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Abstract

Background: According to well-known dietary recommendations, herbs and spices are
part of a healthy, balanced diet, and their consumption may contribute to improved health.
Globalisation fosters greater exposure to other cultures and cuisines, including the use of
spices. This study aimed to assess the awareness and attitudes towards spices among Polish
students in a rural area. Methods: A survey study was conducted among 278 Generation
Z students (aged 18-28 years old) from a university located in a small town in southeastern
Poland. Questions concerning, a.o., preparing meals, awareness of spices’ properties, and
the use of seasoning were included. Results: Most of the respondents declared using a lot
of spices beyond salt and pepper (61.2%), more often women than men (67.9% vs. 45.1%;
p = 0.0004), and more often participants aged >23 years than <22 years (82.9% vs. 58.0%;
p = 0.005). Participants who grew their own spices and often watched TV culinary programs
used more seasonings (72.4%; p = 0.001 and 85.2%; p = 0.0002, respectively). Less than half
of the respondents (45%) recognised health properties in some of the spices, and 28.1% of
them recognised health properties in spices in general, with more older participants (45.7%;
p = 0.0402). Respondents with the highest awareness of the health properties of spices
used them more often to improve their health (42.3%; p < 0.00). Conclusions: Exposure to
cuisines from other cultures and their spices and the willingness to try new flavours among
respondents were low. This might be due to sociodemographic factors, including origin
from small, rural, traditional communities, where attachment to familiar recipes might be
observed. Moreover, awareness of the healing benefits of spice use was low. Therefore,
education about the composition and use of local spices might be helpful in increasing their
intake for the benefit of health.

Keywords: spices; health properties; non-communicable chronic diseases; prevention;
students; Generation Z; Polish cuisine; Poland

1. Introduction

A healthy lifestyle, including a balanced diet, affects overall well-being and prevents
diseases such as diet-related non-communicable chronic diseases. Many recommended
dietary patterns, including the Mediterranean diet, emphasise the importance of particular
food product groups and their appropriate intake amounts, as well as the inclusion of
herbs and spices [1]. They contribute to taste and flavour, as well as bioactive compounds,
including polyphenols, which can be classified into different groups, such as phenolic acids,
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stilbenes, lignans, and flavonoids, with flavonoids being the largest group [2]. Phenolic
compounds, found in herbs and spices, provide important benefits to the human body
through a.o. antioxidant, anti-inflammatory, and anticancer properties [1-3]. It is worth
noting that oxidative stress and inflammation are the major causes of a variety of chronic
diseases; therefore, polyphenols, those found in spices, might have a protective effect
against them [2]. For instance, turmeric contains curcumin, a polyphenol with a wide range
of health benefits, including the aforementioned effects [4]. Spices such as cinnamon, garlic,
ginger, mint, onion, and turmeric have beneficial effects on cardiovascular disorders. Bay
leaves, black cumin, cinnamon, garlic, and turmeric are recommended for diabetes [4,5].
Turmeric, saffron, onion, mustard, garlic, and bay leaves have protective roles against
cancer [5]. The therapeutic effects in obesity might be due to saffron and turmeric [5] as
well as chilli due to the content of capsaicin, which might affect appetite reduction [6].
Regarding antimicrobial properties, spices also extend the shelf life of foods [6].

Global localisation and cultural factors determine the use of herbs and spices. Sea-
sonings are widely used in global cuisines [1,7], including Polish cuisine [7]. Polish native
plants, known since Ancient Slavic times, are a.0. caraway, juniper, nettle, and horseradish.
Various culinary sources indicate the use of many herbs and spices in Poland since the
medieval period, such as black pepper, oregano, thyme, cinnamon, marjoram, garlic, and
parsley. Over the following centuries, Polish cuisine was enriched with more spices, facili-
tated by the border and trade with the Ottoman Empire and the settlement of Armenian
and Greek merchants [7,8]. The deepening interest in the culture of Persia, including its
culinary heritage, with saffron and barberry at the forefront, initiated the translation of
Saadi’s “The Gulistan/The Rose Garden” into Polish by Samuel Otwinowski around 1610,
which became the first translation in Europe. However, in the second half of the 20th
century, political changes influenced the availability of food products and impacted cuisine
in Poland and its impoverishment while it belonged to the Soviet Eastern Bloc [7,9,10].

Globalisation has fostered greater exposure to other cultures and their cuisines, which
might influence eating behaviours, including the use of herbs and spices [7,11]. This applies
in particular to the youngest generation, such as Generation Z (people born between 1995
and 2012 [11]), who grew up in the period of technological development, and with the
Internet, which has shaped their worldview and behaviour [11]. In addition, the impact of
Western culture has influenced values and lifestyle choices. Through globalisation, Genera-
tion Z can access information from all over the world, communicate and travel more easily,
and be exposed to new concepts and various cultures. These results, at least nominally,
are in a more diverse, open-minded, and globally connected generation [11,12]. Therefore,
the younger generation is more likely to try new dietary trends or follow alternative diets,
such as veganism and vegetarianism, because their food choices often result from reflective
concerns about the ethical and sustainable aspects of food production [13].

The present study assessed the awareness of and attitudes towards spices, as well as
their usage, among Polish Generation Z students in a rural settlement. It investigates the
eating behaviours of the young population affected by globalisation and digital progress
among a specific sociodemographic group, for which place of residence, attachment to
tradition, and professed values may influence dietary choices.

2. Materials and Methods

The survey was conducted among 341 students from two faculties (Economic Sciences
and Health Sciences) at John Paul II University in Biala Podlaska, Poland. It is a small town
(approximately 55,000 inhabitants) located in the rural region of southeastern Poland, in
the Lublin Voivodeship. The study protocol was approved by the Bioethics Committee of
John Paul II University (Biata Podlaska, Poland).
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The adapted questionnaire developed by Luczaj et al. [7] was used in this study. It
contains, a.0., questions concerning preparing meals, awareness of spices’ properties, and
the use of seasoning. The inclusion criteria were place of origin (Polish students) and age
(born between 1995 and 2012).

The study was conducted in October, during the winter term 2023/2024, via the
paper-and-pencil mode after obtaining written consent from each surveyed student. Before
completing the survey, the participants were informed of the study’s aim, their voluntary
participation, anonymity, and ability to leave at any time. After excluding respondents who
did not meet the inclusion criteria and incomplete surveys, 278 participants were enrolled
in the study.

The obtained results were analysed using a structural index. Data were expressed as
counts and percentages. The chi-square (x?) test of independence was used to assess the
relationships between the analysed variables. Statistical significance was set at p < 0.05.
Statistical analyses were performed using STATISTICA (version 13.5).

3. Results

The sociodemographic characteristics of the respondents are presented in Table 1.
In total, 278 respondents belonging to Generation Z were included in the study. The
respondents were aged 18-28 years (mean age 20.7 &= 1.7; median 20). For further analysis,
the participants were divided into two age groups: younger (aged 18-22 years) and older
(aged 23-28 years). More than two-thirds (70.5%) of respondents were women. The
participants came mainly from the Lublin Voivodeship (88.5%) and the Bialski District
(75.2%) in southeastern Poland. Almost three-fifths (56.8%) did not travel abroad, and more
than one-third (35.3%) travelled abroad once a year. Most participants reported average
or low income (51.8% and 39.6%, respectively) (Table 1). Almost all respondents followed
an omnivorous diet (84.3%) during the study, including those who were vegetarians in
the past (5.9%) or were willing to limit meat in their diet (5.2%). Only four participants
were pescovegetarians, followed by five vegetarians and one vegan. Regarding diet, for
further analysis, the participants were divided into two groups: “meat-eaters”, including
persons who eat meat and/or fish, and “meat-avoiders”, including vegans, vegetarians,
and individuals who followed a vegetarian diet in the past or were able to limit meat in
their diets. Meat avoiders were more often women than men (19.9% vs. 1.2%; p = 0.001) and
health discipline students than non-medical students (19.9% vs. 9.2%; p = 0.011) (Table 2).

Table 1. Sociodemographic characteristics of the respondents.

Characteristic Frequency (1)  Percentage (%)
Total respondents (N) 278 100
female 196 70.5
Gender
male 82 29.5
18-22 243 87.4
Age
23-28 35 12.6
Economic Sciences 142 51.1
Field of education X
Health Sciences 136 48.9
Lublin Voivodeship 246 88.5
.. Mazovian Voivodeship 21 7.6
Place of origin
Podlaskie Voivodeship 10 3.6
Pomeranian Voivodeship 1 0.4
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Table 1. Cont.
Characteristic Frequency (n) Percentage (%)
high 20 7.2
average 144 51.8
Income
low 110 39.6
no data 4 1.4
Table 2. Dietary patterns of the respondents.
Meat-Eaters Meat-Avoiders
N p-Value * Chi-Squared (x?)
n % n %
Total respondents 278 238 85.6% 40 14.4%
Gender
female 196 157 80.1% 39 19.9%
0.001 14.89
male 82 81 98.8% 1 1.2%
Age
18-22 243 208 85.6% 35 14.4%
0.985 0.0003
23-28 35 30 85.7% 5 14.3%
Fields of education
Economic Sciences 142 129 90.8% 13 9.2%
0.011 6.454
Health Sciences 136 109 80.1% 27 19.9%

* Statistically significant p < 0.05.

3.1. Attitudes Towards Cooking, New Dishes, and the Cuisines of Other Cultures

The results concerning attitudes towards cooking, new dishes, and cuisines of other
cultures are presented in Tables 3 and 4. Over half of the total respondents (54.3%) declared
cooking for themselves every day, and more women than men did so (58.2% vs. 45.1%;
p = 0.046) (Table 3). They occasionally (49.3%) or never (31.3%) watched TV culinary pro-
grams about world cuisines (Table 4). Less than one-fifth (19.1%) of the total participants
were willing to try new dishes, with more respondents who often watched these programs
than those who watched occasionally (37.0% vs. 19.7%; p = 0.0001) (Tables 3 and 4). Never-
theless, more participants (63.0%) rarely tried new dishes, although they often watched
these programs (Table 4). Three-quarters of the respondents occasionally visited ethnic
restaurants. Men declared visiting them more regularly than women (35.4% vs. 19.9%,
p = 0.006). No significant differences were found between visiting ethnic restaurants and
other sociodemographic factors or trying new dishes.

3.2. Awareness of and Attitudes Towards Spices and Their Usage

The respondents pointed out family (28.9% of the total answers), the Internet (27.9%),
and friends (16.7%) as sources of knowledge about the spices. They indicated taste (33.5%),
flavour (22.6%), and curiosity (15.3%) as the main reasons for purchasing seasonings. A
summary of the responses regarding awareness of and attitudes towards spices and their
usage is presented in Table 3.

Most of the respondents (61.2%) declared using many spices (beyond salt and pepper),
more often women than men (67.9% vs. 45.1%; p = 0.0004), and more often participants
aged >23 years than the younger group aged <22 years (82.9% vs. 58.0%; p = 0.0048).
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Regarding diet, slightly more meat avoiders used many spices compared to meat eaters,
but the differences were not statistically significant (67.5% vs. 60.1%; p = 0.373) (Table 3).

Table 3. Respondents’ attitudes towards cooking and spices.

How Often Do You Cook How Often Do You Try
For Yourself? New Dishes?
Every Now : Rarely or ;
Every Day and Then/ Chi- Often y Chi-
I Don’t Cook p -Vflue Squared Never p-V:lue Squared
Q) (S
N n % n % % n %
Total 278 151  543% 127 45.7% 53 191% 225  80.9%
Respondents
Gender
women 196 114 58.2% 82 41.8% 40 204% 156 79.6%
0.0465 3.963 0.378 0.777
men 82 37 451% 45 54.9% 13 15.9% 69 84.1%
Age
18-22 243 129 53.1% 114 46.9% 43 17.7% 200 82.3%
0.278 1.177 0.126 2.345
23-28 35 22 62.9% 13 37.1% 10 28.6% 25 71.4%
Dietary
pattern
meat-eaters 238 134 56.3% 104 43.7% 46 193% 192 80.7%
meat- 0.105 2.629 0.785 0.0741
. 40 17 42.5% 23 57.5% 7 17.5% 33 82.5%
avoiders
Do you use spices beyond Do you t.h;r;k sp(;fie's
salt and pepper? are essential for adding
flavour to dishes?
Chi- It depends Chi-
Yes, a lot A few/never p-Value  Squared Yes on the p-Value  Squared
* (XZ) dish/No * (XZ)
N n % n % n % n %
Total 278 170 61.2% 108 38.8% 228 82.0% 50 18.0%
respondents
Gender
women 196 133 67.9% 63 32.1% 169 86.2% 27 13.8%
0.0004 12.579 0.005 7.985
men 82 37 45.1% 45 54.9% 59 72.0% 23 28.0%
Age
18-22 243 141 58.0% 102 42.0% 199 81.9% 44 18.1%
0.005 7.941 0.8896 0.019
23-28 35 29 82.9% 6 17.1% 29 82.9% 6 17.1%
Dietary
pattern
meat-eaters 238 143 60.1% 95 39.9% 195 81.9% 43 18.1%
meat- 0.373 0.793 0.931 0.007
. 40 27 67.5% 13 32.5% 33 82.5% 7 17.5%
avoiders

* Statistically significant p < 0.05.

The majority of the total respondents stated that spices are necessary to add flavour

to dishes (82.7%), both women and men, whereby female respondents agreed with this
statement more often (86.2% vs. 72.0%; p = 0.0047) (Table 3).

The participants mentioned 55 seasonings used at least once a week (Supplementary

Materials S1), the most common being pepper, including black, cayenne, black with pow-

dered lemons, and herbal pepper mix (20.0% of the total answers). Although the question

concerned spices, many of them pointed out salt in second place (16.8% of the total an-

swers). The other most common seasonings were paprika (14.2%, including chili, sweet,

and smoked), followed by basil (9.6%), oregano, and garlic (including fresh and granulated)
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(7.0% each), marjoram and spice mixes dedicated to various dishes (3.8% each), Provence
herbs (3.2%), and curry (3.1%). The seasonings used less than once a week, but at least
once a year, were paprika (including sweet and chili; 11.3% of the total answers), followed
by curry (9.5%), spice mixes (7.3%), oregano (7.0%), cinnamon and turmeric (6.8% each),
marjoram (5.2%), and basil (5.0%). The respondents listed 56 seasonings used, with the
corresponding frequencies (Supplementary Materials S1).

Table 4. Watching TV culinary programs vs. trying new dishes and using spices.

How Often Do You Watch Culinary TV

Programmes About the Cuisines . Chi-Squared
of Other Cultures? p-Value x?)
Often Occasionally I Don’t Watch
n % n % n %
N =278
54 19.4% 137 49.3% 87 31.3%
How often do you try
new dishes?
Often 20  37.0% 27 19.7% 6 6.9%
0.0001 19.689
Rarely /never 34 63.0% 110 80.3% 81 93.1%
Do you use any spices other
than salt and pepper?
Yes, a lot 46  85.2% 79 57.7% 45 51.7%
0.0002 17.086

A few/never

8 14.8% 58 42.3% 42 48.3%

* Statistically significant p < 0.05.

Respondents who often watched culinary programs used more spices than those who
watched them rarely or never (85.2%, 57.7%, and 51.7%, respectively; p = 0.0002) (Table 4).
No significant differences were found between visiting ethnic restaurants and the frequency
of spice use.

Respondents who had their own garden and grew spices (41.7%) used more spices
than those who did not grow any of them (72.4% vs. 53.1%; p = 0.001) (Table 5). Most
often, they pointed out basil (23.1% of the total answers), mint (14.5%), dill (11.4%), oregano
(8.2%), parsley (10.6%), thyme (5.5%), lovage (3.9%), and garlic and rosemary (3.5% each).

Regarding medicinal properties, almost three-quarters (73.1%) of the participants
recognised the health properties of spices in general or in selected spices. Participants
aged >23 years perceived this effect more often than the younger group (82.8% vs. 71.6%),
and more often for spices in general than participants aged <22 years (45.7% vs. 25.5%;
p = 0.040). In turn, younger students attributed this feature more often to the selected ones
(46.1%; p = 0.040). Regarding fields of study, health discipline students recognised the
health properties of the majority of spices more often than non-medical students (33.1% vs.
23.2%). However, the differences were not statistically significant (p = 0.197) (Table 6).

Approximately one-fifth (21.6%) of the respondents declared using spices to improve
their health, and nearly one-third (32.4%) used them preventively. Younger participants
denied the use of spices for medicinal purposes more often than the older group, but the
differences were not statistically significant (48.1% vs. 31.4%; p = 0.08). No statistically
significant associations were found for other sociodemographic factors. In turn, participants
with higher awareness of the health properties of spices used them more often to improve
their health or preventively (42.3%, both; p < 0.000) (Table 6).
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Table 5. Gardening vs. usage of spices by the respondents.

Do You Grow Spices in Your Garden?

Yes No
Chi-Squared
n Y% n % p-Value * (qz)
N =278 . . X
116 41.7% 162 58.3%
Do you use any spices other
than salt and pepper?
Yes, a lot 84 72.4% 86 53.1%
- 0.001 10.629
A few /sometimes or never 32 27.6% 76 46.9%
Do you use spices in your
diet to improve your health?
Yes 40 34.5% 20 12.3%
Preventively 33 28.4% 57 35.2% <0.00 19.778
No 43 37.1% 85 52.5%
* Statistically significant p < 0.05.
Table 6. Awareness of and attitudes towards the health properties of spices among respondents.
Do You Think That Spices Have Do You Use Spices in Your Diet to
Medicinal Properties? Improve Your Health?
Some of I Don’t p- Chi- . . Chi-
Them Know/No Value Squared Yes Preventively No Valpue . Squared
o, o, 0y * (XZ) o, o, 0, (XZ)
Total N =n %o n % n %o n %o n % n %o
Respondents 278 78 28.1% 125 45.0% 75 27.0% 60 21.58% 90 32.37% 128  46.04%
Gender
women 196 57 291% 89 454% 50 25.5% 43 21.9% 61 31.1% 92 46.9%
0.667 0.808 0.79 0.48
men 82 21 25.6% 36 43.9% 25 30.5% 17 20.7% 29 35.4% 36 43.9%
Age
18-22 243 62 25.5% 112 46.1% 69 28.4% 53 21.8% 73 30.0% 117 48.1%
0.0402 6.4297 0.0762 5.15
23-28 35 16 45.7% 13 371% 6 17.1% 7 20.0% 17 48.6% 11 31.4%
Fields of
education
health sciences 142 33 23.2% 67 47.2% 42 29.6% 27 19.0% 51 35.9% 64 45.1%
; 0.1971 3.248 0.35 2.07
economic 136 45 331% 58  426% 33  243% 33 243% 39 287% 64  47.1%
sciences
Dietary pattern
meat-eaters 238 68 28.6% 105 441% 65 27.3% 54 22.7% 79 332% 105  44.1%
0.178 3.446 0.27 2.61
meat-avoiders 40 10 25.0% 20 50.0% 10 25.0% 6 15.0% 11 27.5% 23 57.5%
Do you use
spices in your
diet to improve
your health?
Yes 60 33 423% 23 184% 4 5.3%
Preventively 90 33 42.3% 44 35.2% 13 17.3%  <0.00 65.087
No 128 12 154% 58 46.4% 58 77.3%

* Statistically significant p < 0.05.

In addition, the respondents who grew their own spices declared the use of spices to
improve their health more often than the rest of the participants (34.5% vs. 12.3%; p < 0.000).
In turn, respondents who did not grow any spices declared use of them more often than
participants who were gardening (35.2% vs. 28.4%; p < 0.000) (Table 5). The respondents
identified 39 spices with health properties. The most frequently mentioned spices were
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ginger (19.0%), turmeric (16.3%), garlic (10.1%), cinnamon (6.6%), mint and cloves (5%
each), marjoram (4.7%), pepper and black cumin (3.5% each), and oregano (3.1%).

4. Discussion

Herbs and spices are sources of bioactive compounds that provide health benefits
beyond their basic nutritional values [6]. Due to their antioxidant, anti-inflammatory,
and anti-carcinogenic properties, they may be an important addition to a balanced diet
and help prevent non-communicable chronic diseases, such as obesity, cardiovascular
diseases, diabetes, and cancers [6,14], which are serious public health problems world-
wide [15]. However, public awareness of diet-related diseases and their risk factors remains
insufficient [16]. In a study by Zarnowski et al. [16] conducted among Polish adults, the
respondents most often recognised overweight/obesity (85.0%) out of eight diet-related dis-
eases as disorders resulting from improper lifestyle, followed by diabetes mellitus (74.0%),
arterial hypertension (68.2%), myocardial infarction (59.1%), and cancer (55.9%). Moreover,
less than two-thirds (62.7%) of the participants correctly indicated too little consumption
of vegetables and fruits, about half of them (53.7%) indicated excessive consumption of
saturated fatty acids and trans isomers, and around two-fifths indicated too little consump-
tion of fish, oils, and dietary fibre intake (43.6% and 38.6%, respectively) as diet-related risk
factors. Participants with higher education and those suffering from chronic diseases were
more aware of these issues [16]. Therefore, providing knowledge of diet-related diseases
and dietary risk factors, as well as protective factors, such as bioactive food compounds,
including herbs and spices [14,16], is necessary to improve the effectiveness of educational
programs on eating behaviours. Prophylaxis of the aforementioned diseases is important,
especially in early adulthood, which is often a period of moving out of a family home and
leads to multiple life transitions, including environmental, social, and lifestyle changes,
which may affect eating habits and persist later in life [17,18]. However, in our study, the
place of origin of many respondents was the surrounding area, and the influence of familiar
habits on their eating behaviour was observed.

Although the respondents declared that they used various spices, the most frequently
mentioned seasonings were pepper, followed by salt. These seasonings were especially
common in Poland during the Socialist period and in the second half of the 20th century
because they were more available than other spices [7]. Therefore, their popularity might
be similar to that of the present day. It is worth noting that spice mixes (e.g., for fish, meat,
poultry, and potatoes), in which salt is often the main ingredient [19], were also popular
among respondents. Although pepper spices have high antioxidant activity due to their
piperine content, which may positively affect human health and longevity [20,21], high
dietary sodium intake is a risk factor for the development of hypertension, cardiovascular
diseases, gastric cancer, and nephrolithiasis, and leads to reduced bone mineral density
and osteoporosis. Therefore, salt intake should be limited in the diet [22].

In turn, in the study by Gajewska et al. [23] conducted among Polish adults, the most
frequently consumed herbs were basil, garlic, ginger, dill, marjoram, and parsley [23]. In
a study by Luczaj et al. [7] conducted among Polish respondents aged 18-85, who were
more literate and interested in food and plants, the 10 most common seasonings were
capsicum, black pepper, turmeric, oregano, cinnamon, marjoram, ginger, basil, thyme,
and bay leaf. At the end of the 20th century, caraway was often added to white bread in
Poland. Caraway is still a basic additive, next to salt, in the production of sauerkraut and
mature pork sausages [24]. However, the consumption of bread and sauerkraut, which was
previously a constant presence in traditional dinner dishes, has decreased significantly. The
surveyed students did not have the habit on their own of using the spice of Slavic origin,
which is caraway. In contrast to Romance-speaking populations, an interesting feature of
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Iranian, Turkish, Slavic, and Baltic Sea Region cuisine is the use of dill [25], which, however,
did not find much response in the results of our study, apart from being listed as a plant
grown in one’s own garden. Similar to the study by Luczaj et al. [7], the use of saffron,
nutmeg, and pimento in the kitchen is exceptional.

Although our respondents belonged to Generation Z, which has better access to infor-
mation, travels more easily, and is more exposed to new concepts and various cultures, in
our study, family, followed by the Internet and friends, were the main sources of knowledge
about spices. Moreover, they were unwilling to try new dishes; three-quarters of them
frequented ethnic restaurants occasionally, and almost three-fifths of them did not travel
abroad. These findings may explain the low popularity of seasonings of world cuisines
among our participants, because consumers’ readiness for new food experiences resulting
from interest in global and ethnic food contributes to enhanced curiosity about flavour
mixes and exotic spices [6]. Similarly, in the Kiciak et al. [26] study conducted among
Polish female respondents, the most preferred world cuisine was Polish cuisine (77% of
the respondents aged between 20 and 59 years old and 79% among older respondents),
followed by Italian cuisine, which was more common among younger participants aged
20-30 and 31-59 (79% and 72%, respectively), compared to 28% of the participants aged
60-79 [26]. In Poland, students from rural areas, especially those located on the outskirts of
the country, as is the case with the majority of the participants in our study, are more prone
to developing depression and undertake fewer tourist activities, both domestic and foreign,
and the closed environment of their origin prevents them from opening up to learning
about other cultures through couch surfing [27-29].

More than half of the respondents declared that they cooked for themselves every
day. This is important because culinary practices determine dietary quality and overall
health outcomes. Proper home-cooked meal preparation skills, including spice usage,
may be associated with better dietary quality. For instance, young Spanish adults with
healthy culinary habits, such as home cooking, and healthy culinary knowledge, including
confidence in culinary skills, demonstrated healthier eating behaviours [30]. In addition,
educational interventions, including the development of practical food knowledge and
an increase in culinary skills through a combined lecture and hands-on cooking class
format, might improve cooking self-efficacy and behaviours related to cooking and healthy
eating [31]. In contrast, Isbill et al. [32] found that participants who ate out of the home more
frequently were less likely to use spices daily. Fritts et al. [33] showed that rural students
from Pennsylvania State University consume plain over seasoned vegetables because of
their aversion to novel herbs and spices. However, repeated exposure to seasonings in
school lunch programs devoted to youths with family incomes at 130% or below the
poverty level (free lunch) or with incomes between 130-185% above the poverty level
(reduced-price lunch) has the potential to boost the acceptance of offerings with herbs and
spices. Both economic and cultural support may be necessary to change eating habits, as
research by Gutschall et al. [34] has shown among the conservative rural American Rust
Belt population.

In general, taste and flavour were the main attributes of seasonings for participants.
The most recognisable benefits of herbs and spices might contribute to the greater con-
sumption of herbs and spices. In addition, enhancing the multisensory flavour experience
may lead to a reduction in sodium intake [6].

Our respondents did not systematically use spices that they considered to have healing
effects (except garlic and marjoram). Similarly, in a study conducted among Australian
adults, sensory preferences were important motivators for using herbs and spices [35].
Regarding healing properties, in our research, older groups of respondents paid attention
to these issues. In addition, respondents who grew their own spices more often declared
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that they used them to improve their health. It is worth noting that the health effects of
compounds included in herbs and spices may be imperceptible over relatively short periods,
including months or a few years, whereas their consumption throughout life as part of
the daily healthy diet might have a significantly beneficial effect on the human body [6];
therefore, educational curricula should also increase awareness of this issue, especially
among younger participants. In addition, demonstration herb gardens on university
campuses are a valuable initiative [36].

It is worth noting that pro-healthy plant-based diets, including the Mediterranean diet,
widely recommend the use of herbs and spices [1,37]. Mediterranean ingredients such as
extra virgin olive oil, fresh garlic, and potted basil appear to be the most prominent taste
markers in salads and dinner patterns of the Western middle class [38]. In our study group,
basil was more often indicated as the preferred spice than garlic was. It is not surprising
that the most commonly cultivated spice plant in one’s own garden was basil.

Most of the respondents followed an omnivorous diet. Only six participants followed a
vegan or vegetarian diet. This may be due to socio-demographic conditions. Borowiec and
Aranowska [39] defined three nutritional styles of Poles: “careless”, “healthy”, and “tradi-
tional”, and their socio-demographic determinants. Men, younger people, and those living
in larger households followed a “careless” style. In turn, the “healthy” style was character-
istic of women, those with tertiary and secondary education, students, and entrepreneurs.
Younger participants living in smaller households, with secondary and vocational ed-
ucation, as well as residents of cities with a population between 50 and 200 thousand,
represented the “traditional” style [39]. In addition, residents of large cities in Poland
and emigrants in London, United Kingdom, avoid meat more often (6.7% and 16.1%,
respectively) [40]. Our respondents constituted a homogeneous conservative community
living in a small town, where sociocultural aspects learned from the family home may
have a greater impact on their diet. In addition, most of them declared an average or low
income, whereas the cost of vegetarian and vegan diets is often perceived as a barrier
to implementing these recommendations [41]. In contrast, in a study conducted among
Generation Z from Greece, India, and the United Kingdom, most of the respondents were
willing to adopt a plant-based diet [42], which might be connected to the greater use of
seasoning [23,37]. Gajewska et al. [23] observed a greater intake of seasonings among
vegans and vegetarians than omnivores [23]. In turn, Wilson et al. [35] linked the regular
usage of herbs and spices to higher adherence to the Mediterranean diet [35].

The limitation of the present study is the population surveyed. The study was con-
ducted at a single university in southeast Poland, in a small town, where beliefs and
traditions might also affect eating behaviours. Therefore, attributing such results to all
Polish students or young Polish adults should be done cautiously.

5. Conclusions

Spices, because of their bioactive compounds, may constitute a valuable part of a
balanced diet with beneficial health effects. Though they are most often used for their
taste and flavour, it is worth taking advantage of their simultaneous health-promoting
properties. Education about the composition and use of seasoning, as well as cooking
skill improvement programs, connecting a combined lecture and hands-on cooking class
format [31], is important, especially for younger generations, who are moving away from
their family homes and starting to prepare their own meals. Currently, exposure to world
cuisine is notable. Nevertheless, in small, traditional communities, attachment to familiar
recipes may be observed. Therefore, promoting traditional cuisines and their characteristic
seasonings, such as traditional Polish cuisine, before the transformation accompanying
the entry of Poland into the orbit of the Soviet Union, a centrally managed economy with
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permanent shortages of non-essential products and a lack of foreign currency for food
imports, which includes various herbs and spices, might help increase their intake [7,8].
Culinary educational programs aimed at increasing knowledge of the properties and usage
of herbs and spices should also enhance interest in world cuisines, in addition to native
cuisine, because it might lead to the inclusion of other, previously unknown spices [6]. In
turn, a properly planned strategy for selecting ingredients for preparing meals in university
canteens can help change culinary preferences [33]. In addition, shifting to plant-based
diets may result in greater use of spices [23,35].

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/nu18132139/s1, Supplementary Materials S1. Frequencies of
consumption of specific seasonings.

Author Contributions: Conceptualisation, A.P. and K.K.H.; methodology, A.P. and K.K.H.; formal
analysis, A.P,; writing—original draft preparation, A.P.; writing—review and editing, A.P. and K.K.H.;
supervision, K.K.H. All authors have read and agreed to the published version of the manuscript.

Funding: This research did not receive any external funding.

Institutional Review Board Statement: This study was approved by The Bioethics Committee of
John Paul II University in Biala Podlaska (resolution No. 4/2023 from 25 April 2023).

Informed Consent Statement: Informed consent was obtained from all the participants involved in
the study.

Data Availability Statement: The original contributions presented in this study are included in the
article/Supplementary Materials. Further inquiries can be directed to the corresponding author(s).

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

References

1.  Hu, EB. Diet strategies for promoting healthy aging and longevity: An epidemiological perspective. J. Intern. Med. 2024, 295,
508-531. [CrossRef]

2. Singh, N.; Yadav, S.S. A review on health benefits of phenolics derived from dietary spices. Curr. Res. Food Sci. 2022, 5, 1508-1523.
[CrossRef] [PubMed]

3. Isbill, J.; Kandiah, J.; Kruzliakovd, N. Opportunities for Health Promotion: Highlighting Herbs and Spices to Improve Immune
Support and Well-being. Integr. Med. 2020, 19, 30-42.

4. Rakhi, N.K.; Tuwani, R.; Mukherjee, J.; Bagler, G. Data-driven analysis of biomedical literature suggests broad-spectrum benefits
of culinary herbs and spices. PLoS ONE 2018, 13, e0198030. [CrossRef] [PubMed]

5. Yashin, A.; Yashin, Y.; Xia, X.; Nemzer, B. Antioxidant Activity of Spices and Their Impact on Human Health: A Review.
Antioxidants 2017, 6, 70. [CrossRef] [PubMed]

6.  Spence, C. Unveiling the Health-Promoting Power of Bioactive Compounds in Herbs and Spices. Curr. Food Sci. Technol. Rep.
2025, 3, 2. [CrossRef]

7. Luczaj, L.; Dumanowski, J.; Marszatek, C.; Parasecoli, F. Turmeric and Cumin Instead of Stock Cubes: An Internet Survey of
Spices and Culinary Herbs Used in Poland Compared with Historical Cookbooks and Herbals. Plants 2023, 12, 591. [CrossRef]
[PubMed]

8.  Sikorska, M. “Auf polnische Art” recipes from the 16th and 17th century. Contribution to studies on the reception of old Polish
cuisine in German cuisine literature. Grudzigdz Yearb. 2013, 21, 87-101.

9.  Newerli-Guz, J. The Analysis of the Spices Market in Poland. Mark. I Zarzadzanie 2017, 2, 167-175. [CrossRef]

10. Starczuk, J. Modernization of dietary patterns in the Polish People’s Republic in the light of common knowledge and everyday
practices. In Cultural Changes in Contemporary Poland: Frameworks, Characteristics, Episodes; Kurczewska, ]., Karkowska, M., Eds.;
Wydawnictwo IFiS PAN: Warszawa, Poland, 2016.

11. Sinhal, A.; Bohra, R; Darak, S.; Agarwal, V.; Choudhary, V. Why Gen-Z are forgetting their cultures and traditions. IRJMETS 2023,
5,2226-2235. [CrossRef]

12.  Jayatissa, K.A.D.U. Generation Z—A New Lifeline: A Systematic Literature Review. Sri Lanka J. Soc. Sci. Humanit. 2023, 3,

179-186. [CrossRef]

https://doi.org/10.3390/nu18132139


https://www.mdpi.com/article/10.3390/nu18132139/s1
https://www.mdpi.com/article/10.3390/nu18132139/s1
https://doi.org/10.1111/joim.13728
https://doi.org/10.1016/j.crfs.2022.09.009
https://www.ncbi.nlm.nih.gov/pubmed/36132490
https://doi.org/10.1371/journal.pone.0198030
https://www.ncbi.nlm.nih.gov/pubmed/29813110
https://doi.org/10.3390/antiox6030070
https://www.ncbi.nlm.nih.gov/pubmed/28914764
https://doi.org/10.1007/s43555-024-00046-4
https://doi.org/10.3390/plants12030591
https://www.ncbi.nlm.nih.gov/pubmed/36771675
https://doi.org/10.18276/miz.2017.48-15
https://doi.org/10.56726/IRJMETS36021
https://doi.org/10.4038/sljssh.v3i2.110
https://doi.org/10.3390/nu18132139

Nutrients 2026, 18, 2139 12 of 13

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Walczak, A.; Hanslik, A.; Mendak, M.; Biatek, A.; Hovagimyan, A.; Olszaniecka, M.; Olszaniecki, T.; Kurasz, J. Differences in
Health Approaches between Generation Z and Generation X. Qual. Sport 2025, 40, 58267. [CrossRef]

Yu, X; Pu, H.; Voss, M. Overview of anti-inflammatory diets and their promising effects on non-communicable diseases. Br. ].
Nutr. 2024, 132, 898-918. [CrossRef] [PubMed]

GBD 2023 Disease and Injury and Risk Factor Collaborators. Burden of 375 diseases and injuries, risk-attributable burden of
88 risk factors, and healthy life expectancy in 204 countries and territories, including 660 subnational locations, 1990-2023:
A systematic analysis for the Global Burden of Disease Study 2023. Lancet 2025, 406, 1873-1922. [CrossRef] [PubMed]
Zarnowski, A.; Jankowski, M.; Gujski, M. Public Awareness of Diet-Related Diseases and Dietary Risk Factors: A 2022 Nationwide
Cross-Sectional Survey among Adults in Poland. Nutrients 2022, 14, 3285. [CrossRef] [PubMed]

Tao, Y.; Wall, M.; Larson, N.; Neumark-Sztainer, D.; Winpenny, E.M. Changes in diet quality across life transitions from
adolescence to early adulthood: A latent growth analysis. Am. J. Clin. Nutr. 2024, 120, 1215-1224. [CrossRef] [PubMed]
Winpenny, E.M.; van Sluijs, EM.E,; White, M.; Klepp, K.-I.; Wold, B.; Lien, N. Changes in diet through adolescence and early
adulthood: Longitudinal trajectories and association with key life transitions. Int. J. Behav. Nutr. Phys. Act. 2018, 15, 86. [CrossRef]
[PubMed]

Smiechowska, M.; Drozd, M. Salt content in spices mixtures of selected producers on the Polish market. Eng. Sci. Technol. 2021,
37,172-181. [CrossRef]

Diaz-Guerrero, P,; Panzani, S.; Sanmartin, C.; Muntoni, C.; Taglieri, I.; Venturi, F. “Pepper”: Different Spices, One Name-Analysis
of Sensory and Biological Aspects. Molecules 2025, 30, 1891. [CrossRef] [PubMed]

Yang, L.; Sun, J.; Zhao, M.; Xi, B. Chili pepper intake and all-cause and disease-specific mortality. Int. |. Vitam. Nutr. Res. 2023, 93,
378-384. [CrossRef] [PubMed]

Strazzullo, P; Abate, V. Sodium. Adv. Nutr. 2025, 16, 100409. [CrossRef] [PubMed]

Gajewska, D.; Keszycka, P.K.; Sandzewicz, M.; Koztowski, P.; Myszkowska-Ryciak, J. Intake of Dietary Salicylates from Herbs
and Spices among Adult Polish Omnivores and Vegans. Nutrients 2020, 12, 2727. [CrossRef] [PubMed]

Szafraniska, J.O.; Stasiak, D.M.; Sotowiej, B.G. Promotion of cultural heritage—Regional and traditional Polish meat products.
Theory Pract. Meat Process. 2021, 6, 368-374.

Singletary, K. Dill: Potential Health Benefits. Nutr. Today 2023, 58, 128-136. [CrossRef]

Kiciak, A.; Staskiewicz-Bartecka, W.; Kuczka, N.; Bielaszka, A.; Tudrej, M.; Kowalski, O.; Kardas, M. Exploring Culinary Tourism
and Female Consumer Preferences for Selected National Cuisines in Poland: A Sensory and Preference Analysis of Food Products
from Four Countries. Foods 2024, 14, 73. [CrossRef] [PubMed]

Kowalczyk-Aniot, J. Tourism trends among Generation Y in Poland. Tourism 2012, 22, 15-20.

Lubowiecki-Vikuk, A.P.; Podgoérski, Z. Tourist behaviour of junior high school students of the selected voivodenships in Poland:
The socio-demographic context. Quaest. Geogr. 2016, 35, 37-46.

Mojs, E.; Warchot-Biedermann, K.; Glowacka, M.D.; Strzelecki, W.; Ziemska, B.; Marcinkowski, ].T. Are students prone to
depression and suicidal thoughts? Assessment of the risk of depression in university students from rural and urban areas. Ann.
Agric. Environ. Med. 2012, 19, 770-774. [PubMed]

Sandri, E.; Capoferri, M.; Piredda, M.; Micheluzzi, V. Culinary Habits and Health: Analyzing the Impact of Cooking Practices and
Knowledge Among Spanish Young Adults. Nutrients 2025, 17, 1635. [CrossRef] [PubMed]

French, C.D.; Gomez-Lara, A.; Hee, A.; Shankar, A.; Song, N.; Campos, M.; McCoin, M.; Matias, S.L. Impact of a Food Skills
Course with a Teaching Kitchen on Dietary and Cooking Self-Efficacy and Behaviors among College Students. Nutrients 2024, 16,
585. [CrossRef] [PubMed]

Isbill, J.; Kandiah, J.; Khubchandani, J. Use of ethnic spices by adults in the United States: An exploratory study. Health Promot.
Perspect. 2018, 8, 33—40. [CrossRef] [PubMed]

Fritts, ].R; Fort, C.; Corr, A.Q,; Liang, Q.; Alla, L.; Cravener, T.; Hayes, ].E.; Rolls, B.J.; D’Adamo, C.; Keller, K.L. Herbs and spices
increase liking and preference for vegetables among rural high school students. Food Qual. Prefer. 2018, 68, 125-134. [CrossRef]
Gutschall, M.; Thompson, K.; Lawrence, E. Addressing Health Disparities in Rural Nutrition Practice: A Qualitative Model from
Rural Appalachia. J. Hunger Environ. Nutr. 2018, 13, 84-99.

Wilson, N.A.; Mantzioris, E.; Villani, A. Sensory preferences are important motivators for using herbs and spices: A cross-sectional
analysis of Australian adults. J. Hum. Nutr. Diet. 2025, 38, €13406. [CrossRef] [PubMed]

Patel, A.; Hill, W.; Wesseling, K.; Mees, K.; Carruthers, R.; Standen, C. The role of an on-campus herb garden in facilitating
teaching and learning for students enroled in a naturopathic and herbal medicine. Adv. Integr. Med. 2022, 9, 191-196. [CrossRef]
Craig, W.J.; Mangels, A.R.; Fresén, U.; Marsh, K.; Miles, EL.; Saunders, A.V,; Haddad, E.H.; Heskey, C.E.; Johnston, P.; Larson-
Meyer, E.; et al. The Safe and Effective Use of Plant-Based Diets with Guidelines for Health Professionals. Nutrients 2021, 13, 4144.
[CrossRef] [PubMed]

Bugge, A.B.; Almas, R. Domestic dinner Representations and practices of a proper meal among young suburban mothers. J.
Consum. Cult. 2006, 6, 203-228. [CrossRef]

https://doi.org/10.3390/nu18132139


https://doi.org/10.12775/qs.2025.40.58267
https://doi.org/10.1017/S0007114524001405
https://www.ncbi.nlm.nih.gov/pubmed/39411832
https://doi.org/10.1016/S0140-6736(25)01637-X
https://www.ncbi.nlm.nih.gov/pubmed/41092926
https://doi.org/10.3390/nu14163285
https://www.ncbi.nlm.nih.gov/pubmed/36014795
https://doi.org/10.1016/j.ajcnut.2024.08.017
https://www.ncbi.nlm.nih.gov/pubmed/39510726
https://doi.org/10.1186/s12966-018-0719-8
https://www.ncbi.nlm.nih.gov/pubmed/30200990
https://doi.org/10.15611/nit.2021.37.10
https://doi.org/10.3390/molecules30091891
https://www.ncbi.nlm.nih.gov/pubmed/40363698
https://doi.org/10.1024/0300-9831/a000746
https://www.ncbi.nlm.nih.gov/pubmed/35038885
https://doi.org/10.1016/j.advnut.2025.100409
https://www.ncbi.nlm.nih.gov/pubmed/40086509
https://doi.org/10.3390/nu12092727
https://www.ncbi.nlm.nih.gov/pubmed/32900002
https://doi.org/10.1097/nt.0000000000000604
https://doi.org/10.3390/foods14010073
https://www.ncbi.nlm.nih.gov/pubmed/39796363
https://www.ncbi.nlm.nih.gov/pubmed/23311805
https://doi.org/10.3390/nu17101635
https://www.ncbi.nlm.nih.gov/pubmed/40431375
https://doi.org/10.3390/nu16050585
https://www.ncbi.nlm.nih.gov/pubmed/38474714
https://doi.org/10.15171/hpp.2018.04
https://www.ncbi.nlm.nih.gov/pubmed/29423360
https://doi.org/10.1016/j.foodqual.2018.02.013
https://doi.org/10.1111/jhn.13406
https://www.ncbi.nlm.nih.gov/pubmed/39623726
https://doi.org/10.1016/j.aimed.2022.06.003
https://doi.org/10.3390/nu13114144
https://www.ncbi.nlm.nih.gov/pubmed/34836399
https://doi.org/10.1177/1469540506064744
https://doi.org/10.3390/nu18132139

Nutrients 2026, 18, 2139 13 of 13

39. Borowiec, A.; Aranowska, A. Nutritional styles of Poles and their socio-demographic determinants. Pomeranian J. Life Sci. 2018,
64,93-98. [CrossRef]

40. Malczyk, E.; Malczyk, A.; Krawczyk, A. Eating behaviours of a group of Polish people living in Poland and the United Kingdom.
Bromatol. Chem. Toksykol. 2021, 54, 75-92. [CrossRef]

41. Goldman, D.; Nagra, M. Cost and affordability of plant-based diets: Global evidence from 2000 to 2025. Acad. Nutr. Diet. 2026, 3.
[CrossRef]

42. Raptou, E,; Tsiami, A.; Negro, G.; Ghuriani, V.; Baweja, P.; Smaoui, S.; Varzakas, T. Gen Z’s Willingness to Adopt Plant-Based
Diets: Empirical Evidence from Greece, India, and the UK. Foods 2024, 13, 2076. [CrossRef] [PubMed]

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

https://doi.org/10.3390/nu18132139


https://doi.org/10.21164/pomjlifesci.413
https://doi.org/10.32383/bct/154660
https://doi.org/10.20935/AcadNutr8137
https://doi.org/10.3390/foods13132076
https://www.ncbi.nlm.nih.gov/pubmed/38998582
https://doi.org/10.3390/nu18132139

	Introduction 
	Materials and Methods 
	Results 
	Attitudes Towards Cooking, New Dishes, and the Cuisines of Other Cultures 
	Awareness of and Attitudes Towards Spices and Their Usage 

	Discussion 
	Conclusions 
	References

