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ABSTRACT
Background. This study is an introduction to the of learning key factors affecting the process of acceptance of edible 
insects by Polish consumers, currently only from  Gdańsk, Gdynia and Sopot (the Tri-City) in northern Poland. 
Objectives. The aim of this study was to assess the attitudes of Tri-City consumers towards edible insects. It was expressed 
in the assessment of food diversity in relation to eating benefits of edible insects and to assessment of the levels of dietary 
neophobia for consumers who perceive the risk of eating them. This study contributes to consumers’ getting used to edible 
insects.
Material and methods. The study was carried out in 2015 among 788 participants ranged from 16 to 80 years. The 
criterion for participation was the place of residence - the Tri-City.  The respondents were qualified in three age groups 
16-20 years old, 21-40 years old and over 41 years old. The study was conducted using a survey method. The survey 
questionnaire included the following scales: the Food Neophobia Scale (FNS) and the Variety Seeking Tendency Scale 
(VARSEEK) perceiving benefits and perception of health hazards associated with the consumption of edible insects 
compared to traditional and culturally foreign food.
Results. The majority of seekers with a high degree of VARSEEK were men aged 21-40 with higher education. The degree 
of search for diversity in food significantly depended on factors such as gender, age and education. Gender statistically 
significantly differentiated the opinions of the respondents regarding the health benefits conditioned by the consumption of 
various products only in the case of snakes and crickets. A statistically significant effect of age on the opinions of respondents 
regarding health benefits was shown, which was related to the consumption of: snakes, locusts, horse, tarantula. Whereas it 
was highly significant when it comes to consumption of: snails, crickets, poultry, beef and pork was demonstrated. Age and 
education were the factors that had a significant influence of the neophobia level, while gender did not have a significant 
influence. 
Conclusion. Respondents from the Tri-City were characterized by high openness to new food. The 21-40 age group with 
university education was particularly outstanding. More women than men had low levels of neophobia. At the same time, 
it was mainly men who were looking for diversity in food. The obtained results try to explain the issue of acceptance 
conditions of a new and rather controversial product, which are edible insects to the inhabitants of Europe.
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STRESZCZENIE
Wprowadzenie: Niniejsze badanie jest wstępem do procesu poznawania kluczowych czynników wpływających na pro-
ces akceptacji owadów jadalnych przez polskich konsumentów, na chwilę obecną tylko z obszaru  miast Gdańska, Gdyni 
i Sopotu (Trójmiasta) północnej Polski. 
Cel: Celem badań była ocena postaw trójmiejskich konsumentów (Polska) wobec owadów jadalnych, wyrażająca się 
w ocenie stopnia poszukiwania różnorodności w żywności względem korzyści zdrowotnych związanych ze spożycia owa-
dów jadalnych oraz ocenie poziomu neofobii żywnościowa konsumentów dostrzegających ryzyko w ich spożywaniu. 
Materiał i metody: Badanie przeprowadzono wśród 788 osób w wieku od 16 do 80 lat. Kryterium udziału było miejsce 
zamieszkania - Trójmiasto. Respondentów zakwalifikowano w trzech grupach wiekowych 16-20 lat, 21-40- lat i powyżej 
41 roku życia. Badanie zrealizowano za pomocą metody ankietowej. Kwestionariusz ankiety zawierał skale: FNS (Food 
Neophobia Scale) i  VARSEEK (Variety Seeking Tendency Scale) postrzegania korzyści i zagrożeń zdrowotnych związa-
nych ze spożyciem owadów jadalnych w porównaniu do żywności tradycyjnej i obcej kulturowo.
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Wyniki: Osobami poszukującymi, o wysokim stopniu VARSEEK w większości byli mężczyźni w wieku 21-40 lat z wy-
kształceniem wyższym. Stopień poszukiwania różnorodności w żywności istotnie zależał od czynników takich jak: płeć, 
wiek i wykształcenie. Płeć różnicowała istotnie statystycznie opinie badanych w kwestii korzyści zdrowotnych uwarun-
kowanych spożyciem różnych produktów jedynie w przypadku węży i świerszczy. Wykazano istotny statystycznie wpływ 
wieku na opinie badanych dotyczące korzyści zdrowotnych związanych ze spożyciem: węży, szarańczy, koniny, tarantuli 
oraz wysoce istotny w przypadku spożycia: ślimaków, świerszczy, drobiu, wołowiny i wieprzowiny. Czynnikami wpływa-
jącymi istotnie statystycznie na zróżnicowanie poziomu neofobii były wiek i wykształcenie. 
Wnioski: Respondenci z Trójmiasta charakteryzowali się dużą otwartością na nową żywność. Szczególnie wyróżniała 
się grupa wiekowa 21-40 lat, z wyższym wykształceniem. Więcej kobiet niż mężczyzn charakteryzowało się niskim po-
ziomem neofobii. Jednocześnie to głównie mężczyźni byli poszukującymi różnorodności w żywności. Uzyskane wyniki 
próbują wyjaśnić kwestię warunków akceptacji nowego i raczej kontrowersyjnego produktu, jakim są jadalne owady dla 
mieszkańców Europy.

Słowa kluczowe: owady jadalne, postawy, neofobia żywnościowa, poszukiwanie różnorodności, polscy konsumenci

INTRODUCTION

Changing the perception of insects as an alternative 
food source for consumers in Europe requires time 
and overcoming many barriers. Disgust, fear, health 
concerns, panic and anxiety are the emotions that 
accompany consumers with regard to insects as food. 
At the same time, one can also observe curiosity and 
willingness to try new, unique food in Europe. Not 
only are edible insects a natural and rich source of 
protein, but they also contain other nutrients such as 
fats including especially polyunsaturated fatty acids, 
vitamins, minerals and dietary fiber. Edible insects 
are known and consumed mainly in the tropical and 
subtropical climate zone. This phenomenon is termed 
entomophagy.

Contrary to the belief that insects are eaten only 
in times of scarcity, people consume edible insects of 
choice because they are tasty and have their permanent 
place in the culture of many countries [38]. Currently, 
for at least 2 billion people in the world edible 
insects are part of the traditional diet and the highest 
consumption is recorded in Africa, Asia and Latin 
America [39].

European research indicates that consumers are 
very interested in edible insects as food [5, 16, 7, 20, 
11, 4]. It is difficult convince a Western consumer 
to eat insects, despite rational arguments regarding 
environmental protection, nutritional value and safety 
of this type of food and their excellent taste. Emotional 
and psychological obstacles make it difficult for 
consumers to accept insects. There are experiments 
showing that dietary patterns are constantly changing, 
as was the case with raw fish in sushi or seafood. The 
interpenetration of cultures and in this cuisine also 
means that we reach for fruit, vegetables, alcohol, 
sweets, cheese, seafood, coffee, tea, meats not from 
our latitude. Consumers are increasingly choosing food 
between known and unknown one. The term “known” 
means both the fact that they have the knowledge and 
experience associated with it. “Unknown”, “new”, 
“novel” foods include foods that they have heard or 

not heard about. It is likely that they have seen them, 
but they have no experience with them, and have not 
tried them.

Traditional food may be new and unknown to 
people from other cultural backgrounds [13]. Rozin 
and Fallon, 1987 [33] noted that an unknown object, 
including culturally different food, may cause fear, 
aversion and disgust, and that the reason for such 
reactions is the lack of knowledge and experience 
related to it as well as individual characteristics, 
including a high level of neophobia. 

Edible insects as food are culturally distant for 
Europeans, although data confirm their consumption in 
the world [1, 3, 9, 26]. Insects have been consumed by 
people since the dawn of time [18] and are still being 
consumed in many parts of the world [16, 19, 35].

The natural resources of both the flora and fauna of 
Europe’s climate zone have determined food sources. 
Climate values have determined the cultivation of 
specific plants (cereals, legumes, and breeding, among 
others, cattle, sheep, pigs, poultry, as well as the use of 
forest resources - game and fruit. Religion was and is 
now an important factor influencing the type of food 
consumed. 

From a consumer’s point of view, a product is new 
if it is considered by a consumer as such. It affects the 
state of arousal of a consumer, and as the gap between 
known and unknown increases, the degree of arousal 
increases as well. In addition to the level of arousal, 
exploratory activity is affected by the level of felt 
anxiety. The desire to explore reaches its maximum 
level with a minimum level of anxiety. Some people 
are susceptible to anxiety and their propensity to 
explore is significantly reduced [14]. 

The choice of a specific product by a consumer is 
also influenced by the opinion of others, advertising, 
dedication - less time is spent on buying basic food 
products. Each consumer has his own hierarchy of 
preferences. He chooses the product that best meets 
his requirements [23]. The food that will be accepted 
is the one people expect, which will be good for their 
health and taste [32]. 
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Indirect information on the taste and/or benefits 
of novel foods may contribute to a reduction in the 
level of neophobia and an increased propensity to try 
them. For example, when others say it is tasty or good 
for health, people tend to be more likely to try it [30]. 
However, when food is disgusting, positive information 
about health benefits and taste is usually not effective 
[27]. Only direct information obtained through one’s 
own experience can have a positive impact on the level 
of neophobia. People tend to generalize and positive 
experiences with new foods reduce their overall level 
of neophobia [30]. 

Shiv and Fedorikhin [ 34] put forward a thesis 
that consumers’ behavior in food market significantly 
shapes consumers’ attitudes. They are manifested as 
the tendencies to permanent or stereotypical ways and 
forms of responding to a given stimulus in a specific 
situation. In relation to unknown food, one should 
expect relatively frequent occurrence of ambivalent 
attitudes, containing both positive and negative 
components. Ambivalence may manifest itself when 
there is a conflict between curiosity and fear of 
consequences of the consumption, between appearance 
and knowledge of the nutritional value of a product, 
and ,thus, the conflict of seeking and avoiding.

The research of the phenomenon of neophobia in 
relation to food has been carried out in many countries, 
regardless of whether we are dealing with culture of 
the East or the West. The increasing availability of 
multicultural food also results in the interpenetration of 
dietary habits and their constant change, and this makes 
research on attitudes toward food timely and relevant in 
the context of continuous and dynamic cultural change.

Overcoming the reluctance of the most potential 
consumers to accept a new product - a novel food such 
as edible insects - also requires a change in dietary 
habits and encouragement to transform existing dietary 
patterns. The social dimension of such an action will 
be the development of steps to introduce edible insects, 
a product with high health value as a food attractive 
to consumers on the European market. In view of the 
observed activities promoting the consumption of 
insects in Europe, it may turn out that consumers from 
the Tri-City area will constitute an appropriate target 
group of these activities.

The aim of this study was to assess the degree of 
search for diversity in food in relation to the health 
benefits associated with the consumption of edible 
insects and to assess the level of food neophobia of 
consumers perceiving the risk in their consumption.

MATERIAL AND METHODS

Research material
The study was carried out in 2015 among 788 

participants from  Gdańsk, Gdynia and Sopot, (Tri-
City) in northern Poland, with age ranging between 
16 and 80 years. The selection criteria of the sample 
took Tri-City into account as the place of residence. 
The respondents were classified into three age groups: 
16-20 years old, 21-40 years old, over 41 years old. 
The detailed profile of respondents was presented in 
Table 1. 

Table 1. Sample of sociodemographic characteristics

Gender Age Education

Female Male 16-20 years 21-40 years over 41 years Professional Secondary Higher
592 196 284 293 211 94 425 269

Methods
The questionnaires included the scale of looking 

for diversity in food called Variety Seeking Tendency 
Scale (VARSEEK) [40], the scale of neophobia in 
relation to food - Food Neophobia Scale (FNS) [29] 
and also the assessment of risk and benefits of insects’ 
consumption. The items were rated on a five-point 
Likert scale with all categories labeled, ranging from 
completely disagree (=1) to completely agree (=5). 
Items 6, 7 in VARSEEK scale (Table 2) and items 2, 3, 
5, 7 and 8 in FNS scale (Table 5) were recoded before 
analysis. Thus, on the FNS scale, the higher the total 
individual score, the lower the level of food neophobia. 

The degree of perception of health benefits was 
also estimated [6 degrees scale: no health benefits 

(=1) - high health benefits (=6)] and the degree of 
perception of health risk [6 degrees scale: no risk (=1) 
- high risk (=6)] associated with the consumption of 
edible insects compared to familiar (traditional) and 
unfamiliar (culturally different foods).

Statistical analysis
The results were analyzed statistically using the 

analysis of variance, reliability of Cronbach’ Alpha, Rho 
Spearman, R Pearson against other scales and variable 
benefits and risks of eating edible insects. The Mann-
Whitney U test was used. A correction for normality 
was applied and the Kruskal-Willis test was used.  
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To investigate the relationship between variables, 
the χ2 test of independence was used. Statistica 12.0 
software (StatSoft Corp., Kraków, Poland) was used 
to determine statistically significant differences at 
a significant level of p-value≤0.05. 

RESULTS AND DISCUSSION

Levels of Variety Seeking Tendency
The scale used to determine the level of search for 

diversity in food was that of VARSEEK. For analysis, 
the subjects were divided into three subsamples - 
consumer high, medium and low in a variety of seeking 

tendency - on the basis of the 33 and 67 percentiles 
of the distribution of the VARSEEK scores. Scale 
reliability was also calculated based on Cronbach’s 
Alpha. The results are included in the table (Table 2).

Consumers for whom the scale value was 26 and 
below were classified as people with a low tendency 
to seek diversity in food, described in the literature as 
avoiders. Scale values of 32 and higher characterized 
consumers with a high tendency to search, called 
seekers. The range of values between 27 and 31 was 
specific for people with a medium search tendency 
(Figure 1).

Table 2. Variety Seeking Tendency Scale (VARSEEK)
No Statement

1. When I eat out, I like to try the most unusual dishes, even if I am not sure I would like them

2. While preparing food or snacks, I like to try out new recipes

3. I think it is fun to try new food items one is not familiar with

4. I like to eat exotic food

5. I am eager to know what kind of food people from other countries eat

6. Dishes on the menu that I am unfamiliar with make me anxious (R=recoded)

7. I prefer to eat food products I am used to (R)  (N)

8. I am curious about food products I am not familiar with

Cronbach’s Alpha 0,794

First quartile 26

Third quartile 32
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Figure 1. Variety Seeking Scale (VARSEEK) results for population 
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Figure 2. Clustering health benefits of consuming traditional and non-traditional products 
(Ward's method, Euclidean bond) 
 

 

 

Figure 1. Variety Seeking Scale (VARSEEK) results for population

The majority of respondents (42.51%) including 
246 women and 71 men represented the average level 
of search for diversity in food. The low and high 
level of search for diversity in food was represented 
by a similar percentage of respondents (30.58% and 
26.90%), with 183 women and 58 men representing the 
low level. The seekers group was dominated by men 

with a 10% advantage over women. Characteristics of 
the studied population, such as: gender (χ2=7.6501 at 
p=0.022), age (χ2=11.6512 at p=0.020) and education 
(χ2=13.3205 at p=0.010) showed a statistically 
significant relationship with the estimated level of 
searching for diversity in food.
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Table 3. Attitude of participants according to Variety Seeking Scale (VARSEEK) in terms of gender, age and education (%) 

Level of 
VARSEEK

Gender Age [years] Education

Totalp=0.022* p=0.020* p=0.010*

Female Male 16-20 21-40 over≥41 Vocational Secondary Higher

Low 30.92 29.59 31.34 24.91 37.44 43.61 31.53 24.54 30.58

Medium 44.59 36.22 44.72 43.34 38.39 35.11 43.06 44.24 42.51

High 24.49 34.19 23.94 31.75 24.17 21.28 25.41 31.22 26.90
*statistically significant differences at p<0.05

Differences in the search for diversity in VARSEEK 
based on gender were observed within medium and 
high levels (Table 3). In the case of low levels of 
diversity search, the percentage of women and men was 
similar, 30.92% and 29.56% respectively. Men with 

a high level of VARSEEK search were more likely to 
explore food compared to women, with a nearly 10% 
higher percentage (9.7%). Within the average level, 
the share of women (44.56%) was higher than that of 
men (36.22%).

The group characterized by a high level of searching 
for diversity in food was represented by people aged 
21-40 years (31.75%). However, people belonging 
to the other two age groups constituted a similar 
percentage of the surveyed population: 23.94% (16-
21 years old) and 24.17% (over 41 years old). Despite 
the distribution of obtained results, the highest values 
could be expected among the youngest people aged 16-
20. Young people entering the adult life usually show 
behaviors conducive to learning about it. A probable 
reason for the distribution of results may be the 
financial issue and the related lack of independence in 
running households by young people and dependence 
on parents. In the group characterized by a low level 
of searching for diversity in food, people over 41 years 
of age (37.44%) and 18-20 years of age (31.34%) 
dominated. On the other hand, the average level of 
searching for diversity in food dominated in all age 
groups.

While analyzing the impact of education level, it 
was observed that in the group of people with a low 
level of search (30.58% of the respondents in total) 
the least numerous group comprised of respondents 
with higher education, whose share was 24.54%. On 
the other hand, the highest percentage showed people 
with vocational education (43.61%), while the average 
percentage was 31.53%. The average level of diversity 
search in the highest percentage was represented by 
people with higher education (44.24%) and secondary 
education (43.06%). Respondents with vocational 
education had the lowest share (35.11%). Respondents 
with higher education presented the highest percentage 
of all categories of education, willingness to search for 
diversity (31.22%). In turn, the group with vocational 
education had the lowest percentage (21.28%) of 
people willing to seek diversity in food. The group of 
people with higher education levels showed a greater 
willingness to explore food than the group with 
vocational education levels. The observed phenomenon 

may be connected with a higher income of people with 
higher education level, which in consequence may 
provide greater opportunities to travel and learn about 
local specialties or new restaurants serving national 
cuisines of other countries.

Similar studies were conducted by Januszewska 
et al. [12]. In these studies, higher education also 
turned out to be a factor distinguishing a group of 
Belgians looking for diversity in food. This group 
was characterized by an average income and their 
place of residence was a village. These results indicate 
that there is a certain similarity in the attitudes of 
Belgians regarding the search for diversity in food 
and neophobia with respect to food from the Tri-City 
respondents, although the study conducted among the 
Tri-City residents did not include income as a factor 
differentiating the studied population. The cited study 
concerned the assessment of attitudes to the search for 
diversity in food and neophobia toward food among 
the inhabitants of the region of Małopolska (Poland) 
and East Flanders (Belgium). It was found that the 
Polish group looking for diversity in food (high level 
of VARSEEK) was represented by people with lower 
income, and the price of new products was a very 
important factor for them. Although these people 
were characterized by lower income levels, they were 
ready to spend larger amounts on the purchase of more 
expensive products.

A study by Dodd et al. [8] on the search for 
diversity in wines showed that those seeking high 
diversity confessed to trying unusual kinds of this 
alcohol, even if they were not sure whether they would 
like them or not. Respondents tried exotic wines 
from different parts of the world, in line with Kish 
and Donnenworths’ [15] thesis that people who seek 
new experiences have a stronger than average need 
for action. In the Dodd et al. [8] study no significant 
correlation was found between age, income, consumer 
education and the degree of seeking diversity in food. 
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Seekers of high diversity spent more money on wine 
and consumed more wine than those who avoided 
diversity. However, no significant influence of income 
and education of the respondents on differentiation of 
diversity search level was found.

By comparing the distribution of search levels 
obtained in the study by Olsen et al. [25] with the 
results for Tri-City consumers, it can be stated that it 
differs particularly in terms of a low level of diversity, 
that is, by as much as 14.62% (15.96% of the USA 
vs. 30.58% of Polish consumers - from Tri-City). 
As far as the high level of searching for diversity is 
concerned, the opposite relationship was observed. 
The percentage of Tri-City consumers with a high 
search level was 12.75% lower than those surveyed 
in the USA (26.90 vs. 39.65%). The percentage of 
people with a medium level of searching was similar 
in both groups, with a difference of 1.88% (44.39% the 
USA vs. 42.51% Polish consumers). It can be assumed 

that the identified differences result from different 
economic conditions in both countries.

Health benefits of consuming familiar and 
unfamiliar products

Opinion data on the health benefits of eating selected 
products of animal origin (frog legs, sea food, snails, 
snakes, locusts, crickets, horse meat, tarantula, poultry, 
pork, beef and venison) were analyzed. This group 
includes both native and unknown products, as well as 
culturally unfamiliar products. The original empirical 
data, being the respondents’ answers to the scale 
questions, were analyzed in clusters. In these scales, the 
items were traditional (conventional) and non-traditional 
(unconventional) products. The criterion of cluster 
searching focused on health benefits resulting from 
consumption of traditional and non-traditional products. 
The conducted analysis showed that the scale-of-benefits 
item was divided into two clusters (Figure 2).

10 13 16 19 22 25 28 31 34 37 40
0

10
20
30
40
50
60
70
80
90

100

low level high levelmedium level

 
Figure 1. Variety Seeking Scale (VARSEEK) results for population 
 

0 50 100 150 200

Venison
Beef, pork

Poultry
Seafood
Crickets
Locusts

Tarantula
Snakes

Horse meat
Snails

Frog legs

1

2

 
Figure 2. Clustering health benefits of consuming traditional and non-traditional products 
(Ward's method, Euclidean bond) 
 

 

 

Figure 2. Clustering health benefits of consuming traditional and non-traditional products (Ward’s method, Euclidean bond)

Cluster 1 included products such as: poultry, beef, 
pork, game and seafood, which should be treated as 
known products with which consumers are already 
“familiar”. Seafood was added to such objects as 
game, beef, pork and poultry in the last knot of this 
concentration, as a product more different from them. 
The degree to which these products were linked 
with each other was the greatest, and so they found 
themselves in one cluster. These products were 
combined (aggregated) into one cluster 1, which 
differs from the other aggregated products in cluster 2.

Cluster 2 included products such as: frogs’ legs, 
snails, snakes, locusts, crickets and horsemeat that 
could be described as products other than those 
normally consumed. 

Based on the results of cluster analysis, concerning 
the study of health benefits associated with the 
consumption of a specific group of traditional and 
non-traditional products, it can be concluded that 

seafood is well established in the awareness and 
menu of the surveyed consumers. Venison, which has 
been a traditional dish in Polish cuisine dating back 
to hundreds of years, although it is not a product as 
widely used in nutrition as poultry or pork and beef, 
is still perceived as a product with beneficial health 
values associated with its consumption. However, 
horse meat, although also known and served in Poland 
as food, was perceived similarly to other atypical 
products by a native consumer. Although Poland is 
the undisputed leader in horse meat production (the 
second one in the European Union; export value of 21 
million € in 2012), horse meat consumption in Poland 
remains low [28].

The data show a clear tendency regarding the 
perception of large and rather large health benefits 
associated with culturally known products such as 
poultry (62.3%), beef, pork (61.2%) and venison 
(60.9%). This group also includes seafood (56.6%) 
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perceived similarly to venison (4.3% difference). 
Such a large percentage of indications related to 
the perception of health benefits resulting from the 
consumption of seafood may indicate how well they 
have been accepted on the Polish market and how their 
perception by Poles has changed. Horse meat (25.4%), 
known and served in Poland for longer than seafood, 
was found to be less beneficial for health, which was 
reflected in more than half of the lower percentage 
of indications compared to seafood. Tarantulas and 
snakes were ranked by respondents in terms of benefits 
at the end of the list of products (6.5% and 6.2% of 
indications respectively). It is worth noting that in the 
case of consuming products such as crickets (15.6%) 
and locusts (12.9%) health benefits were noticed, 
although they are not known or common on the Polish 
market. At the same time it should be emphasized that 
among the respondents there were people who did not 
perceive health benefits resulting from consumption of 
such products commonly found on the Polish market 
as, for example, poultry (3.5%) or beef and pork 
(4.1%). Also in the case of eating venison, 4.3% of 
respondents did not see any benefits. In the case of 

seafood, only 6.6% of respondents stated that there 
were no health benefits resulting from including them 
in their diet.

Gender slightly differentiated the opinions of the 
respondents on the issue of health benefits caused 
by the consumption of various products - significant 
differences (p≤0.05) were found only in the case of: 
snakes and crickets. However, a significant (level of 
significance p≤0.05) influence of age on the opinions 
of the respondents (concerning health benefits) related 
to the consumption of: snakes, locusts, horsemeat, 
tarantula and highly significant (level of significance 
p≤0.001) when it comes to the consumption of: snails, 
crickets, poultry, beef and pork. 

VARSEEK levels and health benefits of familiar 
and unfamiliar products

The relationship between the level of search 
for diversity in food and health benefits of food 
consumption has been assessed. For this assessment, 
Rho Spearman’s rank correlations were used, 
demonstrating a number of important relationships 
between the studied variables (Table 4). 

Table 4. Spearman’s correlation between the Variety Seeking Scale (VARSSEK) level and the assessment of health benefits 
associated with the consumption of selected products
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Rho 
Spearman 
VARSEEK

0.179** 0.245** 0.188** 0.207** 0.190** 0.232** 0.155** 0.161** 0.035 0.022 0.111*

*Statistically significant differences at p<0.05; ** Statistically significant differences p<0.001

Analyzing the relationship between the level of 
diversity search in food and health benefits resulting 
from the consumption of edible insects (locusts and 
crickets), a statistically significant relationship (at the 
level of significance p≤0.001), with positive values 
of 0.190 and 0.232 respectively, was found, which 
means that this relationship cannot be considered as 
strong [36]. While comparing the culturally foreign 
products listed in Table 4, such as frog legs, seafood, 
snails, snakes and tarantulas, the highest correlation 
value added another crucial information to this study. 
Generally, its role is to indicate the existence of 
a relationship between the attitude to food seeking food 
diversity and the perception of health benefits resulting 
from consumption of various types of products. As it 
turned out, the highest correlation value was recorded 
for seafood (Spearman coefficient - 0.245) and the 
lowest for tarantula (0.161).

The studied relationships were characterized by 
a statistically significant but weak strength of this 
relationship. Based on the comparison of the Rho 
Spearman correlation values between VARSEEK and 
the assessment of health benefits associated with the 
consumption of specific products, it can be assumed that 
respondents with a higher level of seeking diversity were 
at the same time willing to see higher health benefits 
associated with the consumption of unusual products, 
including culturally unfamiliar ones. No statistically 
significant relationships between variables were found 
when analyzing the examples of poultry (0.035), pork 
and beef (0.022). A surprising result is the finding of 
low correlation values between the studied phenomena 
in the case of game (0.111) and horse meat (0.155), 
which were comparable to the values determined in the 
case of frog legs (0.179) or snails (0.188). Wild game 
has been a traditional dish in Polish cuisine dating back 
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to hundreds of years. Currently, the consumption of 
game meat in Poland is marginal and 90% of Polish 
production is exported to Germany, France, Italy and the 
Benelux countries. The production volume is estimated 
at 7-8 thousand tons of chilled and frozen meat [28]. 
Also, the consumption of horse meat in Poland is very 
low and not very popular in comparison with countries 
such as Italy or France, despite the fact that Poland is 
one of the largest exporters of horse meat in Europe. The 
reasons for this state of affairs can be seen in the history 
of Poland and Poles’ great attachment to horses which 
increasingly often are associated with studs instead of 
farming and perceived as a friend of man, just like dogs.

The results of the study may suggest that consumers 
with strongly polarized views on the search for diversity 
in food do not pay attention to the nutritional value of 
traditional products (poultry, pork and beef) and at 
the same time do not notice the risk associated with 
their consumption. Both seekers and those who avoid 
diversity in food perceive the values of traditional 
products such as poultry, pork and beef in a similar 
way. Traditional products, as basic sources of protein, 
commonly used in households in Poland, are considered 
as basic goods by the respondents, which results from 
their availability on the market. Over the last fifteen 
years, meat consumption in Poland has increased by 
approximately 9%. Pork is still the most commonly 
consumed type of meat (41 kg per capita in Poland in 
2016), followed by poultry (29.5 kg per capita) and 
beef (1.9 kg). In recent years, the structure of meat 
consumption in Poland has been changing in favor of 
white meat. The observed growing consumption of 
poultry meat is consistent with the trends observed in 
the western countries of the European Union and the 
USA and is conditioned by a low price of poultry in 
relation to other types of meat. At the same time, higher 
consumption of poultry is facilitated by the growing 
popularity of a healthy lifestyle and the related increased 
demand for white meat [6] 

Levels of Food Neophobia Scale (FNS)
The FNS scale was used to determine the level 

of neophobia in new food. The scale is based on 
10 statements (five neophilic and five neophobic 
statements) (Table 5). Individual total scores were 
obtained by summing the values of each scale item, 
corresponding to the values 1-5 and totaling 10-50 
points. A higher number of points corresponds to the 
neophilic attitude. The mean value of sum (x̄) and 
standard deviation (SD) were calculated and on this 
basis three groups of respondents were separated. 
The first group with values 28.98 and lower (x̄-SD; 
34.54-5.56) are people with high levels of neophobia. 
We describe them in literature as neophobics. The 
range between 28.98 and 40.10 defined attitudes as 
neutral (medium) on the level of neophobia. The third 

group with a low level of neophobia had FNS values 
above 40.10 (x̄+SD; 34.54+5.56). These people had 
a neophlic attitude to new food. The reliability of the 
FNS scale (Alpha Cronbach’s), consisting of 10 items, 
was estimated at 0.705.

Table 5. Mean, SD of Food Neophobia Scale (FNS),  N=788

No Statement

1. I am constantly sampling new and different foods

2. I don’t trust new foods (R)

3. If I don’t know what a kind of food is, I won’t try it (R)

4. I like food from different cultures

5. Ethnic food looks too weird to eat (R)

6. At dinner parties and trips abroad, I try new food

7. I am afraid to eat things I have never had before (R)

8. I am very particular about the food I eat (R)

9. I will eat almost anything

10. I like to try new ethnic restaurants

The dominant attitude toward novel food among the 
respondents was neutral (63.45%), for which the total 
response values to FNS statements were between 28.98 
and 40.10. Strong attitudes of avoiding and wanting to 
learn about new products were declared by a similar 
percentage of respondents, represented by 18.15% of 
neophobics and 18.40% of neophilics, although these 
groups differed in terms of the participation of women 
and men. Among people with neophobic attitudes there 
were nearly 4% more men than women (17.23%). 
However, among people with low neophobic attitudes 
(neophilics) there were 6.15% more women than men 
(13.78%). A similar percentage of women and men 
were characterized by a medium level of neophobia 
(62.84% and 65.31%). Among the respondents with 
a willingness to try new food, the 21-40 age group was 
characterized by the highest, almost doubled, percentage 
of people with a low level of neophobia (25.60%) 
compared to the remaining groups (15.15% of 16-20 
year-olds and 12.80% of people over 41 years of age). 
At the same time, this group had the lowest percentage 
of people with a high level of neophobia (13.99%) also 
compared to other age groups with a similar percentage. 
In comparison with all age groups, the group of the 21-
40 years old stood out the most in terms of the level 
of neophobia, constituting the lowest percentage among 
the respondents. Socio-demographic factors that had 
a statistically significant effect on the differentiation 
in the level of neophobia were age (χ2=18.75778; 
p=0.001) and education (χ2=12.45512; p=0.014), while 
gender did not have a significant impact differentiating 
the respondent group in terms of neophobia. The 
characteristics of the study group, including gender, age 
and level of education, are presented in Table 6.
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Januszewska et al. [12] when surveying two groups 
of consumers, from Poland (Wielkopolska region) and 
Belgium (Flanders region), obtained a similar percentage 
of people with a high level of neophobia toward food 
(Wielkopolska 19.0% to Tri-City 18.4%), which may 
indicate a similar attitude of respondents from Tri-City 
to respondents from the region of Wielkopolska toward 
food. Among the respondents from Flanders (Belgium) 
as much as 28.0% were characterized by a high level of 
neophobia toward food. 

Finnish researchers who analyzed the determinants 
of neophobic attitudes toward food showed that men 
were characterized by higher neophobia than women. 
A representative sample of Finns (n=1083) evaluated 
the knowledge of 20 dishes classified as “known” or 
“unknown” and expressed their willingness to try them. 
Men were more neophobic than women and the elderly 
(66-80 years old) were more neophobic than other age 
groups. People with a high level of neophobia toward 
food were less likely to consume “unknown” dishes than 
people with a low level of neophobia toward food. These 
studies also identified factors related to interest in new 
food and aversion to try unknown products. According to 
Finnish researchers, neophobia decreases with increasing 
levels of education and urbanization of the place of 
residence [37].

A survey of the level and determinants of neophobia 
toward food among Polish consumers conducted 
by Kowalczuk [17] allowed for a segmentation of 
respondents in terms of their neophobia toward food. 
People with a high level of neophobia accounted for 
15.4%, an average of 70.6% and a low level of neophobia 
toward food for 13.2%. It was found that gender did not 
differentiate between the mean value of neophobia and 
belonging to particular levels of neophobia. Education, 
income and self-esteem were factors that significantly 
differentiated neophobia levels. Education as a potential 
factor differentiating the level of neophobia in relation 
to food in the study of attitudes conducted among Tri-
City respondents also proved to be significant.

A study of students from Midwestern University 
in Downers Grove (Illinois - the USA) measured their 

level of neophobia in the perception of Chinese and 
Thai cuisine in the context of attitudes toward food. 
Analysis of the results obtained using the FNS scale 
showed that there were no significant differences 
taking into account factors such as age, gender and 
place of origin. Respondents who declared that 
they did not try dishes typical of Chinese or Thai 
cuisine showed significantly higher average levels 
of neophobia toward food than those who declared 
previous experience with these national cuisines [2].

Another example of research on the level of food 
neophobia was a study conducted among American and 
Lebanese college students (n=1122) and concerned the 
impact of variables such as the country of residence and 
socioeconomic status on the level of food neophobia. 
The impact of the level of neophobia on knowledge and 
willingness to taste known and new food products was 
also examined. Students characterized by food neophilia 
showed a greater knowledge of products and a desire 
to try known and new food. The percentage of people 
in the neophilic group was significantly higher in the 
United States of America compared to Lebanon (29.4% 
vs. 7.9%). FNS ratings correlated negatively with the 
desire to try all food products. Moreover, knowledge and 
willingness to try them were higher in case of people with 
low levels of neophobia compared to other neophobia 
levels for both known and novel food groups. In addition, 
the desire to try them was almost always higher regardless 
of the specific level of neophobia for people who have 
ever tasted food unknown to them compared to those 
who have never had such an experience [24].

A study of the level of neophobia toward food 
among Spanish consumers (N=309) from Barcelona, 
Madrid and Valencia showed that gender was not 
a differentiating factor while age was a statistically 
significant factor (p<0.003) for differentiating 
neophobic attitudes toward food. The 25-36 age 
group showed significantly lower levels of neophobia 
compared to the 49-60 age group and above 60 years 
of age. The relationship between food neophobia and 
readiness to try two unknown kinds of food (aloe drink 
and sweet sesame rice) was confirmed (p<0.05) [10].

Table 6. Level of neophobia with regard to gender, age and education (%)

Level 
FNS

Gender Age [years] Education

Totalp=0.118 p=0.001** p=0.014*

Female Male 18-20 21-40 over≥41 Vocational Secondary Higher

Low 19.93 13.78 15.15 25.60 12.80 12.77 18.82 19.70 18.40

Medium 62.84 65.31 64.08 60.41 66.82 56.38 65.18 63.20 63.45

High 17.23 20.91 20.77 13.99 20.38 30.85 16.00 17.10 18.15

* statistical differences p≤0.05; ** statistical differences p≤0.001.
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The research results discussed so far have focused 
on the western cultural circle, therefore, it is interesting 
to compare them with the results of studies conducted 
by Muhammad et al. among students of Klang Valley 
University (Malaysia). The group of respondents was 
not homogeneous due to their origin, as the subjects 
came from Malaysia, China and India. Demographic 
data made it possible to assess the relationship between 
the level of neophobia in food and many of the 
variables characterizing this group. Age (22-25 years 
old), gender, race, status, occupancy, education and 
monthly income significantly differentiated neophobia 
from food. Malaysian students were more neophobic 
than Indian and Chinese students. Students from rural 
areas and small towns were more neophobic than 
students from larger cities [21]. 

Interesting results were obtained by Muhammad 
et al. in a study conducted among 300 young people 
(aged 18-20) aspiring to the profession of chef at three 
universities in Malaysia. Their level of neophobia 

toward food was examined using the FNS scale. 
Contrary to the expectations of a low level of neophobia 
among students toward new products and dishes 
due to the field of study, the results turned out to be 
surprising. Most of the respondents were characterized 
by low and medium levels of food-related neophobia, 
but there were also a small number of young chefs with 
a high degree of food-related neophobia. It was found 
that neophobia even occurred among people who have 
had and will be in contact with a variety of foods due 
to their profession [22].

Health risk of familiar and unfamiliar products
Cluster analysis that uses the Ward method was 

also applied to assess the health risk associated with the 
consumption of the same products for which the assessment 
of health benefits connected with their consumption was 
carried out based on the respondents’ opinion. Similarly to 
the results of the assessment of health benefits in this case, 
two clusters were also obtained (Figure 3). 
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Figure 3. Clustering the assessment of health risks resulting from the consumption of familiar 
and unfamiliar products (Ward's method, Euclidean bond) 
 

 
Figure 4. Two-dimensional chart of health benefits and risks associated with the consumption 
of selected products for all respondents 
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Figure 3. Clustering the assessment of health risks resulting from the consumption of familiar and unfamiliar products 
(Ward’s method, Euclidean bond)

Cluster 1 included products that were unfamiliar 
(culturally alien) to Polish consumers, such as snakes, 
locusts, crickets and tarantulas. The second cluster (2) 
included two subgroups. One of them covered products 
known and commonly consumed by consumers, such as 
beef, pork, poultry and game. The second subgroup of 
concentration 2 included frog legs, snails, seafood and 
horse meat. The likely reason for this division in the risk 
assessment and the separation of the second subgroup 
in cluster 2 is that these products have been known for 
a long or very long time, although rather rarely consumed. 
However, consumers are clearly “familiar” with them.

FNS levels and health risks of familiar and 
unfamiliar products

The Rho Spearman correlation between the 
parameters of the Food Neophobia Scale and the risk 

assessment of consumption of traditional and non-typical 
products based on the opinion of respondents was also 
assessed and evaluated (Table 7). Rho Spearman’s values 
indicate that the relationships studied should be assessed 
as very weak. Only for horsemeat is there a statistical 
relationship between the perception of risk associated 
with the consumption and the level of neophobia of the 
respondents. It was found that the perception of high 
risk associated with the consumption of horsemeat is 
accompanied by a high degree of neophobia. In other 
cases, the significance of correlation was not found. For 
products such as edible insects (crickets and locusts), the 
Rho Spearman index ranged from 0.032 to 0.042 with 
no significance. It was found that the correlation between 
the degree of food neophobia and the risk assessment 
resulting from the consumption of edible insects (locusts 
and crickets) by Tri-City consumers did not occur. 
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Table 7. Spearman’s FNS rank correlations and risk assessment of selected products

Correlation
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Rho Spearman FNS 0.053 0.027 0.067 0.018 0.042 0.032 0.080* 0.024 0.033 0.049 0.028

* statistical differences p≤0.05

Rho Spearman’s correlation values between the 
FNS scale parameters and health risk assessment 
resulting from consuming traditional and known 
as well as new, unknown and atypical products for 
Tri-City consumers were estimated and evaluated. 
Regarding edible insects (crickets and locusts), no 
statistically significant correlation was found, which 
means that the surveyed consumers with a high degree 
of neophobia did not perceive the risk associated with 
their consumption. The Speraman’s coefficient values 
determined for crickets (0.032) and poultry (0.033) 
were at a similar level, which may be surprising on the 
one hand, and positively surprising on the other.

These results may indicate the openness of Tri-City 
consumers to new, unknown products. In the case of 
products known and often consumed in our culture, 
such as poultry, pork, beef, venison or even horse, and 
with which the Polish consumer is already “familiar”, 
such as frogs’ legs, seafood or snails, it has been found 
that greater benefits associated with their consumption 
were accompanied by lower levels of neophobia. The 
relationship between benefits and neophobia, related 
to the consumption of products unknown to Polish 
consumers (such as snakes, locusts, crickets or tarantula) 

was reversed. It was found that the perception of the 
significant benefits associated with their consumption was 
accompanied by a high level of neophobia. This result, 
however, is not surprising because if there are indications 
in the minds of consumers that these are safe products 
and their consumption is beneficial in terms of nutrition 
and health, then the lack of one’s own experience arising 
from contact in everyday life with these products may 
cause to some extent a justified feeling of fear. 

The perception of the abovementioned products 
as potential health risk factors associated with their 
consumption showed that gender significantly and 
statistically differentiated opinions in the cases of 
products such as: frogs’ legs, seafood, snails, snakes 
and crickets (p≤0.05) and locust (p≤0.001 ). The age 
criterion differentiated the opinions of respondents 
about the most products, except seafood and 
horsemeat. In the case of frogs’ legs, snails, snakes, 
crickets and tarantula, the significance of the effect of 
age as a feature differentiating the perception of risk 
associated with the consumption of these products 
was found to be p≤0.05, while in the case of locusts, 
poultry, beef and pork at p≤0.001.
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Health benefits vs. risk in familiar and unfamiliar 
products

The evaluation also assessed how respondents 
qualified selected products of animal origin depending 
on the benefits and health risks associated with 
their inclusion in a diet. On the basis of average 
assessments of health benefits and risks resulting from 
the consumption of selected products, Figure 4 was 
prepared for all the respondents. The chart shows its 
quarters, which differ in terms of risk-benefit ratio. To 
the area corresponding to high risk and small benefits 
associated with consumption, the respondents qualified 
tarantulas, locusts, snakes and crickets that were 
already beyond the boundaries of division. Another 
focus within the low-risk and low-value area was on 
products such as snails, frogs’ legs and horsemeat. The 
least risky and most profitable group included beef and 
pork, poultry and game, as well as seafood and seafood 
products. No product was assigned to the high-risk and 
high-value area.

CONCLUSIONS

The conducted study of consumers’ attitudes of 
the Tri-City toward edible insects as food allowed to 
formulate the following conclusions: 

The majority of seekers with a high degree 
of VARSEEK were men aged 21-40 with higher 
education. The degree of search for diversity in food 
significantly depended on factors such as gender, age 
and education. The avoiders group was represented 
in equal proportions by men and women aged 41 and 
above with vocational education.

Gender statistically and significantly differentiated 
the opinions of the respondents regarding health 
benefits conditioned by the consumption of various 
products only in the case of snakes and crickets. 
A statistically significant effect of age on the opinions 
of respondents regarding health benefits was shown, 
which was related to the consumption of: snakes, 
locusts, horse and tarantula. Whereas it was highly 
significant when it comes to consumption of: snails, 
crickets, poultry, beef and pork. 

The results of FNS scale indicate that the dominant 
attitude toward food among the Tri-City residents 
was average (neutral). The age group of 21-40 years 
old was characterized by a low level of neophobia in 
comparison to other age groups. At the same time, 
this group was characterized by the lowest percentage 
of people with high levels of neophobia. Among 
the respondents with low levels of neophobia, the 
dominating group comprised of people with secondary 
and higher education. The group of women was 
characterized by a higher percentage of people with 
a low level of neophobia than men. At the same time, 
men dominated in the group of people with high levels 

of neophobia. Age and education were the factors that 
had a significant influence on the neophobia level, 
while gender did not have a significant influence.

Gender was the factor that differentiated opinions 
on health risks in products such as frogs’ legs, seafood, 
snails, snakes, crickets and locusts. It was found that 
there was no correlation between the degree of food 
neophobia and the risk assessment resulting from the 
consumption of edible insects (locusts and crickets) by 
consumers. 

The obtained results try to explain the issue of 
acceptance conditions of a new and rather controversial 
product, which are edible insects to the inhabitants 
of Europe. The lack of results of consumer research 
conducted in Poland on the acceptance of edible 
insects as food should be an incentive to undertake 
such research on a larger scale and in different regions 
of the country.
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