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Abstract

BACKGROUND: This investigation provides an important insight into Eurasian consumers' food safety beliefs and trust issues
influenced by the COVID-19 pandemic. An online survey was conducted in 15 European and Asian countries involving more
than 4000 consumers.

RESULTS: It has confirmed that different socioeconomic characteristics, cultural aspects and education levels shape food safety
perceptions within Eurasian countries. The COVID-19 pandemic influenced their beliefs and trust in food safety, which is rela-
tively low on average. However, it is significantly higher for European consumers (especially European Union ones) compared
to their Asian counterparts. Both Asian and European respondents agreed that food fraud and climate changes represent a food
safety issue. However, European consumers were less concerned regarding the food safety of genetically modified foods and
meat and dairy analogs/hybrids. Asian consumers were, to a greater extent, worried about the risk of getting COVID-19 from
food, restaurants, food retail establishments and home food deliveries.

CONCLUSION: Eurasian consumers have put their greatest extent of trust, when food safety assurance is concerned, into food
scientists and food producers holding a food safety certificate. Broadly, they are uncertain to what extent their federal govern-
ments and food inspectors are competent, able and efficient in ensuring food safety. Higher education of Eurasian consumers
was followed by increased food safety confidence in all parts of the food chain.

© 2023 The Authors. Journal of The Science of Food and Agriculture published by John Wiley & Sons Ltd on behalf of Society of
Chemical Industry.
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INTRODUCTION

Although generally avoidable, foodborne diseases are still a part
of our lives and remain accountable for hundreds of millions of ill-
nesses, hundreds of thousands of premature deaths and an over-
whelming number of disability-adjusted life years annually.”
Without a doubt, food safety is still an important concern for pub-
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lic health worldwide.
Consumer trust is an essential element of the food market, with-
out whom selling and purchasing existing or developing new
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types of food types would be almost impossible.* We also already
know that trust can vary widely between countries in the East and
West>® and between European Union (EU) and non-EU countries.
The sophistication of the contemporary food industry may also
(negatively) affect trust,” as well as the globalization of the food
market that made consumers distanced from the food sources.?
Trust in food safety is a complex theory, including multiple dimen-
sions that different factors can alter; for example, (inter)national
food scandals and crises, such as mad cow disease in the UK,
Japan, and Canada®'' or dioxin in Belgium."? Although the
COVID-19 pandemic did not compromise food safety in
general,'? it most definitely had an impact on consumer purchas-
ing and eating behavior,'*'®> demands,'® shopping preferences,'”
consumption expenditures'® and even quantities of food waste.'”
However, evidence of how the COVID-19 pandemic affected con-
sumer trust in food safety is scarce.

On the other hand, trust can also be explained as the personal
and idiosyncratic response (based on feeling or intuition) to the
objective notion of ‘risk’, which can be statistically calculated in
an ideal scenario.® Consumer risk awareness plays a crucial role
in food safety because it indicates how they comprehend the
presence of physical, chemical or biological contaminants and
their association with certain types of foods or places of consump-
tion. This strongly reflects an individual's belief regarding the
amount of health risk, influencing consumers' choices and willing-
ness to buy food.?® A recent review on this important topic clari-
fied that sociodemographic characteristics influence food safety
risk perception®® and that the latest food safety studies should
focus more on understanding individuals' motivations and beliefs
about food safety in specific cultural contexts.?’?? The latter
review also noted that most food safety (consumer-related) stud-
ies originated from USA and UK. The premise was that the lack of
studies from third-world and developing countries resulted from
the absence of interest in this subject because of consumers' lack
of education and training and therefore their modest impact on
food safety.?

With this survey, we aim to determine whether quite the oppo-
site is true. The less educated and inadequately trained con-
sumers have a more significant (negative) impact on food
safety, making them highly relevant for scientific research. There-
fore, this consumer survey targeted 15 Eurasian countries that
have not been investigated intensely before, including the devel-
oping ones with low and middle incomes. We hypothesize that
different socioeconomic characteristics, cultural aspects and edu-
cation levels shape food safety perceptions within Eurasian coun-
tries. We also assume the COVID-19 pandemic influenced
consumers' beliefs and trust in food safety.

MATERIALS AND METHODS

Survey and questionnaire

The survey was conducted through an online questionnaire, from
March until September 2022, directed at 4500 consumers of 15 dif-
ferent Eurasian countries (Armenia, Bosnia & Herzegovina, China,
Croatia, Germany, Greece, India, Italy, North Macedonia, Poland,
Russia, Serbia, Slovakia, Spain and Turkey). Both countries and
their consumers were collected by convenience along with prob-
ability sampling via social media and e-mail using an online plat-
form (Slido; https://www.slido.com), by volunteers, aged over
18 years, not financially rewarded, and randomly recruited
through networks of families, friends, relatives and their networks.
Sex, age and education level, as demographic characteristics,

were not stratified because of resource restrictions with respect
to interviewing 15 countries at the same time. Respondents were
given a brief explanation of the aims of the research at the begin-
ning of questionnaire. All study procedures were conducted in
line with Codex of professional ethics of the University of
Belgrade.®* The questionnaire was initially developed in English
language and then translated into local languages by professional
translators, using the procedure of back-translation as explained
in Maneesriwongul and Dixon.”® Only the fully answered ques-
tionnaires (n = 4129) were considered for data analysis. The
demographic characteristics of the sample are depicted in
Table 1.

A questionnaire containing four parts has been developed to
investigate consumers' food safety beliefs and trust issues in the
age of COVID-19, as an addition to similar research and question-
naires that we have already used in our previously published
investigations.'**>?® The first part was about the participants’
main demographic characteristics, including country, sex, age,
education, size and type of household. The second consisted of
six statements regarding their food safety beliefs about meat,
dairy and their analogs, freshly sourced food, and different food
safety topics, including food fraud, climate changes and geneti-
cally modified (GM) food. The third one was about consumer con-
cerns directly related to COVID-19 and consisted of five questions.
For the second and the third part of the questionnaire, respon-
dents were given the choice to rate their degree of agreement
according to a five-point Likert scale from 1 ‘strongly disagree’,
2 ‘disagree’, 3 'no opinion’, 4 ‘agree’ to 5 ‘strongly agree’. The
fourth and final part (11 questions) investigated the extent of

d Armenian National Agrarian University, Yerevan, Armenia

e Faculty of Agriculture and Food Sciences, University of Sarajevo, Sarajevo,
Bosnia and Herzegovina

f School of Food Science and Engineering, South China University of Technology,
Guangzhou, China

g Faculty of Food Technology and Biotechnology, University of Zagreb, Zagreb,
Croatia

h Department of Food Science and Technology, International Hellenic Univer-
sity, Thessaloniki, Greece

i Department of Microbiology, Central University of Haryana, Mahendragarh,
India

j Department of Life Sciences, RPS Degree College, Mahendragarh, India

k Department of Animal Medicine, Production and Health, University of Padova,
Padova, Italy

| Faculty of Agriculture, "Goce Delcev" University in Stip, Shtip, Republic of North
Macedonia

m Faculty of Medical Sciences, "Goce Delcev" University in Stip, Shtip, Republic of
North Macedonia

n V. M. Gorbatov Federal Research Center for Food Systems, Moscow, Russia

o Department of Technology and Quality of Animal Products, Faculty of Biotech-
nology and Food Sciences, Institute of Food Sciences, Slovak University of Agri-
culture in Nitra, Nitra, Slovakia

p Centro Tecnoldgico de la Carne de Galicia, Ourense, Spain

q Department of Food Engineering, Agriculture Faculty, Atattrk University, Erzu-
rum, Tiirkiye

wileyonlinelibrary.com/jsfa

© 2023 The Authors.

J Sci Food Agric 2023

Journal of The Science of Food and Agriculture published by John Wiley & Sons Ltd on behalf of Society of Chemical Industry.

85US0| SUOWILLIOD AR B[Rl [dde aU Ag peuLienob a1 SSP 1. VO 88N J0 Sa NI 0y AReiq 17 2UIIUO AB]1M UO (SUONIPUCD-PUE-SULBYLIOD" A8 1M ARe.q 1 U UO//:SdIU) SUORIPUOD PUB UL | 83 89S *[£202/80/T] U0 AReiq18UIIUO AB]1M TN eulH BIUOpsde N 0 91iandey AQ GT8ZTBJSI/Z00T 0T/10p/u00" A3 1A AZIqjou 1 |UO//'SCY WOJJ papeolumod ‘0 ‘0T00Z60T


http://wileyonlinelibrary.com/jsfa

10970010, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/jsfa.12815 by Republic of Macedonia Hinari NPL, Wiley Online Library on [14/08/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the|

@)

SClL

where science

meets business

WWW.SOCI.Org

Eurasian consumers' food safety beliefs and trust issues

“Aovpin] Y1

‘uleds ‘S3 ‘eI eAO|S ‘S ‘RIS ‘SY ‘eISSNY ‘NY ‘Pue|Ood “Td ‘eIUopadeiA YHON NN ‘Ajed| ‘1] ‘eipul ‘N| ‘939310 ‘YD ‘Auewisn ‘3@ ‘eneosd ‘YH ‘eulyd ‘ND ‘eulnobazisH pue ejusog ‘vg ‘eluswily ‘Y :SUoieIAaIqqy

-ajdwies sy} ul a1eys 119y s1uSsaIdal (9) ‘SOOMBIAIDIUL JO JISquInu By} sjuasaidal U 230N

(%8'TL) 8TT (%8'06) SEE (%0°€9) €L (%S€9) L6L (%H'S8) LST (%9'59) 00T (%S'L9) 6€L
(%601) ¥E  (%EY) 9L (%LEL) 6T (%ETL) LE  (%06) LT (%Y'LL) €S (%V'LT) b

(%€9L) LS (%6Y) 8L (%TET) 6V (%EVTD) €L (%9S) LL  (%L1) TS (%TLL) €T

(%1°8S) T8L (%8'8S) LLT (%¥S) ¥LL (%TLy) TrL (%T'TS) LSL (%EVY) SEL (%1'SE) €L

(%6°LY) LEL (%TLY) TSL  (%9Y) L6 (%8'TS) 651 (%8'LY) ¥¥L (%L'SS) 0LL (%919) €€L
(%0)0 (%L LL) € (%6°0L) €T (%9€T) LL (%9TL)8E  (%L1) TS  (%+'0T) T
(%1'65) S8L (%9°0€) €LL (%¥'67) 79 (%T'87) S8 (%EIL) 6¥ (%S'LT) ¥8  (%THY) L6
(%991) TS (%9°€7) L8 (%0'6L) OF (%E'LTD) V9 (%6'€T) TL (%L 0T) €9  (%EYT) 0S
(%91) 05 (%S'TT) €8 (%¥'87) 09 (%6'61) 09 (%90€) T6 (%ETT) 89  (%L'6) 0T
(%€8) 9T (WL LL) EV (%ETL) 9T  (%0L) LT (%991) 05 (%STL) 8E  (%S'L) €
(%€L) ¥ (%89) ST (%0'61) 0% (%€) 6  (%S61)85  (%T9) 9l (%6Y) 0L

(%9°€0) vL  (%89) LST (%0'St) S6
(%1°SL) SET (%T'ST) €6 (%0'9€) 9L

(%6'€h) TEL  (%LY) THL (%6'LY) 9FL (%S'6¥) TOL
(%T'€S) 091 (%H'EE) LOL (%6'9Y) €L (%9'Sh) ¥6

(%29) ¥61 (%TYS) 00T (%r'vL) LSL (%S°19) S8L (%1'S9) L6L (%9'59) 00T (%E'9S) 9LL
(%8€) 6L1 (%8'SY) 691 (%9°ST) ¥S  (%S8E) 9LL (%9¥€) vOL (%Y'vE) SOL (%LEV) 06

(ere=u) (69c=u) (Llz=u) (log=u) (L0g€=Uu) (S0E=U) (90T =U)
4l S3 AS Sd ny 1d AW

1ayby
(9%£799) 0L (%¥'€8) LYT (%E€'99) SLL (%97TE) LOL (%8'LL) €51 (%L 18) €8T (%ELL) 091 (%1°T8) 88l (%L LL) 096T pue Jojsyseg
(%L'€)8  (%TYl) Ly (%TL7) €L (%T8S) 161 (%6'6) LT  (%L8) 6T (%L OL) LT (%0) 0 (%L'SL) ¥29 uspnis
19MO|
(%C0€) L (%Y L (%S2) 0T (%1'6) 0E (%E8L) 6€  (%99) TT (%9TL) 9T (%6'LL) Ly  (%TEL) SPS pue jooyds ybiH
uoneonp3
(%£28) LLT (%6°LS) 0SL (%1'99) 8L (%L£°0L) TET (%9'LS) OLL (%¥'¥9) SLT (%S'LY) 98 (%6'8E) 68  (%S'SS) L6CT ON
(%ELL) ¥ (%1'8Y) 6EL (%IEE) 06 (%E6T) 96 (%1'8Y) €01 (%9'SE) 6LL (%S'8S) LTL (%L°L9) OFL (%StY) BEBL SOA
ZUaIpIIyd yum
(%S'2) 6L (%L 0OYV) 9LL (%6) YT  (%8'S) 6L (%LTL) LT (%8LT) €6 (%L'LL) €T (%L'9€) ¥8 (%E9IL) ¥L9 t ueyl aloy
(%987) €L (%1°0€) L8 (%S€T) €9 (%L0OL) SE (%SE€ET) 0S5 (%967) 66 (%L9€) 9L (%I€EE) LL (%8'6T) 6TCL suossad
(%L9L) Ly (%L€L) 8 (%ESL) Ly (%Y LL) LS (%897) LS (%997) 68 (%9+T) LS (%SLL)Ov (%+'07) Tv8 suosiad ¢
(%E€E) S8 (%E'6) LT (%22) 65 (%S¥Y) VL (%V¥T) TS (%6'6) €€ (%8'8L) 6E  (%6°0L) ST (%8'1T) 668 suossad 7
(%S¥L) LE  (%EL) 1T (%T0E) 18 (%9'12) LL (%LTL) LT (%9) 0T (%£'8) 8L (%€'L) € (%LLL) S8y uosiad |
slaquiaw pjoyasnoH
(%9°£€)96  (%¥'l) ¥ (%6°1) § (%82) t6  (%TS) Ll (%E0) L (%T'8) LL (%) 91 (%8°6) ¥O¥ 09 aroqy
(%6TE) ¥8  (%¥'T) L (%87) S (%9Y) LSL (%LTY) 16 (%E6) LE (%8'€9) TEL (%E6Y) ELL (%¥6€) 9TIL 09-G€
(%¥'62) SL  (%T96) 84T (%1°0£) 88l (%6'G7) S8 (%L'TS) LLL (%¥06) TOE  (%87) 85 (%L €¥) 00L (%80S) 660T G€ mo|og
(s1e3A) aby
(%¥'8S) 6771 (%1°99) 161 (%ET9) L91  (%0S) 9L (%'LL) TSL (%6'S9) 0TT (%6vL) SSL (%T8L) 6L1 (%9°€9) 9T9T Slewa
(%9'LY) 90L (%6'€€) 86 (%L LE) LOL  (%08) ¥9L (%982) L9 (%L+E) Ll (%l'ST) TS (%8'17) 05  (%H'9€) €051 SeN
J9pusn
(Ssg=u) (68T=U) (89z=u) (gze=uU) (€lz=U) (pee=U) (LOT=U) (6T =U) (%) N [eIOL
1 NI 4o El] 4H ND ve WY

(621¥ = N) 3]dwes 3y jo sonsualdeleyd diydesbowaq °L d|qel

o
Rl
=
S
o
N
Py
2
©
o
2
o
£
IS
o
>
<2
2

-
5
(%)
>
°
£
©
9
g
[
<
O
b
5]
>
2
2
1%
3
(%]
S
5]
=
©
<
[
o
c
5]
°
-
i)
(%]
c
S
wv
3
>
@
c
<
S
o
>
1)
o
[J]
ey
0
K]
>
a
L
S
£
S
2
A~
S
<
o
<
S
S,
S
g
N
5]
Q
O
<
B
O
(%)
&
~
N
5]
=
S
g
S
)
K]

© 2023 The Authors.

J Sci Food Agric 2023



http://wileyonlinelibrary.com/jsfa

10970010, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/jsfa.12815 by Republic of Macedonia Hinari NPL, Wiley Online Library on [14/08/2023]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

@)

SCl

where science

| Tomasevic et al.

WWW.50Ci.org

meets business

“AoxnL YL

‘uleds ‘3 ‘enjeno|S ‘WS ‘RIS ‘SY ‘eISSNY ‘NY ‘puejod “1d ‘eluopadeiy YUON ‘YA ‘Ae3] ‘1] ‘eIpul ‘NI ‘929910 ‘YD) ‘Auewian) ‘3 ‘eieos) ‘YH ‘eulyd ‘ND ‘euinobazisH pue elusog ‘g ‘elusuly ‘Y :SUOieIAIqqy

- 9a1be A|buons, (S) ‘99108, (1) ‘,uoiuido

ou, (€) ‘9a16esIp, (¢) *,2216es1p A|BUOIIS, (1) :3]2IS UDNIT "% JO [DAS] Y3 18 JUDISPIP ARUedYIUBIS 218 SID1I| JUIISHIP YHM PSIOUSP SWY| "BIep MBI S} WOJ) PaUIRIqo S49M SaN[eA (S F ueaw ay] 210N

qe q'e q'e o'q
o7 €60 oL 60 qrlL qolL oL €60 polL L'l qlil eg0 polL qlil 2¢L L 1934ewadns/a103s e ul 3ybnoq pooy
FlE Fgl Fle FTC F€T FeT FCe Fgl Fie F9C Fye F0C Fre Fye Foe FsT woy 61-AINOD Bumab Jo ysu e 1noge pausaduod we | °L LS
qe qe qe qe qe
o7 eol €60 ol L oL L'l eol polL qlil ol €60 P80 qlLiL XYL L awoy Aw 03 paIdAIRP Pooy
FlE F6'l FTe F€T F¥C Fye Fye F0C Fg€ FLT FEeT Fle Fg8¢ FLT Fre F9¢ wou 61-AINOD Bumab Jo ysu e 1noge pausaduod we | LS
qe q'e o'q p o'q
201 eolL 6’0 qol l qolL qlil eolL P60 L qlil eQl oL 1L oL L S1URINEISAI Ul PIAIDS
FLE Fgl FTT FyC F€T Fye Fye F0¢ F9¢€ F6C FeT Fle Fee F9C FLE  F9T poojwoy6l-AIA0D BuiIab Jo s e IN0Ge PAUIBIUOD W | ‘65
qe qe X'q
201 e60 60 qol qli 60 eol €80 plLl 2171 oL €60 poL 201L pSiL (Al [esauab i
F8C FLL Fle Fe Fe Fle For FLL OFLE FsT FeT F0t Fee Fre FO0E F'T poojwoy 61-AIA0D BuinIab Jo s e IN0Ce PAUIBIUOD We | ‘8
o'q q'e o'q
oL ezl qlL 20L ql eziL qlil el qol 260 l €l oL 2L 2011 L anss|
F6'¢€ F6C Fo¢ F6'€ F e F L€ Fq€ Fl'e F e F0v F 8¢ F¢e F 8¢ FlYy F 8¢ F o' A194es pooy e syuasaidal pooy payipow Aj[ednausb andlaq | LS
o'q q'e o'q o'q p o'q
qol el 260 201 L oL L'l el ol P80 egl €60 oL ol pLL 'L anss! A1ajes pooy e
FlLe F8C Fee Fog Fee Foe Fre F8C Fee Fee Fo€ FlLT FrLE Fee Fge Fre swssaidai spughy/sbojeue Aep pue 1eaw bunes ansljRq | ‘9
p2 oq a'p p
o7 €60 qol pLL CRat qlt pLiL qoL 1L 260 oYL oL L'l alL €l L anssi A1ajes
F8C F6'L F¥T Fre F e FT Fre FCC Fl'e F g€ F0¢ F9C F e F e Fle F 6°¢ Pooy e syuasaidal s1onpoud Aiep pue 1esw bunes aslRq | 'SS
p" P2 p"
oL €60 960 ol oL 960 l €60 2L P80 qel qol p 80 2101 oTL L anssi A1ajes
Fl'e F0C FE€T F o€ F g€ Fe Fee F0C Fl'e Fly F39C F9C FOv Fre Fre F0€ pooj e sjuasaidal Spooy padInos A|ysaly bunes analRq | vS
q'e o'q o'q o'q o'q o'q qe anss| A19jes pooy e syuasaidal (pasedaid
eolL 60 80 960 eol L0 980 280 €80 60 el L0 q/.0 60 60 6’0 10/pue paulelqo uaaq sey 31 MOY pue uomsoduwiod sy ‘pooy
F6'¢€ Fy FEy Fv F0v Fvy Fv Fvy F Ly FEy FlYy F vy Fy Fey FlYy F 't jo uibuo sy jo uondudsap [NJYINIIUN) PRIy POOJ IARIR] | €S
o'q p p p po po o'q o'q
oL oL qol 960 eol 60 qol P60 80 80 Pl 80 pZ0 L't ol oL
F g€ F6€ FLE Fo¢ Fre FOv FLE Fly FOov FOv Fly Fo6¢ Fly Fge ¥ge Fe'€ anss| A19)es pooy e Juasaidal sabueyd alewl|d and1dq | 'S
qe o'q qe o'q p" o'q
ezlL polL qlil ol 201 [ L't 20L pll oL peL oL L0 el eg¢ 'L
FLT F6'€ F0¢ F0¢ F€e Fle F0¢ Fee F9€ Fre Fo¢c Fye Fre FLT LT Fre ©J€s s1 183 | POoy 31 dA3I3q | °LS
L S3 AS SY ny 1d AN 1l NI 4o E¢] HH ND vd WY |elol

(62L¥ = N) A13unod 1ad sja1j9q A194eS pooy Ul sdURIRYIA  *T dqel

J Sci Food Agric 2023

© 2023 The Authors.
Journal of The Science of Food and Agriculture published by John Wiley & Sons Ltd on behalf of Society of Chemical Industry.

o
K2l
=
S
o
Y
P
2
©
o
2
o
£
IS
o
>
<2
2


http://wileyonlinelibrary.com/jsfa

(@) 5

SCl g

Eurasian consumers' food safety beliefs and trust issues WWW.S0Ci.org meets busmess 5
______________________________________________________________________________________________________________________] §
Table 3. Description of the (food safety beliefs) clusters in terms of country, gender, age, and education %

3

Cluster 1 (n = 1817) Cluster 2 (n = 2312) Total (N = 4129) %

Country Armenia 139 (60.7%) 90 (39.3%) 229 (100%) %
Bosnia and Herzegovina 4 (45.4%) 113 (54 6%) 207 (100%) §

China 301 (90.1%) 3 (9.9%) 334 (100%) £

Croatia 4 (25.4%) 159 (74.6%) 213 (100%) H

Germany 90 (27.4%) 238 (72.6%) 328 (100%) %

Greece 150 (56%) 118 (44%) 268 (100%) E

India 236 (81.7%) 3 (18.3%) 289 (100%) E

Italy 5 (13.7%) 220 (86.3%) 255 (100%) &

North Macedonia 8 (37.9%) 128 (62.1%) 206 (100%) E

Poland 106 (34.8%) 199 (65.2%) 305 (100%) ;;

Russia 126 (41.9%) 175 (58.1%) 301 (100%) &

Serbia 116 (38.5%) 185 (61.5%) 301 (100%) é

Slovakia 2 (19.9%) 169 (80.1%) 211 (100%) g

Spain 1(13.8%) 318 (86.2%) 369 (100%) §

Turkiye 199 (63.6%) 114 (36.4%) 313 (100%) %

Gender Male 597 (39.7%) 906 (60.3%) 1503 (100%) z
Female 1220 (46.5%) 1406 (53.5%) 2626 (100%) =

Age (years) Below 35 years of age 1105 (52.6%) 994 (47.4%) 2099 (100%) ‘g
Between 35 and 60 years of age 561 (34.5%) 1065 (65.5%) 1626 (100%) §

Over 60 years of age 151 (37.4%) 253 (62.6%) 404 (100%) g

Education High school or lower 277 (50.8%) 268 (49.2%) 545 (100%) %
Student 254 (40.7%) 370 (59.3%) 624 (100%) E

Bachelor and above 1286 (43.4%) 1674 (56.6) 2960 (100%) g

Mean + SD' | §

Food safety beliefs statements Mean + SD'  Mean + SD' Mode? é‘
S1. 1 believe the food | eat is safe 307+1.09a 337+1.14b 324+1.13]4.00 2
S2. | believe climate changes represent a food safety issue 3.93 + 0.87 3.80 + 1.05 3.85 +0.98 | 4.00 §
S3. I believe food fraud (untruthful description of the origin of food, its composition and how  4.14 + 0.85 4.23 + 0.90 4.19 + 0.88 | 4.00 §

it has been obtained and/or prepared) represents a food safety issue :93:

S4. | believe eating freshly sourced foods represents a food safety issue 343+1.10a 266+1.19b 3.01+1.22]4.00 g
S5. I believe eating meat and dairy products represents a food safety issue 328+ 1.13a 262+122b 291+ 1.23]|2.00 g
S6. | believe eating meat and dairy analogs/hybrids represents a food safety issue 353+102a 301+115b 324+1.13]4.00 _§
S7. | believe genetically modified food represents a food safety issue 383+099a 337+125b 357+1.17]4.00 %
S8. 1 am concerned about a risk of getting COVID-19 from food in general 328+ 101a 165+063b 237+1.15]2.00 g
S9. 1 am concerned about a risk of getting COVID-19 from food served in restaurants 362+083a 1.75+065b 257+1.19]2.00 g
S10. 1 am concerned about a risk of getting COVID-19 from food delivered to my home 367+080a 1.77+065b 261+1.19]2.00 §
S11.1am concerned about a risk of getting COVID-19 from food bought in a store/ 347 +089a 172+063b 249 +1.15]2.00 g
supermarket §:
Note: The mean + SD valuess' and modes” were obtained from the raw data. Items denoted with different letters are significantly different at the level %
of 5%. Likert scale: (1) ‘strongly disagree’, (2) ‘disagree’, (3) ‘no opinion’, (4) ‘agree’, (5) ‘strongly agree’. %

%

consumers' trust in food safety inspection, the federal govern-  demographic parameters (country, gender, age and education) f;
ment, Food and Agriculture Organization of the United Nations  as categorical variables. The Mann-Whitney U-test was used to el
(FAO), World Health Organiization (WHO), farmers, food pro-  understand whether statements reveal statistically significant %
ducers, certified food companies, retailers, restaurants, food scien- (P < 0.05) differences between the clusters (Tables 3 and 5). In %
tists and other consumers to ensure food safety. For the fourth  parallel, The Kruskal-Wallis H-test was used to determine if there x
part of the questionnaire, respondents were given the choice to  are statistically significant differences (P < 0.05) between coun- g
rate their extent of trust according to a five-point Likert scale from  tries (Tables 2 and 4). g
1 ‘completely distrust’, 2 ‘somewhat distrust’, 3 ‘neither trust nor g
distrust’, 4 ‘somewhat trust’ to 5 ‘completely trust'. %
RESULTS AND DISCUSSION 3

Data processing and statistical methods

Likert scale data from the questionnaires were processed using
non-parametric statistical tests. A two-step cluster analysis was
employed to categorize the statements deployed by various

Demography and size of the sample

Applying survey-based methods to acquire evidence on con-
sumer food safety perceptions is useful because such methods
can give a snapshot of characteristics across a large sample.?’
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Table 5. Description of the (food safety trust) clusters in terms of country, gender, age, and education

Cluster 1 (n = 2349) Cluster 2 (n = 1780) Total (N = 4129)

892 (54.9%)
227 (56.2%)

734 (45.1%)
177 (43.8%)

1626 (100%)
404 (100%)

Between 35 and 60 years of age
Over 60 years of age

Country Armenia 104 (45.4%) 125 (54.6%) 229 (100%)
Bosnia and Herzegovina 106 (51.2%) 101 (48.8%) 207 (100%)
China 230 (68.9%) 104 (31.1%) 334 (100%)
Croatia 117 (54.9%) 96 (45.1%) 213 (100%)
Germany 169 (51.5%) 159 (48.5%) 328 (100%)
Greece 155 (57.8%) 113 (42.2%) 268 (100%)
India 208 (72.0%) 81 (28.0%) 289 (100%)
Italy 175 (68.6%) 80 (31.4%) 255 (100%)
Poland 163 (53.4%) 142 (46.6%) 305 (100%)
North Macedonia 75 (36.4%) 131 (63.6%) 206 (100%)
Russia 173 (57.5%) 128 (42.5%) 301 (100%)
Serbia 124 (41.2%) 177 (58.8%) 301 (100%)
Slovakia 129 (61.1%) 82 (38.9%) 211 (100%)
Spain 297 (80.5%) 72 (19.5%) 369 (100%)
Turkiye 124 (39.6%) 189 (60.4%) 313 (100%)
Gender Male 840 (55.9%) 663 (44.1%) 1503 (100%)
Female 1509 (57.5%) 1117 (42.5%) 2626 (100%)
Age (years) Below 35 years of age 1230 (58.6%) 869 (41.4%) 2099 (100%)
(
(
(
(
(

Education High school or lower 199 (36.5%) 346 (63.5%) 545 (100%)
Student 388 (62.2%) 236 (37.8%) 624 (100%)
Bachelor and above 2002 (67.6%) 958 (32.4%) 2960 (100%)
Mean + SD' |
Food safety trust statements Mean + SD'  Mean =+ SD' Mode?
Q1. To what extent do you trust the food safety inspectors to ensure food safety 376 +080a 247+097b 321+ 1.09]4.00
Q2. To what extent do you trust the federal government to ensure food safety 351+098a 211+096b 291+1.19]4.00
Q3. To what extent do you trust the farmers to ensure food safety 361+087a 257+1.00b 3.16 + 1.06 | 4.00
Q4. To what extent do you trust the retailers/grocery/stores to ensure food safety 343+086a 229+087b 294 +1.03]|4.00
Q5. To what extent do you trust the restaurants to ensure food safety 344+083a 237+089b 298+ 1.01]4.00
Q6. To what extent do you trust the food producers to ensure food safety 370+ 076a 244+090b 3.16 +1.03 | 4.00
Q7. To what extent do you trust the consumers to ensure food safety 342+081a 260+086b 3.06+0.93]3.00
Q8. To what extent do you trust a food company holding a food safety certificate (ISO 22000, 4.08 + 0.68a 2.87 +096b  3.56 + 1.01 | 4.00
BRC, IFS, Global GAP, other) to ensure food safety
Q9. To what extent do you trust the Food and Agricultural Organization (FAO) to ensure food  3.97 £+ 069a 272+ 094b 343 +1.02 | 4.00
safety
Q10. To what extent do you trust the World Health Organization (WHO) to ensure food safety ~ 3.92 +0.79a 260+ 1.02b 335+ 1.11| 4.00
Q11. To what extent do you trust food scientists to ensure food safety 414+070a 3.05+103b 367+ 1.02]4.00

Note: The mean + SD values' and modes? were obtained from the raw data. ltems denoted with different letters are significantly different at the level
of 5%. (1) ‘completely distrust’, (2) ‘somewhat distrust’, (3) ‘neither trust nor distrust’, (4) ‘somewhat trust’, (5) ‘completely trust'.

Eurasia is the largest continental area on Earth, comprising all of
Europe and Asia, with an estimated population of 5, 3 billion in
2019.%8 To calculate the number of respondents needed in a con-
sumer survey to get obtain significant results (P < 0.05) for a Eur-
asian population, we have applied the sample size methodology
as explained in Hamburg®® and Rosner® using the 2% margin of
error and 99% confidence level. The required (representative) esti-
mated sample size was 4147 consumers, which only marginally
exceeds the respondents rate we have achieved.

Out of the 4129 fully answered questionnaires, only one-third of
the respondents (36.4%) were men (Table 1), although this should
not be considered as bias in our sample because family grocery
shopping is the accepted domain of women.3'32 The age distribu-
tion reveals that half of the respondents were younger, whereas

the other half was older than 35 years, with close to one-tenth
of the consumers (9.8%) older than 60 years (Table 1). However,
if we look at figures per individual country, we will find out that
(in most cases) they make a representative sample in terms of
demographic aging. For example, the observed 37.6% of the older
Italian and 28% of the older German population in our investiga-
tion (Table 1) coincides almost perfectly with the official EU demo-
graphic statistical data (37.5% for Italy and 32% for Germany).>
Also, the finding that the majority of Chinese (90.4%), Indian
(96.2%) and Turkish (75.1%) consumers in our investigation were
below the age of 35 years (Table 1) is in agreement with an actual,
globally below-average, median age of the population in these
countries.>* The only significant demographic bias in our survey
was the share of consumers with tertiary education (71.7%)
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(Table 1), which was significantly higher than the official average
for Europe (29.5%)*° and even more so for Asia (11.5%).3

Eurasian consumers’ food safety beliefs

On average, Eurasian consumers do not have an opinion (3.2)
(Table 2) regarding food safety. The exceptions are the German
and Spanish (3.9) consumers who do agree (although not
strongly), whereas Armenian, Bosnian and Turkish consumers
(2.7) incline to disagree, that the food they eat is safe. Climate
changes represent a food safety issue for all, and most clearly
for Chinese, German and Italian (4.1) consumers, whereas Russia
was the only country where consumers had no opinion (3.2)
regarding this issue (Table 2). Universally, Eurasian consumers
believe (4.2) that food fraud represents a food safety issue. This
signifies a shift, at least for European consumers, who (until
recently) have not viewed food fraud as a risk to food safety.*’
EU legislation does not provide a definition of ‘fraud’ in the agri-
food chain. Instead, fraud notifications are made when fraud is
suspected of non-compliance, implying an intentional action by
businesses or individuals for the purpose of making an economic
gain. Therefore, not all fraudulent food practices are necessarily
harmful to humans or represent a risk to public health. However,
European suspicions of fraud are growing by more than 15% in
2021, compared to 2020, with problems including undeclared
added water in frozen pangasius fillets and shrimp and honey
adulterated with sugar.®® Based on our results, it appears that a
significant number of media reports about food fraud incidents
across Europe®” have raised the awareness of its consumers
regarding this issue and changed their minds into believing that
food fraud represents a food safety issue, as well. This is especially
so because our findings suggest that Italian and Polish consumers
agreed with such a statement the most (4.4) (Table 2), whereas we
already know that these countries are at the forefront of European
food fraud reporting cases®®>° and appears to have the most
media reported incidents.>’

Broadly, the Eurasian consumer does not have an opinion (3.0)
(Table 2) on whether eating freshly sourced foods represents a
food safety issue. However, the differences may be observed if
we compare the EU and the rest of Eurasian countries, included
in our survey. Altogether, EU consumers believe in the safety of
their freshly sourced food (2.0) (data not shown), except for
Greece, where consumers believe (4.1) that it represents a food
safety issue and can be compared only to the situation we have
observed in China (4.0) (Table 2). This agrees with the findings
of Djekic et al.,*® where European consumers also perceived that
fresh food is associated with low levels of food safety risks. When
it comes to meat and dairy products, EU consumers disagreed
(2.6) that they represent a food safety issue, whereas non-EU
(3.3) and Asian (3.2) (data not shown) consumers were uncertain
about it. Tradition, quality, taste and EU regionality are well-
defined key characteristics of any food with a Protected Designa-
tion of Origin (PDO). Out of 638 food products labeled as PDO,
30.1% are cheeses, and 12.6% are meat and meat products. Both
locally and on the regional scale, Italy and Spain are identified as
PDO animal-origin food product ‘hotspots’.*® Spanish (1.9) and
Italian (2.2) consumers (Table 2) disagreed the most with the
statement that food of animal origin is unsafe to eat, which can
be explained by the fact that the production, processing, packag-
ing and consumption of the food of animal origin are a part of
their everyday life, tradition and cultural identity.

It appears that in countries such as Italy, Germany and Spain,
which are witnessing a rise in the popularity of flexitarian diets

and are therefore prominent markets for meat and dairy
analogs/hybrids,*’ consumers are also less likely to agree that
they represent a food safety issue (Table 2). Although much atten-
tion is focused on meat analogs/hybrids, the market value of
plant-based milk alternatives in the EU is approximately 700 mil-
lion euros larger than the market value of their meat counterparts.
The share of Italian consumers who consume dairy substitutes
regularly is 23%.*? In Eastern Europe, the meat and dairy analogs
market is 13 times smaller than in Western Europe.** This could
explain why the consumers from Greece (3.9) and Serbia (3.6)
(Table 2) were more likely to agree that meat and dairy analogs/
hybrids might represent a food safety issue.

Our results confirm the already acknowledged skepticism of
Greek**> and Chinese”® consumers toward GM food. Because
the answers about GM food from the Polish consumers in our sur-
vey were almost right in the middle of the scale provided to them
(3.1) (Table 2), we might assume that their beliefs about it had not
changed since 2017, when an almost equal number of respon-
dents showed intention for purchasing GM food products, an
intention to act otherwise or were not decided.*” Furthermore, it
was already established that of all European countries, only
Spain may have a potential market niche for GM foods,***° and
so perhaps we should not be surprised that of all countries
included in our survey, Spanish consumers were the only one that
could (even slightly) disagree (2.9) that GM food represent a food
safety risk.

Segmentation analysis of Eurasian consumers according

to their food safety beliefs

If numerous countries are involved in the survey, consumer seg-
ments could be revealed, taking into account all the participants,
to achieve a cross-country segmentation analysis.>® The present
study defined two clusters of Eurasian consumers according to
their food safety beliefs. The first cluster was smaller in size and
contained 1817 (44%) respondents. It was composed of 90.1%
Chinese, 81.7% Indian, 63.6% Turkish and 60.7% Armenian con-
sumers (Table 3). Because only 3% of Turkish territory lies in
Europe, we could name this cluster as ‘Asian consumers’. Two-
thirds of the consumers in this cluster were females (n = 1220)
and below the age of 35 years (n = 1105). The second cluster
comprised 56% of the consumers involved in this research
(n = 2312). Its important demographic characteristic was that it
included more than 80% of Italian, Spanish, and Slovakian, more
than 70% of Croatian and German, more than 60% of Polish,
Serbian and North Macedonian, and more than half of Bosnian
consumers (Table 3). Therefore, the consumers from the second
cluster could be named ‘European consumers’. Of all the
European countries, the only exception was Greece, with most
consumers (56%) belonging to the first cluster.

Consumers from the European cluster agreed slightly more
strongly than those from the Asian cluster that the food they eat
is safe. Asian and European consumers were equally confident
that climate changes and food frauds represent a food safety
issue. Eating freshly sourced food represented more of a food
safety issue to Asian consumers (3.43) compared to their
European counterparts (2.66) (Table 3). Similar observations are
apparent when it comes to eating meat and dairy products.
Although the European consumers were without an opinion
about the statement that eating meat and dairy analogs/hybrids
represents a food safety risk (3.01), the Asian consumers were
more willing to agree with it (3.53). Respondents from the Asian
cluster believed significantly more (3.83) than those from the
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European cluster (3.37) that GM food may be associated with
health issues. This result confirms the findings of Frewer et al.>'
that European consumers are generally reluctant to accept GM
food based on their perceived risks, but contradicts their conclu-
sion that they hold more negative attitudes compared to Asian
consumers.

There is still no evidence that food is a possible cause or path of
transmission for severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2).>* However, consumers may (still) believe the
opposite is true because the original COVID-19 viral spread was
linked to a food marketplace in China.>® Also, in-person restaurant
dining was prohibited worldwide because of the pandemic,
which could have led consumers to erroneously relate the virus
to the food itself. According to our results, this had a greater effect
on Asian consumers who were uncertain (3.28) compared to
European consumers who were not concerned (1.65) (Table 3)
about the risk of getting COVID-19 from food, in general.

Although restaurants have improved their hygiene before,>*
and they continued to develop a safer and healthier operating
environment during the pandemic,®>>° their hygiene attributes
still cause consumers' fear of COVID-19.%” This was more valid
for the consumers from the Asian cluster, who were significantly
more concerned (3.62) about the risk of getting COVID-19 from
food served in restaurants compared to consumers from the
European cluster (1.75) in our investigation. This is in agreement
with the conclusions of Byrd et al.>® that COVID-19 concerns about
restaurant foods vary with consumers' sociodemographics.

COVID-19 has boosted food home delivery services in Europe®®
and introduced innovations such as contactless delivery and curb-
side pickup.>® However, European consumers from our survey dis-
agreed (1.77) that they are concerned about the risk of getting
COVID-19 from food delivered to their homes, unlike the Asian
consumers who agreed (3.67) (Table 3) with such a statement.
This perhaps can explain the fact that China was one of the few
countries in the World where food home deliveries decreased sig-
nificantly during the lockdown period and appeared to bounce
back only after reopening.®°

Finally, even when the general hygiene of food retailing estab-
lishments is significantly improved using different prerequisite
programs,®’ the infected hands of their clients could be a poten-
tial source of SARS-CoV-2 transmission.®? This fact represented a
much more significant concern to the Asian (3.47) than to the
European (1.72) consumers in our survey (Table 3) who disagreed
about the risk of getting COVID-19 from food bought in a store/
supermarket.

Eurasian consumers’ trust in food safety
Average Eurasian consumer neither trust nor distrust (3.2) the
food safety inspectors to ensure food safety. Only Spanish (3.7),
Italian (3.6) and Chinese (3.5) (Table 4) consumers were the excep-
tion, somewhat trusting that their local food safety officers were
successful in their professional duties. We already know that con-
sumers from Bosnia and Herzegovina, Croatia, Serbia and India
believe that inspection is essential to the food chain regarding
food safety assurance.?® However, the results of our survey imply
that the extent of trust in food safety inspection for Serbian (2.8)
and Bosnian (2.9) consumers is below, for Croatian (3.2) con-
sumers equal to, and only for Indian (3.4) consumers above, the
average (3.2) extent of trust of a typical Eurasian consumer
(Table 4).

Broadly, Eurasian consumers are uncertain (2.9) as to what
extent their federal governments are competent, able and

efficient in ensuring food safety. However, respondents from
Poland (2.3), North Macedonia (2.3), and Bosnia and
Herzegovina (2.4) in our survey (Table 4) expressed their partial
distrust of their national food authorities. By contrast, Chinese
respondents were the only ones who exhibited a certain extent
of trust (3.5). This is in sharp contrast to the study by Lee et al.?’
concluding that the credibility of Chinese government food regu-
lators is exceptionally weakened and that local consumers do not
trust they have the power anymore to regulate food safety ade-
quately. Also, other researchers suggested that there is consumer
skepticism and distrust in the Russian food regulatory appara-
tus.%> However, our results reveal that the trust of Russian
consumers in the federal government to ensure food safety (3.2)
is higher than that of consumers in 11 other countries included
in our survey (Table 4).

When it comes to the farmers, it appears that Indian ones were
the most trustworthy (3.8) when their consumers were asked
about it, followed by their Spanish (3.6), Slovakian (3.6) and Ger-
man (3.5) counterparts (Table 4). This agrees with the latest data
from the European Food Safety Authority (EFSA),%* suggesting
that almost three-quarters of EU consumers (74%) trust farmers
and primary producers regarding food safety matters. Our results
disagree with the study by Wu et al.®® concluding that ‘Consumers
from developed countries with fewer experiences of food inci-
dents tend to put more trust in local farmers’. In our case, the
extent of trust put into farmers by Indian consumers (3.8) was sig-
nificantly higher than the extent of trust put into farmers by Polish
and Croatian (3.1) consumers. Furthermore, it was not statistically
different from the consumer's trust in Spanish, Slovakian (3.6) or
German (3.5) farmers (Table 4).

In traditional markets, foods are susceptible to the transmission
of foodborne pathogens because of several factors, including
poor market infrastructure,®® imperfect hygienic conditions®’
and inadequate storage practices by vendors.?® Therefore, at least
partially, governmental policies are moving toward closing tradi-
tional markets in favor of modern supermarkets to improve food
safety.”” Our investigation discovers that consumers from
Armenia, North Macedonia, Serbia and Turkey expressed the low-
est extent of trust in food retailers and grocery stores and their
food safety practices (2.6). By contrast, the average Eurasian con-
sumer (2.9) did not have an opinion about it (Table 4). They
broadly expressed almost the same extent of food safety trust
uncertainty (3.0) when we asked them about the restaurants in
their countries. This confirms the findings of Dedeoglu and
Bogan®® indicating that, when trust in the government is lacking,
consumers fail to trust restaurants even when motivated to do so.

It is interesting to note that Eurasian consumers somewhat
trusted (3.6) food companies holding a food safety certificate
(ISO 22000, BRC, IFS, Global GAP, amongst others). In comparison,
they neither trusted nor distrusted (3.2) food companies without
one. Countries and their consumers whose trust in companies'
food safety assurance was most enhanced by certification were
Spain (3.9), Slovakia (3.8), Poland (3.8), India (3.7) and China (3.7)
(Table 4). Our results confirm that certification labels support con-
sumers' confidence in food quality/safety.”®”"

Regarding food safety risks, European and Asian consumers
believe that they are the least important food actor in the
chain,?® and they associate a low personal risk of food poisoning
from home-produced food.”*”® The general vagueness regarding
the food safety trust that the Eurasian consumers in our survey
put in almost all food chain actors has been extended to the
extent of trust that they put in themselves (3.1). The only
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exception was the Indian consumers who exhibited at least partial
self-confidence (3.5) regarding this matter (Table 4). Regarding
international organizations, Eurasian consumers are equally
inclined to trust somewhat the FAO (3.4) and the WHO (3.4) to
ensure food safety (Table 4). Indian consumers were most confi-
dent about it of all countries included in our survey.

Finally, of all the food chain actors they were asked about, Eur-
asian consumers trusted food scientists the most (3.7) regarding
food safety. This was especially emphasized in Spain (4.2), India
(4.0) and ltaly (3.8) (Table 4). Similar findings were recently
observed by the EFSA®* when 82% of the EU consumers trusted
scientists working at a university or publicly-funded research
organizations. Our results concur with the previous observations
that developing countries also tend to trust food scientists more
than any other food supply chain operator.®®

Segmentation analysis of Eurasian consumers according

to their trust in food safety

According to their trust in food safety, two clusters of Eurasian
consumers were defined. The first cluster was more significant
in size and contained 2349 (57%) respondents. The second cluster
comprised 43% of the consumers involved in this research (1780).
The most crucial demographic difference between the clusters
was their consumers' education level. The larger cluster com-
prised 36.5% of all Eurasian consumers with only higher school
education or less, 62.2% of students and 67.6% of consumers with
a Bachelor's degree or above. The smaller cluster comprised
almost two-thirds of Eurasian consumers with the lowest level of
education and included only one-third of students and respon-
dents with at least a university degree. Therefore, we could name
the consumers from the first cluster as ‘the more educated’ and
from the second ‘the less educated’ ones. The more educated
consumers expressed a statistically significant (P < 0.05) more
considerable extent of trust in all actors of the food chain com-
pared to the less educated consumers (Table 5). Our results con-
firm that knowledge strongly impacts people's food safety risk
perceptions,”> making it more precise and resulting in greater
trust in food safety in general.?® Similar to the conclusions of
Bozic’* we have also observed that consumers with higher levels
of trust do not exuberate more considerable trust differences
between different food chain actors.

CONCLUSIONS

This survey has confirmed that different socioeconomic character-
istics, cultural aspects and education levels shape food safety per-
ceptions within Eurasian countries. The COVID-19 pandemic
influenced their beliefs and trust in food safety, which is relatively
low on average. However, it is significantly higher for European
consumers (especially EU ones) compared to their Asian counter-
parts. Both Asian and European respondents agreed that food
fraud and climate changes represent a food safety issue. However,
European consumers were less concerned regarding the food
safety of GM foods and meat and dairy analogs/hybrids. Asian
consumers were, to a greater extent, worried about the risk of get-
ting COVID-19 from food, restaurants, retail food establishments
and home food deliveries. Eurasian consumers have put their
greatest extent of trust, when food safety assurance is concerned,
into food scientists and food producers holding a food safety cer-
tificate. Higher education of Eurasian consumers was followed by
increased food safety confidence in all parts of the food chain.

A limitation of the present study is that convenience sampling
was used partially, which includes several drawbacks that can
reduce the reliability and validity of research findings. When par-
ticipants are not chosen completely at random from a larger pop-
ulation, this might result in sampling bias. This indicates that the
sample may not be typical of the greater population, and the find-
ings may not apply to other groups. However, this is why we have
used probability sampling alongside, aiming to keep this sam-
pling bias under check. Furthermore, a follow-up study should
be conducted in other countries and continents. Because
COVID-19 comprises a pandemic, it would provide a better insight
into consumers' food safety beliefs and trust issues in the age of
COVID-19 in other world regions and allow a comparison with
the results obtained for Eurasia.
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