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Abstract: 
Objective: Postbiotics, defined as non-viable microbial cells or their components that provide health benefits, 
are emerging as an important topic in functional food research. However, awareness and consumption among 
young adults remain limited.  This study aimed to evaluate the awareness and knowledge levels of postbiotics 
among university students.  
Methods: The study population included 346 students who completed a questionnaire consisting of 17 
demographic and lifestyle questions and a 20-item postbiotic knowledge scale adapted from a validated tool. 
Descriptive statistics were used to analyze the data.  
Results: It was revealed that 86.1% (n=298) of the students included in this study had never heard of postbiotics 
and 96.2% (n=333) had never used postbiotic supplements. Overall, 48.8% (n=169) of participants had a poor, 
39.0% (n=135) a moderate, and 11.8% (n=41) a good knowledge level. Female students demonstrated 
significantly higher knowledge scores than males (P<0.05).  
Conclusion: The findings indicate that university students have limited awareness and consumption of 
postbiotics. Contributing factors may include insufficient promotion, inadequate understanding of health 
benefits, and limited market availability of postbiotic products. To improve awareness, it is recommended that 
educational activities be organized in universities to enhance students’ understanding of postbiotics and 
encourage their inclusion in health-promoting dietary habits. 
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 F unctional foods can be defined as products 

specifically designed to meet any requirements 
in terms of functionality, nutrition, suitability, 

and medicinal properties [1]. The importance of 
biotics in the development of functional foods is 
widely recognized. Probiotics in supplement form are 
the most prominent component among functional 
foods in terms of their health effects. It has long been 

known that non-viable microorganisms, their cellular 
components, and metabolites can also influence health 
[2]. A variety of different terms, such as non-viable 
probiotics, heat-killed probiotics, cell lysates, 
paraprobiotics, and postbiotics, have begun to be 
addressed in various studies [3]. The term postbiotic 
originates from the Greek words “post,” meaning 
after, and “bios,” meaning life. It belongs to the 
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broader “biotic” family encompassing probiotics, 
prebiotics, synbiotics, and postbiotics all of which are 
associated with microorganisms or their substrates. 
Accordingly, postbiotics are defined as products that 
remain once microorganisms are no longer viable, 
meaning they are dead, inactive, or non-living [2]. 
These substances generally consist of a heterogeneous 
mixture of microbial cell components and metabolites, 
including teichoic acids, exopolysaccharides, 
peptidoglycans, bacteriocins, among others.  
      The effectiveness of postbiotics is primarily driven 
by three mechanisms: providing protection against 
pathogens, strengthening the epithelial barrier, and 
regulating both inflammatory and immune processes 
[4]. At present, their use extends beyond the field of 
fermented foods, as they are also being explored as a 
potential therapeutic option for various health issues, 
especially gastrointestinal problems like bloating and 
diarrhea. Consequently, postbiotics are expected to 
play a pivotal role in complementing probiotics and 
advancing the broader health industry [5]. Although 
the mechanisms related to the health-improving effects 
of postbiotics are not fully understood, they are 
believed to positively influence microbiota 
homeostasis and/or signaling pathways in the host. It 
has been reported that postbiotics can provide 
potential effects such as anti-inflammatory, 
antimicrobial, anti-obesity, immunomodulatory, anti-
cancer, antihypertensive, antioxidant, and 
hypocholesterolemic effects [6, 7].  
      Recent studies have highlighted the potential 
health benefits of postbiotics across various 
physiological systems. Postbiotics have been 
associated with improved gut barrier integrity, 
modulation of immune responses, and regulation of 
inflammatory pathways [8]. In addition, evidence 
suggests that postbiotics may exert beneficial effects 
in conditions such as irritable bowel syndrome, 
metabolic disorders, obesity, and infections by 
enhancing host–microbiota interactions [9]. Compared 
to live probiotics, postbiotics offer advantages 
including improved safety, longer shelf life, and 
stability, making them promising candidates for 
functional food and therapeutic applications [10].  
      A review of the literature shows that awareness of 
the postbiotic concept is increasing, and there has been 
a rise in scientific studies conducted in recent years 

[11, 12]. However, there is a lack of sufficient studies 
indicating the consumption status of postbiotics and 
the knowledge levels within the community. This 
study aims to evaluate the postbiotic knowledge level 
and consumption status of postbiotics among 
university students.  
 
 
METHODS 
 
The research is a cross-sectional study designed to 
determine university students' postbiotic knowledge 
levels and consumption.  
 
Population and Sample of the Study  
      The study population consisted of undergraduate 
students enrolled in the Faculties of Health Sciences, 
Tourism, and Sports Sciences at Aksaray University 
and Gazi University during the 2023-2024 academic 
year. A convenience sampling method was used due 
to voluntary participation and accessibility constraints. 
Students who met the inclusion criteria and agreed to 
participate were included in the study. Inclusion 
criteria were being aged 18 years or older and being 
enrolled in one of the specified faculties during the 
data collection period. Exclusion criteria included 
incomplete questionnaires and refusal to participate. 
The minimum required sample size was determined 
by reviewing similar cross-sectional studies conducted 
among university students investigating nutrition-
related knowledge and behaviors. [13, 14]. Based on 
these studies, a sample size exceeding 300 participants 
was considered sufficient to ensure adequate 
representation and statistical power. A total of 346 
students participated in the study. Participants were 
recruited proportionally from the Faculties of Health 
Sciences, Tourism, and Sports Sciences to reflect 
faculty-based distribution at both universities.  
 
Data Collection Tools  
      A questionnaire consisting of 17 questions about 
gender, height, age, chronic diseases, family income, 
and the frequency of probiotic food consumption, 
along with a 20-item scale assessing postbiotic 
knowledge, was administered to university students. 
The postbiotic knowledge level was modeled from a 
validated scale by Batmaz [15]. The Cronbach's alpha 
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reliability coefficient of the modeled scale was found 
to be 0.72. The items in the modeled scale were 
developed by the team members to gather information 
about postbiotic knowledge and preferences, and they 
were tested for validity among several microbiologists 
and participants before the start of the study. The 
questionnaire was administered by evaluating team 
members to ensure that it was presented and 
interpreted in a similar manner. The questions in this 
section were evaluated using a 5-point Likert scale, 
with response options ranging from "strongly 
disagree," "disagree," "neutral," "agree," to "strongly 
agree." The maximum score that can be obtained 
under the knowledge level category is 80. The scores 
obtained from the scale were categorized as poor, 
moderate, good, and very good. A score of 65 or 
higher from the section was considered very good. The 
frequency of consumption of foods that could increase 
postbiotic production among students was measured 
using a modified food frequency questionnaire. When 
determining the frequency of consumption of foods 
that could increase postbiotic production, certain 
references were taken into account. Since postbiotics 
can be obtained from probiotics or their inactivation, 
and because postbiotics are produced 
biotechnologically through fermentation, yogurt, kefir, 
cabbage, and pickled vegetables have been identified 
as relevant foods.  
 
Ethical Aspect of the Research  
      The research was conducted in accordance with 
ethical guidelines, and all procedures were carried out 
in compliance with the principles of the Helsinki 
Declaration. Ethical approval for the study was 
obtained from the Aksaray University Human Research 
Ethics Committee (number: 2024/01-41). Before 
starting the research, students were given the necessary 
explanations about the study and its procedures. 
Afterward, verbal consent was obtained from the 
students, and the questionnaire was administered. 
 
Statistical Analysis  
      The statistical analysis of the data obtained in the 
study was conducted using SPSS 26 (IBM SPSS, IBM 
Corporation, USA) software. Descriptive statistics, 
including frequencies and percentages, were used to 
present the demographic data and the postbiotic 

knowledge levels of university students. Some 
percentage rates presented in the tables were calculated 
based on the total number of participants who 
responded to that question. In other sections of the 
study, Chi- squared test, t-tests and one-way analysis 
of variance (ANOVA) were conducted based on the 
characteristics of the variables. In the one-way analysis 
of variance (ANOVA), Tukey analysis was used for 
significance testing. In the tables, the arithmetic mean 
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(x), standard deviation (sd), and P-value are provided. 
A P-value less than 0.05 was considered statistically 
significant for testing differences. 
 
 
RESULTS 
Sociodemographic Characteristics of Students  
      The mean age of the 346 participants was 21.55 
years (range: 17-42). The gender distribution was 
equal, with 173 (50.0%, n=173) females and 173 
(50.0%, n=173) males. Regarding academic 
disciplines, 12.1% (n=42) were enrolled in Health 
Sciences, 72.8% (n=252) in Sports Sciences, and 
15.0% (n=52) in Tourism-related programs. Table 1 
summarizes the demographic characteristics.  
 
Students Postbiotic Consumption Status and 
Behaviors  
      When asked whether they had heard of the term 
“postbiotics,” only 13.9% (n=48) of students 
responded affirmatively, while 86.1% indicated they 
had never heard of it. A total of 3.8% (n=13) of 
participants reported having used postbiotic 
supplements (4.0% n=7 of females vs. 3.5%, n=6 of 
males). Among those who had used postbiotics, the 

primary motivations included health-related concerns 
(30.8%, n=4), recommendations from others (46.2%, 
n=6), and advertisements (23.0%, n=3). The frequency 
of postbiotic supplement use was significantly lower 
among female students compared to males (P<0.001). 
Table 2 presents a detailed breakdown of students' 
awareness and consumption behaviors.  
 
Consumption Frequency of Postbiotic-Enhancing 
Foods  
      Among foods associated with postbiotic 
production, yogurt was the most frequently consumed. 
Specifically, 24.6% (n=85) of students reported daily 
consumption, and 42.8% (n=148) consumed it twice 
weekly. Kefir had the lowest consumption rate, with 
43.1% (n=149) of students reporting no intake at all. 
Sauerkraut was most often consumed biweekly 28.6%, 
(n=99), while 26.6% (n=92) of students reported never 
consuming pickled vegetables. Overall, pickled 
vegetables and sauerkraut were consumed more 
frequently than kefir. No statistically significant 
differences in food consumption patterns were 
observed between genders (Table 3).  
 
Postbiotic Knowledge Levels of Students  
      Postbiotic knowledge was predominantly low 
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among participants. According to categorized scale 
scores, 48.8% (n=169) had poor knowledge, 39.0% 
(n=135) moderate knowledge, 11.8% good 
knowledge, and only 0.4% (n=1) very good 
knowledge. Gender-based comparison revealed that 
52.0% (n=90) of female students and 45.7% (n=79) of 
male students fell into the “poor” knowledge category 
(Table 4). The mean postbiotic knowledge score for 
female students was 45.99±7.54, while the mean score 

for male students was 45.91±7.88. Although the scores 
were close, the difference was statistically significant 
(P<0.001), suggesting higher awareness among female 
participants. Knowledge levels across academic 
departments showed no statistically significant 
differences suggesting higher awareness among 
female participants (Table 5). Knowledge levels across 
academic departments showed no statistically 
significant differences (P=0.291) (Table 6). 
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DISCUSSION 
 
This study investigated postbiotic awareness, 
consumption behaviors, and knowledge levels among 
university students from diverse academic disciplines. 
Despite the growing scientific interest in postbiotics 
and their potential health benefits, our findings 
indicate a substantial gap in student knowledge and 
usage. The International Scientific Association for 
Probiotics and Prebiotics (ISAPP) defined postbiotics 
in 2021 as "a preparation of inanimate microorganisms 
and/or their components that confers a health benefit 
to the host." This definition proposed by ISAPP is 
comprehensive enough to allow for the development 
of postbiotics from various microorganisms and their 
application to different body sites. Beneficial effects 
can be evaluated or validated in humans, animals, and 
other target organs [2].  
      A study conducted among university students has 
shown that the average score regarding students' 
knowledge and perception of probiotics is good [16]. 
In a study that included healthcare personnel, it was 
found that 88% of the participants were familiar with 
the term "probiotic," while 22% were familiar with the 
term "prebiotic" [17]. In another study conducted with 
students, 56% of the participants were aware of the 
definition of probiotics; however, no student was able 
to answer questions related to the types of bacteria 

known as probiotics correctly [18]. In a study 
involving medical students, 57.3% of the students 
reported that they had never heard the definition of 
probiotics before [19]. Based on these results, it can 
be stated that students are familiar with definitions 
they may have heard in class or through casual 
conversations, but there is a need to increase their level 
of knowledge on this topic. In this study, it was found 
that 86.1% of the students had never heard of the 
concept of postbiotics (Table 2). It can be said that 
students' awareness of postbiotics may be low due to 
the fact that postbiotics is a relatively new concept and 
postbiotic supplements are not yet widely available on 
the market [20, 21]. However, this study concluded 
that only 3.8% of all students use postbiotics (Table 
2). Based on this, it is anticipated that the usage rate 
will increase as awareness of the concept grows. When 
evaluated alongside the existing probiotic literature, 
the findings of this study are consistent with previous 
research demonstrating limited awareness and 
inconsistent consumption patterns of microbiota-
related functional foods among university students. 
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Similar to studies on probiotics, knowledge levels 
regarding postbiotics were higher among female 
students, suggesting that gender-related differences 
observed in probiotic awareness may also extend to 
emerging concepts such as postbiotics. These parallels 
support the notion that postbiotics represent a natural 
extension of probiotic research rather than an isolated 
concept.  
      In this study, no literature was found regarding the 
frequency of postbiotic consumption, and instead, the 
studies on the frequency of probiotic food 
consumption were addressed due to the ability of 
probiotics to enhance postbiotics. Yalçın et al. [22] 
found in their study that yogurt was the most 
consumed probiotic food at 90.9%, followed by 
buttermilk at 59.6% and pickles at 55.6%, while kefir 
was not preferred. In a study consisting of athletes, the 
proportion of those who never consumed kefir was 
found to be 50%, while those who consumed kefir 
daily were limited to 3.3% [23]. In a study 
investigating the frequency of probiotic food 
consumption, the most frequently consumed 
probiotics among students were yogurt (82.4%), 
followed by Greek yogurt (55.9%), probiotic-added 
yogurt (42.4%), and kefir (9.3%) [15]. In this study, 
the proportion of those who consumed kefir daily was 
limited to 7.5%, which was lower than the daily 
consumption rates of other probiotic foods (Table 3). 
Based on these results, it can be said that individuals 
prefer products like yogurt and pickles more 
frequently. When the frequency of consumption of 
foods that may increase postbiotic production is 
analyzed, 32.4% of men and 30.1% of women 
consume yogurt daily. A study conducted by Aydın et 
al. [24], a statistically significant difference was found 
between the frequency of probiotic food consumption 
and gender, with women exhibiting a higher frequency 
of probiotic food consumption compared to men. 
Another study conducted with adult individuals found 
that yogurt consumption was significantly higher 
among female participants compared to male 
participants [25]. However, in our study, no significant 
difference was observed based on gender (Table 3). In 
their research, Sevim et al. [23] found that the 
frequency of pickle consumption was similar to our 
study, with a consumption rate of 46.6% for 1-2 times 
a week. The low frequency of sauerkraut consumption 
has been attributed to limited access, as products like 

yogurt and ayran are more frequently preferred over 
sauerkraut in school and dormitory cafeterias. The low 
consumption frequency of foods other than yogurt 
may be primarily attributed to university students' lack 
of awareness regarding the importance of improving 
health and lifestyle, as well as the fact that a large 
majority have not heard of the concept of postbiotics.  
      In a study investigating probiotic knowledge 
levels, it was observed that 364 participants scored an 
average of 6.16 out of a maximum of 8 points, 
indicating that they have a good level of knowledge 
about probiotics [26]. Özgür and Dinçoğlu [27] stated 
in their research that university students have some 
knowledge about probiotics; however, they do not 
possess sufficient information regarding current 
developments in the field. However, since the sample 
group consists of Nutrition and Dietetics students, it 
can be assumed that they possess knowledge about 
probiotics. In a study that included medical students, 
it was found that they had low to moderate levels of 
knowledge about probiotics and that the students 
needed more educational programs on the topic. In a 
study involving 1,126 participants, the level of 
knowledge about probiotics was investigated, and it 
was found that 76.4% of the participants had 
insufficient knowledge, 21.1% had average 
knowledge, and 2.5% had good knowledge [28]. In 
our study, the percentage of university students with a 
very good level of knowledge about postbiotics was 
found to be 0.4%, while the percentage of those with 
poor knowledge was 48.8%. Factors contributing to 
this situation include the fact that the concept of 
postbiotics is relatively new in our country, 
insufficient advertising for products containing 
postbiotics, and low awareness regarding these 
products (Table 4). When examining the average 
postbiotic knowledge levels of university students by 
gender, it was found that females have a higher 
knowledge level compared to males (Table 5). 
Horasan et al. [29], in their study aimed at determining 
the probiotic knowledge levels and consumption 
patterns of university students, found that females 
consumed probiotic foods at a higher rate, and the 
difference between genders was statistically 
significant. Additionally, similar to the findings of this 
research, there are studies that support the notion that 
women consume probiotic foods more than men [30, 
31]. The reasons for women having a higher level of 
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knowledge about postbiotics may include their greater 
attention to health, nutrition, and body image 
compared to men [32, 33].  
 
Strengths and Limitations  
      The research is limited to students continuing their 
education in specific departments of two state 
universities. Therefore, more comprehensive scientific 
studies can be conducted on broader sample groups 
regarding postbiotics. When the strengths of this study 
are evaluated, the fact that it is one of the first studies 
to examine the level of postbiotic awareness and 
knowledge among university students in Turkey and 
that the subject is relatively new in the literature 
increases the scientific value of the research. In 
addition, by selecting participants from Health, Sports 
and Tourism faculties, comparison of students from 
different academic fields was made possible and the 
research results were not limited to health sciences 
students only. 
 
 
CONCLUSION 
 
Despite the increasing number of studies 
demonstrating the positive health effects of 
postbiotics, it has been found that the knowledge 
levels and consumption frequencies of postbiotics 
among students, who are expected to have higher 
awareness, are not at the anticipated levels. Possible 
reasons for this situation include the limited promotion 
and advertising activities regarding postbiotics, a lack 
of understanding of the health benefits of postbiotics, 
the infrequent availability of postbiotic products in the 
market, and uncertainties surrounding their 
consumption. Therefore, it is recommended to 
organize training sessions in faculties about postbiotic 
foods to raise awareness among students. Students 
who will become future coaches, teachers, and 
healthcare personnel should first become 
knowledgeable about this concept, which is 
recognized for its positive effects on the maintenance 
and preservation of a healthy lifestyle, and integrate it 
into their dietary routines. Although there are currently 
no widespread commercial products or supplements 
available, postbiotics have the potential to become 
significant players in the functional food market in the 

next decade. Therefore, scientists are encouraged to 
conduct more scientific studies on postbiotics. 
Therefore, it is anticipated that the consumption 
frequency of postbiotic foods will increase in light of 
the scientific studies conducted. Finally, the research 
is limited to students continuing their education in 
specific departments of two state universities. 
Therefore, more comprehensive scientific studies can 
be conducted on broader sample groups regarding 
postbiotics. 
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