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Abstract. The COVID-19 pandemic highlighted the need of creating a strong immune system while deal-
ing with viral illnesses. Nutrition has a crucial role in immune system control. Fermented food products, 
which are important in nutrition, can also strengthen the immune system. In this study, we investigated 
the determination of the knowledge level of consumers about fermented foods as well as the effect of the 
COVID-19 pandemic on fermented food consumption. The data obtained from the online surveys was con-
ducted with 600 consumers in Türkiye. The surveys were repeated twice, in the first year and the second 
year of COVID-19. Binary logit model was used to analyse the data. According to the results, 88% of the 
consumers had sufficient information about COVID-19. In the first year of COVID-19, it was determined 
that the state of having knowledge about fermented foods was affected by gender and education, and in the 
second year, it was affected by gender and age. Consumers who increased their consumption of fermented 
foods increased their consumption of yogurt, cheese, butter, boza, and sausage in the first year of COVID-19 
compared to the second year. In the second year of COVID-19, they increased their consumption of kefir, 
shalgam, tarhana, and pickles compared to the first year. The results will contribute to the prevention of dis-
ease by raising awareness about fermented food consumption in the COVID-19 pandemic and will provide 
resources for relevant stakeholders.
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Introduction

Coronavirus disease, as known COVID-19, 
was declared a global epidemic by the World Health 
 Organization. The disease quickly spread and turned 
into a major global epidemic, causing death many peo-
ple around the World (1-3). It continues to spread by 
mutation (4). The incubation period of the COVID-19 
disease ranges from 2 to 14 days after infection (5). 
Patients show different symptoms relied on the age of 
the patient such as fever, dry cough, muscle pain, fa-
tigue, and diarrhea (6). Experts stated that the immune 

system is very important in preventing coronavirus. 
In this context, adequate sleep, regular exercise, a bal-
anced diet and avoiding stress play an important role 
in strengthening the immune system (7). COVID-19’s 
involvement in the gastrointestinal tract, as well as the 
respiratory system, is important for the close relation-
ship of the virus to the immune system (8). Balanced 
nutrition is of great importance for the prevention 
and treatment of viral infections (9). Fermented and 
probiotic foods are important for a balanced diet and 
described as foods and beverages produced through 
controlled microbial growth, and the transform of 
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food components through enzymatic process (10). 
However, all fermented food should not be considered 
as probiotic. According to the International Scientific 
Association of Probiotics and Prebiotics (ISAPP); fer-
mented foods and beverages are sometimes referred 
to as “probiotic foods” or “probiotic-containing foods 
(11). But, microdiversity of fermented foods is also 
valuable. Thus, having a larger number of microbial 
species enhances the chances of having microorgan-
isms and biochemical reactions that are beneficial to 
health. Antiviral activity has been demonstrated in 
both probiotic cultures and their metabolites of fer-
mented foods, against upper respiratory tract and gas-
trointestinal viral infections (12). Moreover, bioactive 
components produced and made bioavailable through 
fermentation include phenolic compounds, which 
may act as natural antioxidants and immune modu-
lators (13-15). Fermented products have features; 
antimicrobial (16-19), antihypertensive (20, 21), an-
tioxidant, lowering cholesterol (22), providing intes-
tinal detoxification associated with the development 
of colon cancer and supporting the immune system 
(23, 24). Because of the mentioned features, interest 
in the consumption of fermented foods and beverages 
has increased in the world in recent years. It is remark-
able that fermented foods are frequent consumption 
in Asia countries, the death rate due to COVID-19 is 
very low (25).

The purpose of this research is to determine 
whether there is an effect of the COVID-19 pan-
demic on fermented food consumption and the 
knowledge level of consumers about fermented 
food in during COVID-19. In addition, it is to raise 
awareness by the consumption of fermented foods by 
taking beneficial ingredients into the body and help-
ing them in the prevention or treatment process from 
COVID-19.

Material and method

The main material of this research constitutes 
of data obtained from surveys filled online with 600 
consumers. Survey questions were prepared by the 
researchers. The survey is to represent consumers in 
Türkiye, people aged 15 and over were provided to fill 

in the questionnaire. Simple random sampling method 
was used to determine the sample volume. Since the 
number of universe units is over 10000, the following 
formula was used (26).

n = p.q.z2/d2

p: the possibility of consumers in the universe 
consuming fermented food (0.5), q(1-p): the pos-
sibility that consumers in the universe do not con-
sume fermented food (0.5), z:1.96, d: sampling error 
(0.04)

The surveys were repeated twice, in the first year 
and the second year of COVID-19. The first year of 
COVID-19 includes information between March 2020 
and February 2021, and the second year of COVID-19 
includes information between March 2021 and Febru-
ary 2022. The surveys were conducted online and 600 
surveys were evaluated with the different individuals, 
300 in the first year and 300 in the second year. In 
the analysis of the data, descriptive statistics (percent, 
mean, and standard deviation), chi-square analysis, and 
a binary logit model were used. The Chi-square test is 
a nonparametric statistical analysis method often used 
in experimental studies where the data consists of fre-
quencies or “counts” as distinct from quantitative data 
obtained from measurement of continuous variables 
such as income, age, and education. The test assumes 
that an individual is faced with two alternatives: the 
first year of a pandemic or the second year of a pan-
demic. He/she was diagnosed with COVID-19, and 
the data consists of having sufficient knowledge about 
COVID-19.

Binary logit model that can be used in cases when 
the dependent variable can be binary (0,1) are limited. 
In this context, commonly used analysis methods are 
Logit, Probit and Linear Probability Models, which 
are called limited dependent variable models (27). 
The logit model is designed to model a phenomenon 
of interest that is discrete: i.e., it occurs (Y = 1) or 
it does not occur (Y = 0) (28). The population logit 
model of the binary dependent variable Y with mul-
tiple regressors is logit regression is similar to probit 
regression, except that the cumulative distribution 
function is different (29). Pr (Y= 1| X1, X2,…,Xk) =  

F
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Logit regression is similar to probit regression, 
except that the cumulative distribution function is 
 different (29).

Result and discussion

The socio-demographic characteristics of the con-
sumers participating in the survey are given in Table 1. 
More than half of the consumers are women and mar-
ried. According to age groups, consumers aged 29 and 

under constitute 25.2% of the total, 51.0% between 
the ages of 30-49, and 23.8% aged 50 and over. 51.8% 
of consumers have more than 3 household members. 
Less than 2 people work in the households of 53.5% of 
consumers, and 66.3% of them do not have any diag-
nosed diseases. 56.5% of the consumers participating 
in the survey have a higher education level. In addition, 
39.7% of consumers have an income of between 4001 
and 9999 TL, while 31.3% of them have an income of 
10.000 TL or more. As for the profession, it has been 
determined that approximately one third (31.5%) of 
the consumers work in the public sector and 20.5% 
work in the private sector.

Some questions were asked to determine the 
knowledge of the individuals participating in the 
survey about the COVID-19 pandemic and their ex-
posure to this pandemic (Table 2). 88.0% of individu-
als stated that they had sufficient information about 
COVID-19. These findings are consistent with other 
studies (30-34). While 16% of individuals state that 
they have been diagnosed with COVID-19, the rate of 
individuals who state that they know a person who has 
this disease is 43.7%.

It has been determined that individuals who have 
information about COVID are mostly informed in 
the second year of COVID-19 (p<0.05). Almost all 
of those who have had COVID-19 have had it in the 
second year (p<0.05). In the second year, the number 
of people who have COVID was higher (p<0.05).

Logistic regression analysis was used to determine 
factors affecting having knowledge of fermented food. 
In the model, those who have information about fer-
mented food are coded as ‘1’, and those who do not 
have information about fermented food are coded 
as ‘0’. Explanations, averages and standard deviations 
of all variables included in the model are given in the 
 Table 3. The results show that the majority of con-
sumers (%73.6) are aware of benefits of the fermented 
foods in first year of pandemic. A research conducted 
in India, %76 of the respondents did not know the 
meaning of fermented food term even though they 
consume fermented food in their daily life (35).

The logistic regression model run with the data 
given in Table 4 was found to be statistically significant 
(X2: 64,883, p<0.01). The rate of confirming the de-
pendent variable (76.3%) of the independent variables 

Table 1. Socio-demographic features.

%

Gender Male 44.5

Female 55.5

Marital Status Single 30.8

Married 69.2

Age ≤29 25.2

30-49 51.0

≥50 23.8

Number of individuals in 
the family

≤3 48.2

≥4 51.8

Number of employees in 
the family

≤1 53.5

≥2 46.5

Ilness Yes 33.7

No 66.3

Education (year) ≤8 12.7

9-12 30.8

≥13 56.5

Income (Turkish Liras/month) ≤4000 29.0

4001-9999 39.7

≤10000 31.3

Job Housewife 13.0

Civil servant 31.5

Student 9.5

Employee in 
the private 
sector

20.5

Self 
employment/ 
tradesman

7.0

Other 18.5

Total 100.0
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gender (p<0.01). Men are less likely to know about fer-
mented food than women. This is related to the fact that 
women are more interested in food preparation than men.

Educational status affects having knowledge 
about fermented food (p<0.01). As the education level 
increases, the number of people who have information 
about fermented food increases. Increased education 
by one year improves the likelihood of knowing about 
fermented foods by 2.81 times. There is no statistically 
significant relationship between the marital status, 

used in the model is quite high for cross-section data. 
2 out of 10 variables used in the model (gender, edu-
cation) were found to be statistically significant in 
first year of the pandemic. The logistic regression did 
not show any significant differences between having 
knowledge about fermented food and marital status, 
age, income, illness and status of being diagnosed with 
COVID-19 (p>0.05).

A statistically significant relationship was found 
between having knowledge about fermented food and 

Table 2. Information about the COVID-19 pandemic.

General Period Chi-square
(p)% First year Second year %

Having sufficient knowledge about COVID-19 Yes 88.0 48.3 51.7 100.0 5.114
(0.024)No 12.0 62.5 37.5 100.0

He/She was diagnosed with COVID-19 Yes 16.0 2.1 97.9 100.0 104.96
0.000No 84.0 59.1 40.9 100.0

Knowing a person around who suffers from 
COVID-19

Yes 43.7 16.0 84.0 100.0 214.671
0.000No 56.3 76.3 23.7 100.0

Table 3. Variables used in logistic regression model (First year of COVID-19).

Explanation Variable Type Mean Std. Dev.

Dependent Variable

Fr_Food have knowledge fermented foods yes=1, no=0 Categoric 0.74 0.441

Independent Variables

Gender male=1, female=0 Categoric 0.47 0.500

Marital_Status married=1, single=0 Categoric 0.75 0.434

Age age (years) Continuous 44.68 12.970

Education ≤ 12 year s=0
≥13 years=1

Categoric 0.48 0.500

Household_Num Number of individuals in the family Continuous 3.48 1.357

Dıncome_1 ≤3500 TL=1, others=0 Dummy 0.26 0.438

Dıncome_2 3501-9000 TL=1, others=0 Dummy 0.47 0.500

Dıncome_3 ≥9001 TL=1, others=0 Dummy 0.27 0.448

Illness yes=1, no=0 Categoric 0.38 0.485

Knowledge _COVID Having sufficient knowledge about COVID-19
yes=1, no=0

Categoric 0.85 0.358

Diagnosed_COVID Know a person around who suffers from COVID-19
yes=1, no=0

Categoric 0.14 0.348

TL:Turkish Liras
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food and marital status, education level, number of 
household members, income, illness, knowing the 
concept of COVID-19 and being diagnosed with 
COVID-19 (p > 0.10).

A statistically significant relationship was found 
between gender and having knowledge about fer-
mented food (p<0.05). Men are less likely to know 
about fermented food than women. This result is simi-
lar to the model result made with consumers in the 
first year of COVID-19.

There is a statistically significant relationship be-
tween the age of individuals and their knowledge of 
fermented foods (p<0.01). An increase in the average 
age of individuals by 1 year will increase the probabil-
ity of knowing about fermented food by 1.06 times 
(Table 6).

Fermented foods are more likely to be healthy 
than industrial foods due to the high microbial diver-
sity they contain (11) and are clinically effective in re-
ducing the incidence, severity, and duration of upper 
respiratory infections (36). Furthermore, fermented 
foods are used as supplementary products in the treat-
ment of diseases.

Previous studies found that fermented foods 
can be used as a supportive product in COVID-19. 
Mortality risk resulted from COVID-19 was found 
to decrease by 35.4% when there is an increase in 
the consumption of fermented vegetable g/day (25). 

household number, age of the individuals and the in-
come status of the family and having knowledge about 
fermented food (p>0.10).

It is observed that those who have sufficient 
knowledge about COVID-19 have information about 
fermented food there was no statistically significant re-
lationship between the status of being diagnosed with 
COVID-19 and having knowledge about fermented 
food (p>0.05).

In the second year of COVID-19, logistic regres-
sion analysis was used to determine the factors affect-
ing consumers’ knowledge of fermented foods. In the 
model, those who have knowledge of fermented foods 
are coded as “1” and those who do not know about 
fermented foods are coded as “0”. The explanations, 
averages, and standard deviations of all variables in the 
model are given in Table 5. The results show that in the 
second year of the pandemic, the majority of consum-
ers (77.0%) have knowledge about fermented foods.

The logistic regression model was shown to be sta-
tistically significant when used with the data in  Table 5. 
(X2: 40.019, p<0.01). The validation rate for the de-
pendent variable (77.0%) of the independent variables 
used in the model is quite high for cross-sectional data. 
Two variables (gender and age) were statistically sig-
nificant out of the nine employed in the model.

Logistic regression did not show a significant dif-
ference between having knowledge about fermented 

Table 4. Logistic regression analysis result (first year of COVID-19).

B S.E. Wald Sig. Exp(B)

Gender -1.518 0.323 22.060 0.000 0.219

Marital_Status 0.268 0.393 0.465 0.495 1.307

Age -0.010 0.014 0.512 0.474 0.990

Education 1.033 0.359 8.292 0.004 2.808

Household_Num -0.210 0.114 3.406 0.065 0.810

DIncome2 -0.222 0.356 0.389 0.533 0.801

DIncome3 0.634 0.524 1.463 0.226 1.885

Illness 0.065 0.326 0.040 0.841 1.068

Knowledge_COVID 0.597 0.381 2.455 0.117 1.817

Diagnosed_COVID -0.405 0.418 0.939 0.333 0.667

Constant 2.042 0.920 4.928 0.026 7.705

Chi-square:67.914 p:0.000
Overall Percentage: 77.3
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countries, East Asian countries and sub-Saharan Af-
rican countries where fermented foods are commonly 
consumed (25). Over half of those surveyed reported 
that have information about fermented food, while 
26,3% of them do not have information about fer-
mented food. While 73.7% of the respondents in the 

Moreover, numerous studies have explored that there 
is an inverse relationship between fermented food con-
sumption and mortality. In other words, as the con-
sumption of fermented food products increases, the 
mortality rate decreases. The death rate brought about 
by COVID-19 is very low in most of the European 

Table 6. Logistic regression analysis result (second year of COVID-19).

B S.E. Wald Sig. Exp(B)

Gender -0.693 0.302 5.270 0.022 0.500

Marital_Status -0.262 0.374 0.489 0.484 0.770

Age 0.057 0.019 9.334 0.002 1.058

Education 0.249 0.313 0.634 0.426 1.283

Household_Num -0.165 0.111 2.204 0.138 0.848

DIncome2 0.217 0.354 0.376 0.540 1.243

DIncome3 0.343 0.465 0.546 0.460 1.410

Illness 0.299 0.372 0.646 0.422 1.349

Knowledge _COVID 0.779 0.471 2.734 0.098 2.180

Diagnosed_COVID -0.519 0.388 1.788 0.181 0.595

Constant -0.339 0.969 0.122 0.727 0.713

Chi-square: 39.816 p:0.000
Overall Percentage: 77,0

Table 5. Variables used in logistic regression model (second year of COVID-19).

Explanation Variable Type Mean Std. Dev.

Dependent Variable

Fr_Food have knowledge fermented foods yes=1, no=0 Categoric 0.77 0.422

Independent Variables

Gender male=1, female=0 Categoric 0.42 0.494

Marital_Status married=1, single=0 Categoric 0.63 0.483

Age age (years) Continuous 36.95 12.932

Education ≤ 12 years=0
≥13 years=1

Categoric 2.58 0.626

Household_Num Number of individuals in the family Continuous 3.65 1.384

Dıncome_1 ≤4000 TL=1, others=0 Dummy 0.25 0.432

Dıncome_2 4001-10000 TL=1, others=0 Dummy 0.53 0.499

Dıncome_3 ≥10001 TL=1, others=0 Dummy 0.22 0.417

Illness yes=1, no=0 Categoric 0.30 0.458

Knowledge _COVID-19 Having sufficient knowledge about COVID-19
yes=1, no=0

Categoric 0.91 0.287

Diagnosed_COVID-19 Know a person around who suffers from COVID-19
yes=1, no=0

Categoric 0.73 0.443

TL:Turkish Liras
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individuals in the second year of COVID-19 consume 
fermented products. Consumption amounts in some 
product groups were examined in order to determine 
consumers whether there is any change in fermented 
food consumption during the COVID-19 pandem-
ics. Results show that a significant portion of the con-
sumers stated that they increased their consumption 
of fermented food, but the other important part of 
consumers stated that they did not change their con-
sumption of fermented food (Table 7). The majority of 

first year of COVID-19 stated that they knew about 
fermented foods, 77.0% of those surveyed in the sec-
ond year of COVID-19 were knowledgeable about 
fermented foods. Before analyzing fermented food 
consumption information, individuals who did not 
have information about fermented food were given 
information about fermented food. After that, their 
consumption of fermented food was examined. Ac-
cording to the results of the survey, 95.0% of indi-
viduals in the first year of COVID-19 and 97.3% of 

Table 7. Change in fermented food consumption after COVID-19.

General Period

Sum% First year Second year

Yogurt Increased 43.5 55.2 44.8 100.0

Decreased 0.8 60.0 40.0 100.0

It has not changed 54.8 46.5 53.5 100.0

It never consumed 0.8 0.0 100.0 100.0

Cheese Increased 30.0 55.6 44.4 100.0

Decreased 1.8 54.5 45.5 100.0

It has not changed 67.5 47.9 52.1 100.0

It never consumed 0.7 0.0 100.0 100.0

Butter Increased 29.2 53.1 46.9 100.0

Decreased 2.3 50.0 50.0 100.0

It has not changed 67.0 48.8 51.2 100.0

It never consumed 1.5 44.4 55.6 100.0

Kefir Increased 21.0 49.2 50.8 100.0

Decreased 3.5 28.6 71.4 100.0

It has not changed 48.7 52.1 47.9 100.0

It never consumed 26.8 49.7 50.3 100.0

Boza Increased 5.5 51.5 48.5 100.0

Decreased 5.3 43.8 56.3 100.0

It has not changed 50.7 54.3 45.7 100.0

It never consumed 38.5 45.0 55.0 100.0

Shalgam Increased 18.0 38.0 62.0 100.0

Decreased 4.7 46.4 53.6 100.0

It has not changed 59.7 53.6 46.4 100.0

It never consumed 17.7 50.9 49.1 100.0

Tarhana Increased 31.7 46.8 53.2 100.0

Decreased 2.5 66.7 33.3 100.0

It has not changed 61.2 51.8 48.2 100.0

It never consumed 4.7 39.3 60.7 100.0

Table 7 (Continued)
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of kefir, shalgam, tarhana, and pickles compared to the 
first year. The results will contribute to the prevention 
of disease by raising awareness about fermented food 
consumption in the COVID-19 pandemic. Encourag-
ing fermented food consumption will play a supportive 
role in the treatment of many diseases such as immune, 
digestive, respiratory system. It is thought that pro-
motions and information to be made on this subject 
will be beneficial to raise the awareness of the relevant 
consumers.
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