1 1119 14 1401 1125 14 144186  <0.001
Sweets 1.389 Gy 0.999 15 0.971 1.021 19 1.702 ép.c 0.987 11 13% 1.022 15 166351  <0.001
Porridge/Oats 1307 ¢ 1242 16 16303 1.256 8 1.207 1.182 20 1315 1.234 16 18829  <0.001
Noodles 1.149 1.072 19 1158 1.108 16 1392 cp 1 1136 16 1200 1.093 17 2335  <0.001
Stock Cubes 1219 1123 17 0.966 1115 20 1.269 ¢ 1.193 19 1194 1141 18 25312 <0.001
Hair Products 1217 Gl 1168 18 0.916 1124 21 1.094 &t 1155 2 1151 1164 19 14043 <0.001
Flat Bread 1.071 1.001 i) 1 5238 1125 12 1323 cp 1.074 17 1149 1.040 20 36424 <0001
Cereal Snack Bars 1.075 1.045 20 1 .Clgs 1119 15 132cpg 1113 18 1141 1.075 21 3134 <0001
Cakes 1.006 0.874 23 0994 0977 18 119 cp.r 0.953 21 1044 0.909 2 25497 <0001
Cosmetics 1073 g1 1133 21 0.784 1.032 26 0.984 ¢ 1.101 26 1016 1117 23 13069 <0001
Pastry 0.917 0.905 2 0.912 0.973 2 1.062 cp.t 1.000 2B 0947 0.938 24 14901 <0001
Sauces 0.903 1.057 25 0.824 1.031 2 1.03 cp 6t 1.133 24 0918 1.072 25 12978 <0001

Soup 0.874 g1, 1.029 26 0.709 1.009 27 0.779 1.034 29 0.830 1.029 26 13.362 <0.001
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Table 2. Cont.
Glful:gﬁg::t Celiac Diagnosis Gluten Intolerance Careg;::;;)&“ CD/GI Overall One-Way ANOVA
Frequency Mean St Dev Rank Mean St Dev Rank Mean St Dev Rank Mean St Dev Rank F Stat p-Value
Burgers 0.791 g1 1.011 28 0.664 0.974 29 0.908 cp,G1 1.108 27 0.798 1.030 27 14.047 <0.001
Beer 0.848 g1, 1.036 27 0.698 0.995 28 0.522 0.889 33 0.760 1.010 28 61.726 <0.001
Cake Mixes 0.676 0.891 30 0.629 0.912 31 1.034 cp 1.018 25 0.746 0.934 29 93.134 <0.001
Ready Meals 0.714 g1 0.922 29 0.638 0.929 30 0.713 0.934 30 0.703 0.926 30 2.951 0.052
Pot Noodles 0.550 0.963 31 Oféo 1137 25 0.858 cp 1153 28 0648 1038 31 58589  <0.001
Meal Kits 0.539 0.810 32 0471 0.810 33 0.632 cp,GI 0.895 31 0.548 0.827 32 7.856 <0.001
Couscous 0390 0.723 33 05’39 0874 3 0577 cp 0.859 32 0451 0.781 3 41217 <0.001
Mean Frequency Score 1.281 1.006 1.134 1.059 1.442 1.019 1.294 1.026
Mean Rank Deviation 0.67 2.67 1.82 0.00

cp = higher agreement than the celiac-diagnosed group (Games-Howell test <0.05); g1 = higher agreement
than the gluten-intolerant group (Games-Howell test <0.05); ¢ = higher agreement than the caregiver group
(Games-Howell test <0.05). Bold = change in rank =5 positions compared to overall sample.

Table 3. Satisfaction, problems, and coping strategies by consumer group.

Question/Item

Satisfaction with Gluten-Free (GF) Offerings (1 = Strongly Disagree to 5 = Strongly Agree)

1 trust the labels of GF offerings
I enjoy the GF offerings

I'm satisfied with the quality of GF offerings

I'm satisfied with the range of GF offerings

GF offerings are as %ood as non-GF offerings
sles are well stocked

The “Free-from” ai

The GF offerings represent good value

Celiac Gluten Caregiver for

Diagnosis Intolerance CD/GgI Person Overall One-Way ANOVA

Mean St Dev Mean St Dev Mean St Dev Mean St Dev F Stat p-Value
3.772 g1, 1.183 3.537 1.245 3.69 g1 1.168 3.720 1.192 17.536 <0.001
3.192 ¢ 1.070 3.138 1.134 3.070 1.032 3.160 1.072 7.633 <0.001
2.898 g1,c 1.113 2.776 1.183 2.810 1.060 2.860 1.114 7.004 <0.001
2.803 g1, 1.156 2.591 1.205 2.540 1.115 2.720 1.161 37.991 <0.001
2443 1.191 2.519 1.258 2.520 1.198 2470 1.203 3.626 0.027
2428 ¢ 1.115 2385 ¢ 1.134 2.210 1.087 2.380 1.115 22.072 <0.001
2178 ¢ 1.165 2.154 1.143 2.080 1.137 2.150 1.157 4.227 0.015

Problems with Gluten-Free Offerings (No =1 to Yes = 2)

1.834

Thave experienced availability problems 1.784 0411 1.784 0.411 cpal 0.372 1.790 0.404 9.202 <0.001
Thave experienced quality problems 1.693 0.461 1.564 0.496 1.640 0.480 1.660 0472 34.316 <0.001
Gluten-Free Coping Strategies (1 = Strongly Disagree to 5 = Strongly Agree)

Ishop at several stores to get everything 3.972 o1 1.289 3.853 1.303 C4]52é1 1.197 4.010 1.278 34.63 <0.001
I'make my own gluten-free products 3.436 1.388 3.483 1.437 359 cp 1.295 3.480 1.377 7.285 <0.001

cp = higher agreement than the celiac-diagnosed group (Games-Howell test <0.05); g1 = higher agreement
than the gluten-intolerant group (Games-Howell test <0.05); ¢ = higher agreement than the caregiver group
(Games—Howell test <0.05).

The purposive sampling approach underpinning this study is deemed appropriate, despite
being a non-probability sampling approach. A purposive sampling approach requires the
researcher to determine the characteristics of the survey participants that are necessary for
inclusion in the sample. In this case, the requirements were as follows: responsibility for the
household food shopping, and either being sensitive to gluten, diagnosed with celiac disease, or
being a caregiver for children or elderly persons who require a gluten-free diet. Recruiting was
performed through national celiac associations that allow immediate access to these specific
consumer groups. Recruiting through the celiac associations was critical to recruiting suitable
respondents and securing reliable data, especially when considering the alternative, targeting
gluten-free consumers via opt-in panel providers or crowd-sourcing platforms.

The research instrument was initially developed in English language and subsequently
translated into various European languages. To assure translation accuracy and cultural
appropriateness, translations were facilitated by individuals who are co-authors of this
work, are native speakers, and use English as their professional language. In health and
dietary studies, translation accuracy has become increasingly important in the last two
decades [49,50]. This study received ethical approval through Harper Adams University,
United Kingdom, with the identification number 0439-202106-STAFF.

After data cleaning, the sample consisted of 7296 European consumer respondents.
Cleaning involved the deletion of responses which were incomplete or had not been
carefully completed. Online surveys are often subject to speeding behavior, where survey
participants complete a survey much faster than the average completion time. The data
were analyzed via the software package SPSS 29, using descriptive statistics to describe
the European consumer sample. Analysis of variance (one-way ANOVA) and the Games—
Howell post hoc tests were used to identify differences among the three consumer target
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groups. One-way ANOVA is a parametric test specifically used to determine if there
are statistically significant differences between the means of two or more independent
groups (in this case, the three consumer groups). If significant differences are found (using
F statistics at p < 0.05), this provides the justification necessary to use post hoc analyses to
identify whether the responses of specific groups are statistically significantly different from
each other. The choice of the specific post hoc test is based on group sizes and parametric
assumptions [51]. One such assumption is equality of variance, tested using the Levene
statistic, where if significant (p < 0.05), it indicates that post hoc tests should be limited to
those that do not assume equality of variance, such as the Games-Howell post hoc test,
which is appropriate for uneven group sizes and is not limited to small samples [39,40].
These post hoc tests provide confidence intervals for group mean differences and indicate
whether each pairwise comparison is statistically significant (p < 0.05).

4. Results

The overall sample can be described as predominantly female and consisted of 15.4%
men and 84.4% women. Only 0.3% of the sample identified as a different gender concept or
preferred not to reveal their gender identity. Approximately 64.6% had been diagnosed
with celiac disease, 14.2% were affected by gluten intolerance, and 21.2% indicated being a
caregiver of someone with a gluten-free diet. In terms of age, the sample was reasonably
well balanced, with the exception of the age groups 65-84 and 85+, which amounted to
a total of 8.3%. Mid-age groups, namely 35—44 and 45-54 years old, made up much of
the sample, with 47.3%. The individual information for each country can be obtained
from Table 1.

To test Hypothesis 1, gluten-free consumers were presented with 33 gluten-free prod-
uct types and asked how frequently they purchased the product type, with the response
options of 0 = never, 1 = seldom, 2= sometimes, and 3 = often. Table 2 shows that except
for “ready-meals”, all the gluten-free product categories had significant one-way ANOVAs
(p < 0.05), indicating differences in purchasing frequency across the three gluten-free con-
sumer groups. This was sufficient evidence to claim support for Hypothesis 1. Post hoc
tests were performed to establish significant differences between the groups. Caregivers
generally reported higher purchasing frequencies compared with the other groups. Specif-
ically, caregivers reported higher purchasing frequencies than both the celiac-diagnosed
and gluten-intolerant groups for 19 of the 33 product types and higher than only one of the
other groups for 9 product types. The group with the second-highest purchasing frequency
was those with a celiac diagnosis, reporting higher purchasing frequencies than both the
other groups for 3 product types and higher than only one other group for 18 product
types. The gluten-intolerant group reported higher purchasing frequencies than both the
other groups for only one product type and higher purchasing frequency for only one other
group for five product types.

Table 2 also presents the product type results sorted by the highest overall mean
purchasing frequency. The rankings of product types for the consumer groups are also
reported to highlight any notable deviations (bolded), defined as a deviation of five or
more ranking positions from the overall ranking. Overall, and for all the consumer groups,
the most frequently purchased gluten-free product types were pasta, bread, flour, and
biscuits/cookies, and the least purchased product types were couscous, meal kits, ready-
meals, and cake mixes. The celiac group had no notable deviations from the overall ranking,
but this consistency can be explained by the fact that it was the largest of the three groups in
the sample. The caregivers also had a consistent ranking, with only two notable deviations
(crackers and pot noodles). The gluten-intolerant group diverged the most with eight
notable deviations. Finally, a mean rank deviation score was calculated as the average
absolute value of the ranking deviations and is reported in Table 2. The celiac-diagnosed
group had a mean rank deviation of less than 1 rank position (0.67), the caregivers deviated
more with 1.82 rank positions, and the gluten-intolerant group deviated the most, deviating
2.67 rank positions.
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Hypothesis 2 was tested by examining seven satisfaction items measured on five-point
Likert scales. One-way ANOVAs showed that the groups reported significantly different
satisfaction ratings, supporting Hypothesis 2 (see Table 3). Post hoc analyses showed that
the celiac-diagnosed group reported higher levels of satisfaction than both the gluten-
intolerant and carer consumer groups for three of the items and higher than just the carer
group for three items. Perhaps this is an indication that those with celiac diagnoses are
simply more appreciative of having gluten-free options to choose from. Like in Table 2,
the satisfaction scores were sorted by the highest overall scores, showing that “trust in the
labels” was positive (3.720 or ~ agree) and “enjoyment of the gluten-free offerings” and
“satisfaction with the quality and range of gluten-free offerings” was neutral (2.730 to 3.160
or ~ neutral). Responses for “gluten-free offerings as good as non-gluten-free offerings”
and “the ‘Free-from’ aisles are well stocked” were neutral to negative (2.380-2.470 or
~ neutral/disagree), and “gluten-free offerings are good value” was negative (2.150 or
~ disagree). This suggests that the quality and range of gluten-free offerings are good, but
the range could be better stocked and are often overpriced.

Hypothesis 3 was tested by examining two items asking whether the gluten-free
consumers had experienced problems with gluten-free offerings. One-way ANOVAs were
significant for both items, providing support for Hypothesis 3. Post hoc analyses revealed
that caregivers had experienced more availability problems than the other groups. Overall,
the results were not positive, with 79% of the gluten-free consumers experiencing problems
with availability and 66% experiencing problems with the quality of gluten-free offerings.

Hypothesis 4 was tested by examining differences across the groups in using two
coping strategies for issues in the quality or availability of gluten-free offerings. One-way
ANOVAs were significant for both strategies, supporting Hypothesis 4. Post hoc analyses
indicated that caregivers were more likely than the other groups to shop at several stores to
find all the gluten-free products they needed. The caregivers were also more likely to make
their own gluten-free products than the celiac-diagnosed consumers.

5. Discussion

The celiac-diagnosed, caregivers of the gluten-free, and the gluten-intolerant are
related but distinct segments of gluten-free consumers. Caregivers seemed to have the
highest purchasing frequency for most of the gluten-free offerings throughout the most
popular to the least popular product groups. They were the least satisfied with the gluten-
free product offerings, quality, and availability. They experienced more problems with
availability, and they engaged in more coping strategies to obtain the products they need.

There are several possible explanations for these findings. First, caregivers are often
parents, family, or professional caregivers, and since their charges are the ones who will
experience the uncomfortable-to-dangerous consequences of gluten contamination, they are
likely to be more vigilant providers of gluten-free food. Also, unless they and the rest of
the household follow a gluten-free diet, the carers are more likely to rely on packaged foods
that are known to be gluten-free for their charges. Food that is clearly labelled and can be
kept separate from non-gluten-free food is much easier to manage in such a situation, so
this could explain why prepared gluten-free foods such as breakfast cereals, condiments,
pizza, sausages, and sweets are more common on a caregiver’s shopping list. These findings
complement medical and dietary studies. Following Caetano-Silva et al. (2024), a gluten-free
diet requires eating competence from the affected person or their caregivers [52]. A gluten-free
diet requires strict compliance, knowledge about food products and their ingredients, meal
planning, food storage, and meticulous attention to product choices. Caregivers of children
or the elderly must have the highest degree of food competence, which involves shopping,
food preparation, and consumption [52]. Bariyah et al. (2024) also indicate that caregivers
have moderate-to-high knowledge about gluten-free diets, but they experience problems
when putting this knowledge into practice [53]. The study outlines accessing food ingredients,
costs, and quality as major issues to strictly following a gluten-free diet. Hameed and Sondhi
(2023) acknowledge the critical role of the caregiver [54]; while the findings of the present
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study echo their findings related to food competence, they further emphasize that attitudes
towards the disease, income, education, and influence of other parties in the household play
an important role on a caregiver buying and consumption behavior. Non-acceptance of the
disease, pressure, switching behavior, and distrust towards products and out-of-home eating
are addressed in the study.

Adult celiac-diagnosed consumers tended to purchase most of their gluten-free prod-
ucts less frequently than caregivers but more than the gluten-intolerant group. Because of
the medical consequences, it is unlikely that this group will eat any non-gluten-free food, so
they have likely changed their food preferences, meaning that they do not often need to buy
some gluten-free versions of typical products. While they may have developed the culinary
skills to make their own gluten-free options, they reported using this coping strategy less
than the caregiver group. Other explanations could include having more out-of-home meals
or eating less processed foods like pizza and sausages. At present, there is no information
on the purchasing frequency of celiac-diagnosed consumers in comparison with caregiver
or gluten-intolerant consumers in multiple European countries. However, it is known that
shopping and consumption habits, including purchasing frequency, contribute to food
competency and success in adherence to gluten-free diets [15,55].

Finally, the gluten-intolerant group was distinct from the other gluten-free consumer
groups, in that most gluten-free products were purchased less frequently, with the notable
exception of porridge/oats. This group seemed to be less satisfied than the celiac-diagnosed
group, experienced fewer problems than caregivers, and were less likely to shop at sev-
eral stores to obtain gluten-free products. Their shopping behavior was consistent with
someone who feels better when they avoid eating gluten but does not face life-threatening
consequences when they do not. Perhaps their higher frequency of buying gluten-free
porridge/oats is the best evidence of this. For many gluten-intolerant consumers, the level
of possible cross-contamination of gluten from other grains may not be a problem, but
for celiac-diagnosed consumers, it could be. Some studies outline that gluten-free food is
consumed because consumers believe that gluten-free products are healthier, help improve
other medical conditions, are helpful to reducing weight, and can mitigate acne [6,56].
Moreover, consumers not required to follow a gluten-free diet may still do so for psycholog-
ical or well-being reasons [6]. Moreover, other non-celiac, but gluten-sensitive, disorders
may allow for some variation in the gluten-free diet. Those diets may allow for certain
non-wheat cereals that contain gluten analogues or allow for limited quantities of gluten
resulting from cross-contamination [57].

Another finding of this study is that there seems to be a hierarchy of gluten-free
products for most European gluten-free consumers. Coupled with concerns about large
price premiums for gluten-free products, knowing the most common products could be
beneficial for establishing gluten-free food baskets and ultimately gluten-free budgets.
While pasta, bread, flour, and biscuits/cookies top the purchasing frequency, it could be
argued that any gluten-free product with a purchasing frequency score of 21.5 (midpoint
between “seldom” and “sometimes” alternatives) should be considered for such a basket.
For caregivers, this list would include 15 products, for the celiac-diagnosed, 9 products,
and for the gluten-intolerant, 8 products.

6. Conclusions

The present study fills an important gap in the literature, with its focus on the com-
parison of three consumer target groups and with respondents from multiple European
countries. Studies with consumer data from multiple countries are rare, but they are in-
creasingly important as gluten sensitivity and celiac diagnoses continue to be an increasing
health issue across the European market. The knowledge gained about the purchasing
habits, satisfaction, and coping mechanisms of gluten-free consumers and caregivers com-
plements research in the medical, health, and dietary fields. Scholars in these disciplines
have frequently called for this information, as strict dietary adherence is the only way for
consumers requiring a gluten-free diet to lead healthy lives. Understanding purchasing
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habits, satisfaction, and coping mechanisms can be important factors contributing to dis-
ease management. While product availability and consumer satisfaction/dissatisfaction
are receiving wider attention in recent times, coping strategies have been underexplored.
Coping strategies are an important predictor of food knowledge and eating competency,
as the coping mechanisms result from the absence or inconsistent availability of desired
gluten-free items. The absence of desired products triggers a search for alternative offerings
and consideration of the opportunity cost to undertake additional shopping in other retail-
ers. This requires a wider understanding of retail offerings and sufficient food knowledge
to consider alternative food options. Deepening the knowledge of caregivers, their diets,
and the impact on their dependents is a promising avenue for future studies. The paradox
of marketing to caregivers is likely an interesting lens.

As such, the current work is of interest to both food and health marketers. Marketing
campaigns should address the development of food competence and work with influencers
to support the educational efforts of medical practitioners and celiac associations. Mar-
keting campaigns should be grounded in lifestyle marketing, as following a gluten-free
diet is a major lifestyle adjustment to the food purchasing and eating habits of the affected
person, their immediate family, and their social circles. Lifestyle marketing allows for the
positioning of gluten-free food products or food-related and dietary services to possess the
needs, desires, and aesthetics that the target audience identifies with.

While this study shows that product assortments have been improved, quality, value
for money, and availability were still seen as barriers for all the gluten-free consumer target
groups. Food retailers who are willing to mitigate these issues may have a unique advantage
in distinguishing themselves from competitors. Given that gluten-free diets are becoming
a necessity for an increasing number of people in Europe, price points and food basket
recommendations should account for this. This issue can lead to food inequality and requires
a wider discussion among policymakers, health professionals, and the food industry.

Future research should focus on gluten-free food basket choice experiments following
Caputo and Lusk (2022) [58]. Such work may help inform food-related food security
and welfare policies. The purchasing frequencies from the current study coupled with
a detailed analysis of prices for the most purchased gluten-free products could provide
an excellent foundation for a European gluten-free food basket and associated household
budget. Furthermore, further work could focus on generational cohorts and gluten-free
consumption, understanding the perspectives of caregivers and young consumers in the
context of brand loyalty or switching behavior for bread, pasta, cereals, and other selected
products. While the high price point of products suggests switching behavior to be likely,
the sensory properties of specific products and brands may suggest loyalty.

Author Contributions: Conceptualization, FV. and W.d.K.; methodology, F.V.; validation, EV. and
W.d.K,; formal analysis, D.D. and M.R; investigation, H.L.V,,S.L., T.B.,, G.A, M.T.,, EH., HH., M.B,,
S.A., D.G. (Dominika Gtabska), D.G. (Dominika Guzek), S.v.d.B., L.O., PR., E.B. and M.K.; data
curation, FV.; writing—original draft preparation, M.R. and D.D.; writing—review and editing, E.V.
and W.d.K,; supervision, EV,, PM., V.X,, B.U,, S.C. and A.S.; project administration, F.V. All authors
have read and agreed to the published version of the manuscript.

Funding: No specific funding has been attributed to the project.

Institutional Review Board Statement: This study was conducted in accordance with the Declaration
of Helsinki, and the protocol was approved by the Human Ethics Committee at HAU, United
Kingdom, as 0439-202106-STAFF.

Informed Consent Statement: All participants gave their informed consent for inclusion before they
participated in this study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: We most gratefully acknowledge the support of various national celiac societies:
Coeliac UK, Coeliac Society of Ireland, Finnish Coeliac Society, Polish Coeliac Society, Nederlandse



Foods 2024, 13, 3152 12 of 14

Coeliakie Vereniging, Vlaamse Coe-liakie Vereniging, Société Belge de la Cceliaquie, Cyprus Coeliac
Association, French Association of Gluten Intolerants, Greek Coeliac Association, Italian Coeliac
Association, Federation of Coeliac Associations of Spain, Life with Celiac Association (Turkey).

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Matias, S.; Perez-Junkera, G.; Martinez, O.; Miranda, J.; Larretxi, I.; Pefia, L.; Simén, E. FOD-MAP Content Like-by-like
Comparison in Spanish Gluten-free and Gluten-containing Cereal-based Products. Plant Foods Hum. Nutr. 2024, 79, 545-550.
[CrossRef] [PubMed]

Demirkesen, I.; Ozkaya, B. Recent strategies for tackling the problems in gluten-free diet and products. Crit. Rev. Food Sci. Nutr.
2022, 62,571-597. [CrossRef] [PubMed]

Gil-Humanes, J.; Piston, F; Altamirano-Fortoul, R.; Real, A.; Comino, I.; Sousa, C.; Rossel, C.M.; Barro, F. Reduced-gliadin wheat
bread: An alternative to the gluten-free diet for consumers suffering gluten-related pathologies. PLoS ONE 2014, 9, e90898.
[CrossRef] [PubMed]

Capriles, V.D.; de Aguiar, E.V.; Dos Santos, EG.; Fernandez, M.E.A.; de Melo, B.G.; Tagliapietra, B.L.; Conti, A.C. Current status
and future prospects of sensory and consumer research approaches to gluten-free bakery and pasta products. Food Res. Int. 2023,
173, 113389. [CrossRef] [PubMed]

Sangiorgio, P,; Errico, S.; Verardi, A.; Massa, S.; Pagliarello, R.; Marusic, C.; Lico, C.; Presenti, O.; Doini, M.; Baschieri, S. Consumer
awareness and acceptance of biotechnological solutions for gluten-free products. Foods 2023, 12, 1808. [CrossRef]

Zerbini, C.; De Canio, F.; Martinelli, E.; Luceri, B. Are gluten-free products healthy for non-celiac consumers? How the perception
of well-being moderates gluten-free addiction. Food Qual. Prefer. 2024, 118, 105183. [CrossRef]

European Commission. Gluten Free Food. 2024. Available online: https://food.ec.europa.eu/safety/labelling-and-nutrition/
specific-groups/gluten-free-food_en (accessed on 12 August 2024).

Modor intelligence. Europe Gluten-Free Food and Beverages Market Analysis Source. 2024. Available online: https://
www.mordorintelligence.com/industry-reports/europe-gluten-free-foods-beverages-market-industry /market-size (accessed on
12 August 2024).

Luque, V.; Crespo-Escobar, P.; Hard af Segerstad, E.M.; Koltai, T.; Norsa, L.; Roman, E.; Vreugdenhil, A.; Fueyo-Diaz, R.; Ribes-
Koninckx, C. Gluten-free diet for pediatric patients with coeliac dis-ease: A position paper from the ESPGHAN gastroenterology
committee, special interest group in coeliac disease. J. Pediatr. Gastroenterol. Nutr. 2024, 78, 973-995. [CrossRef]

European Food Safety Authority. Safeguarding Celiac Disease Patients in Europe. 2023. Available online: https:
/ /www.efsa.europa.eu/en/news/safeguarding-celiac-disease-patients-europe#:~:text=Studies%20indicate%20that%?20
some%200.7,but%20many%20cases%20go%20unreported (accessed on 12 August 2024).

Capacci, S.; Leucci, A.C.; Mazzocchi, M. There is no such thing as a (gluten-) free lunch: Higher food prices and the cost for
coeliac consumers. Econ. Hum. Biol. 2018, 30, 84-91. [CrossRef]

Donadini, G.; Bertuzzi, T.; Rossi, F.; Spigno, G.; Porretta, S. Uncovering Patterns of Italian Consumers’ Interest for Gluten-Free
Beers. |. Am. Soc. Brew. Chem. 2021, 79, 356-369. [CrossRef]

Xhakollari, V.; Canavari, M.; Osman, M. Factors affecting consumers’ adherence to gluten-free diet, a systematic review. Trends
Food Sci. Technol. 2019, 85, 23-33. [CrossRef]

Ainsworth, D.; Soon, ].M. Nutritional knowledge, eating habits and quality of life of coeliac disease patients. Br. Food J. 2023, 125, 226-241.
[CrossRef]

Fiori, F; Bravo, G.; Neuhold, S.; Bartolone, G.; Pilo, C.; Parpinel, M.; Pellegrini, N. Compliance and Attitudes towards the
Gluten-Free Diet in Celiac Patients in Italy: What Has Changed after a Decade? Nutrients 2024, 16, 2493. [CrossRef] [PubMed]
Vriesekoop, F; Wright, E.; Swinyard, S.; de Koning, W. Gluten-free products in the UK retail environment. Availability, pricing,
consumer opinions in a longitudinal study. Int. J. Celiac Dis. 2020, 8, 95-103. Available online: http:/ /pubs.sciepub.com/ijed/8/
3/5/index.html (accessed on 30 September 2024).

Bauner, C.; Lavoie, N. The costs of eating gluten-free. Appl. Econ. Lett. 2024, 31, 508-512. [CrossRef]

Hassan, H.F.; Mourad, L.; Khatib, N.; Assi, R.; Akil, S.; Khatib, S.; Hteit, R. Perceptions Towards Gluten Free Products Among
Consumers: A Narrative Review. Appl. Food Res. 2024, 4, 100441. [CrossRef]

Erten, E.S.; Erten, T. Sensory Analysis and Consumer Acceptance of Legume-Based Gluten-Free Bakery Products. In The Functional
Foods; Routledge: Oxfordshire, UK, 2024; pp. 389—414. [CrossRef]

European Commission. Food Baskets. 2016. Available online: https://ec.europa.eu/social/main.jsp?advSearchKey=food+
basket&mode=advancedSubmit&catld=738&doc_submit=&policy Area=0&policy AreaSub=0&country=0&year=0 (accessed on
31 August 2024).

Gorgitano, M.T.; Sodano, V. Gluten-free products: From dietary necessity to premium price extraction tool. Nutrients 2019, 11, 1997.
[CrossRef]

Chrysostomou, S.; Andreou, S.N.; Andreou, C. The development of the gluten free healthy food basket in Cyprus. Is it affordable
among low-income adults diagnosed with celiac disease? J. Public Health 2020, 42, 270-276. [CrossRef]


https://doi.org/10.1007/s11130-024-01177-8
https://www.ncbi.nlm.nih.gov/pubmed/38642193
https://doi.org/10.1080/10408398.2020.1823814
https://www.ncbi.nlm.nih.gov/pubmed/32981341
https://doi.org/10.1371/journal.pone.0090898
https://www.ncbi.nlm.nih.gov/pubmed/24621595
https://doi.org/10.1016/j.foodres.2023.113389
https://www.ncbi.nlm.nih.gov/pubmed/37803727
https://doi.org/10.3390/foods12091808
https://doi.org/10.1016/j.foodqual.2024.105183
https://food.ec.europa.eu/safety/labelling-and-nutrition/specific-groups/gluten-free-food_en
https://food.ec.europa.eu/safety/labelling-and-nutrition/specific-groups/gluten-free-food_en
https://www.mordorintelligence.com/industry-reports/europe-gluten-free-foods-beverages-market-industry/market-size
https://www.mordorintelligence.com/industry-reports/europe-gluten-free-foods-beverages-market-industry/market-size
https://doi.org/10.1002/jpn3.12079
https://www.efsa.europa.eu/en/news/safeguarding-celiac-disease-patients-europe#:~:text=Studies%20indicate%20that%20some%200.7,but%20many%20cases%20go%20unreported
https://www.efsa.europa.eu/en/news/safeguarding-celiac-disease-patients-europe#:~:text=Studies%20indicate%20that%20some%200.7,but%20many%20cases%20go%20unreported
https://www.efsa.europa.eu/en/news/safeguarding-celiac-disease-patients-europe#:~:text=Studies%20indicate%20that%20some%200.7,but%20many%20cases%20go%20unreported
https://doi.org/10.1016/j.ehb.2018.06.001
https://doi.org/10.1080/03610470.2020.1864839
https://doi.org/10.1016/j.tifs.2018.12.005
https://doi.org/10.1108/BFJ-06-2021-0632
https://doi.org/10.3390/nu16152493
https://www.ncbi.nlm.nih.gov/pubmed/39125372
http://pubs.sciepub.com/ijcd/8/3/5/index.html
http://pubs.sciepub.com/ijcd/8/3/5/index.html
https://doi.org/10.1080/13504851.2022.2139799
https://doi.org/10.1016/j.afres.2024.100441
https://doi.org/10.1201/9781032684055-20
https://ec.europa.eu/social/main.jsp?advSearchKey=food+basket&mode=advancedSubmit&catId=738&doc_submit=&policyArea=0&policyAreaSub=0&country=0&year=0
https://ec.europa.eu/social/main.jsp?advSearchKey=food+basket&mode=advancedSubmit&catId=738&doc_submit=&policyArea=0&policyAreaSub=0&country=0&year=0
https://doi.org/10.3390/nu11091997
https://doi.org/10.1093/pubmed/fdz034

Foods 2024, 13, 3152 13 of 14

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Lambert, K.; Ficken, C. Cost and affordability of a nutritionally balanced gluten-free diet: Is following a gluten-free diet affordable?
Nutr. Diet. 2020, 73, 36—42. [CrossRef]

Burden, M.; Mooney, P.D.; Blanshard, R.J.; White, W.L.; Cambray-Deakin, D.R.; Sanders, D.S. Cost and availability of gluten-free
food in the UK: In store and online. Postgrad. Med. J. 2015, 91, 622-626. [CrossRef]

Hopkins, S.; Soon, ].M. Nutritional quality, cost and availability of gluten-free food in England. Br. Food |. 2019, 121, 2867-2882.
[CrossRef]

Estévez, V,; Rodriguez, ].M.; Schlack, P.; Navarrete, P.; Bascufian, K.A.; Nufiez, V.; Araya, M. Persistent Barriers of the Gluten-Free
Basic Food Basket: Availability, Cost, and Nutritional Compo-sition Assessment. Nutrients 2024, 16, 885. [CrossRef] [PubMed]
Jamieson, J.A.; Weir, M.; Gougeon, L. Canadian packaged gluten-free foods are less nutritious than their regular gluten-containing
counterparts. Peer] 2018, 6, e5875. [CrossRef] [PubMed]

Alencar, N.M.M.; de Aratjo, V.A,; Faggian, L.; da Silveira Aratjo, M.B.; Capriles, V.D. What about gluten-free products? An
insight on celiac consumers’ opinions and expectations. J. Sens. Stud. 2021, 36, e12664. [CrossRef]

De Koning, W.; Botero-R, J.; Harnett, J.E.; Cunich, M.; Okati, L.; McNamara, A.; Buddrick, O.; Vriesekoop, F. Price, quality, and
availability of gluten-free products in Australia and New Zealand—A cross-sectional study. J. R. Soc. N. Z. 2024, 1-17. [CrossRef]
Xhakollari, V.; Canavari, M. Celiac and non-celiac consumers’ experiences when purchasing gluten-free products in Italy. Econ.
Agro-Aliment. 2019, 21, 29-48. [CrossRef]

Gutowski, E.D.; Weiten, D.; Green, K.H.; Rigaux, L.N.; Bernstein, C.N.; Graff, L.A.; Walker, ].R.; Duerksen, D.R; Silvester, ].A. Can
individuals with celiac disease identify gluten-free foods correctly? Clin. Nutr. ESPEN 2020, 36, 82-90. [CrossRef]
Sielicka-Roézyniska, M.; Jerzyk, E.; Gluza, N. Consumer perception of packaging: An eye-tracking study of gluten-free cookies. Int.
J. Consum. Stud. 2021, 45, 14-27. [CrossRef]

Reilly, N.R. The gluten-free diet: Recognizing fact, fiction, and fad. J. Pediatr. 2016, 175, 206-210. [CrossRef]

Silvester, ].A.; Weiten, D.; Graff, L.A.; Walker, ].R.; Duerksen, D.R. Living gluten-free: Adherence, knowledge, lifestyle adaptations
and feelings towards a gluten-free diet. J. Hum. Nutr. Diet. 2016, 29, 374-382. [CrossRef]

Niland, B.; Cash, B.D. Health benefits and adverse effects of a gluten-free diet in non—celiac disease patients. Gastroenterol. Hepatol.
2018, 14, 82-91.

Yu, M.; Watson, S. Market Overview of Health and Wellness Food Products. In Flavor-Associated Applications in Health and Wellness
Food Products; Springer International Publishing: Cham, Switzerland, 2024; pp. 3-19.

Kasza, G.; Szabo, E.; 1zs6, T.; Ozsvari, L. How Many Hungarian Consumers Choose Lactose- and Gluten-Free Food Products
Even When They Do Not Necessarily Need to? Foods 2023, 12, 3984. [CrossRef] [PubMed]

Raiteri, A.; Granito, A.; Faggiano, C.; Giamperoli, A.; Catenaro, T.; Negrini, G.; Tovoli, F. Hepatic Steatosis in Patients with Celiac
Disease: The Role of Packaged Gluten-Free Foods. Nutrients 2022, 14, 2942. [CrossRef] [PubMed]

Marmol-Soler, C.; Matias, S.; Miranda, J.; Larretxi, I.; Fernandez-Gil, M.d.P.; Bustamante, M.A.; Churruca, L; Martinez, O.; Simén,
E. Gluten-Free Products: Do We Need to Update Our Knowledge? Foods 2022, 11, 3839. [CrossRef]

Nitzko, S.; Gertheiss, L.H. Which “free from”-claims are important to which consumers when buying food? A consumer
segmentation. Ernahr. Umsch. 2023, 70, 20-34. [CrossRef]

Guiné, R.PF; Florenga, S.G.; Barroca, M.J.; Anjos, O. The Link between the Consumer and the Innovations in Food Product
Development. Foods 2020, 9, 1317. [CrossRef] [PubMed]

Knezevi¢, N.; Karlovi¢, S.; Takacs, K.; Sztics, V.; KnezZevi¢, S.; Badanjak Sabolovi¢, M.; Brn¢i¢, S.R. Consumer Satisfaction with the
Quality and Availability of Gluten-Free Products. Sustainability 2024, 16, 8215. [CrossRef]

Fornari, E.; Fornari, D.; Grandi, S.; Ghezzi, A.I; Menegatti, M. Taking advantage of the gluten-free opportunity: Assortment as
the key driver for modern grocery retailers. . Retail. Consum. Serv. 2021, 63, 102747. [CrossRef]

Ismail, B.B.; Gambo, A.; Garba, U.; Ayub, K.A. Gluten-free pasta’s consumer appeal and qualities. In Development of Gluten-Free
Pasta; Academic Press: Cambridge, MA, USA, 2024; pp. 1-18. [CrossRef]

Silva-Paz, R.J.; Silva-Lizarraga, R.R.; Jamanca-Gonzales, N.C.; Eccona-Sota, A. Evaluation of the physicochemical and sensory
characteristics of gluten-free cookies. Front. Nutr. 2024, 10, 1304117. [CrossRef]

Wieser, H.; Ruiz-Carnicer, A.; Segura, V.; Comino, I.; Sousa, C. Challenges of Monitoring the Gluten-Free Diet Adherence in the
Management and Follow-Up of Patients with Celiac Disease. Nutrients 2021, 13, 2274. [CrossRef]

Verrill, L.; Zhang, Y.; Kane, R. Food label usage and reported difficulty with following a gluten-free diet among individuals in the
USA with coeliac disease and those with noncoeliac gluten sensitivity. J. Hum. Nutr. Diet. 2013, 26, 479-487. [CrossRef]

Liu, S.; El Khoury, D.; Joye, L]. Gluten-Free Product Recalls and Their Impact on Consumer Trust. Nutrients 2023, 15, 4170.
[CrossRef] [PubMed]

Baker, D.L.; Melnikow, J.; Ying Ly, M.; Shoultz, J.; Niederhauser, V.; Diaz-Escamilla, R. Translation of health surveys using mixed
methods. J. Nurs. Scholarsh. 2010, 42, 430-438. [CrossRef] [PubMed]

Ozolins, U.; Hale, S.; Cheng, X.; Hyatt, A.; Schofield, P. Translation and back-translation methodology in health research—A
critique. Expert Rev. Pharmacoecon. Outcomes Res. 2020, 20, 69-77. [CrossRef] [PubMed]

Field, A. Discovering Statistics Using IBM SPSS Statistics; SAGE Publications Limited: Los Angeles, CA, USA, 2024;
ISBN 9781529668711.

Shingala, M.C.; Rajyaguru, A. Comparison of post hoc tests for unequal variance. Int. ]. New Technol. Sci. Eng. 2015, 2, 22-33.


https://doi.org/10.1111/1747-0080.12171
https://doi.org/10.1136/postgradmedj-2015-133395
https://doi.org/10.1108/BFJ-09-2018-0607
https://doi.org/10.3390/nu16060885
https://www.ncbi.nlm.nih.gov/pubmed/38542796
https://doi.org/10.7717/peerj.5875
https://www.ncbi.nlm.nih.gov/pubmed/30416886
https://doi.org/10.1111/joss.12664
https://doi.org/10.1080/03036758.2024.2387137
https://doi.org/10.3280/ECAG2019-001003
https://doi.org/10.1016/j.clnesp.2020.01.012
https://doi.org/10.1111/ijcs.12600
https://doi.org/10.1016/j.jpeds.2016.04.014
https://doi.org/10.1111/jhn.12316
https://doi.org/10.3390/foods12213984
https://www.ncbi.nlm.nih.gov/pubmed/37959103
https://doi.org/10.3390/nu14142942
https://www.ncbi.nlm.nih.gov/pubmed/35889899
https://doi.org/10.3390/foods11233839
https://doi.org/10.4455/eu.2023.004
https://doi.org/10.3390/foods9091317
https://www.ncbi.nlm.nih.gov/pubmed/32962007
https://doi.org/10.3390/su16188215
https://doi.org/10.1016/j.jretconser.2021.102747
https://doi.org/10.1016/B978-0-443-13238-4.00009-5
https://doi.org/10.3389/fnut.2023.1304117
https://doi.org/10.3390/nu13072274
https://doi.org/10.1111/jhn.12032
https://doi.org/10.3390/nu15194170
https://www.ncbi.nlm.nih.gov/pubmed/37836454
https://doi.org/10.1111/j.1547-5069.2010.01368.x
https://www.ncbi.nlm.nih.gov/pubmed/21091626
https://doi.org/10.1080/14737167.2020.1734453
https://www.ncbi.nlm.nih.gov/pubmed/32089017

Foods 2024, 13, 3152 14 of 14

53.

54.

55.

56.

57.

58.

Silva, L.C.; Nakano, E.Y.; Zandonadi, R.P. Eating competence in caregivers of celiac children: A cross-sectional study performed
in Brazil. Nutrition 2020, 119, 112326. [CrossRef]

Bariyyah, K.; Muniroh, S.; Andreani, S.; Soseco, T. Unraveling the Complexity of the Gluten-Free Sugar-Free Diet: An Analysis of
Parental Struggles in Providing Nutrition for Children with Special Needs. Int. |. Appl. Guid. Couns. 2024, 5, 89-101. [CrossRef]
Hameed, S.; Sondhi, V. Experiences and difficulties for primary caretakers of children with celiac disease—A qualitative study.
Indian |. Gastroenterol. 2023, 42,791-799. [CrossRef]

Arslain, K.; Gustafson, C.R.; Baishya, P.; Rose, D.]J. Determinants of gluten-free diet adoption among individuals without celiac
disease or non-celiac gluten sensitivity. Appetite 2021, 156, 104958. [CrossRef]

Mazzola, A.M.; Zammarchi, I.; Valerii, M.C.; Spisni, E.; Saracino, .M.; Lanzarotto, F,; Ricci, C. Gluten-Free Diet and Other Celiac
Disease Therapies: Current Understanding and Emerging Strategies. Nutrients 2024, 16, 1006. [CrossRef]

Caputo, V.; Lusk, J.L. The basket-based choice experiment: A method for food demand policy analysis. Food Policy
2022, 109, 102252. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1016/j.nut.2023.112326
https://doi.org/10.26486/ijagc.v5i2.4015
https://doi.org/10.1007/s12664-023-01413-0
https://doi.org/10.1016/j.appet.2020.104958
https://doi.org/10.3390/nu16071006
https://doi.org/10.1016/j.foodpol.2022.102252

	Introduction 
	Literature Review 
	The European Gluten-Free Food Basket 
	Consumers Assessment of Availability and Quality of Gluten-Free Food Items 
	Consumer Target Groups 
	Hypothesis Development 

	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

