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ABSTRACT

Aim: The aim of this study was to examine the relationship between psychobiotic food consumption and moods in healthcare professionals.

Material and Method: The research was conducted on healthcare professionals in December 2022. The research sample consists of healthcare
workers over the age of 18 and at least secondary school graduates (physician, nurses, midwives, laboratorians, anesthesia technicians,
audiologists, radiology technicians, medical secretaries, nurses, civil servants, psychologists and physiotherapists). A questionnaire comprised
three parts. In the first part, there are questions containing general information about the demographic characteristics of the participants
(age, educational status, profession, etc.). In the second part, the nutritional habits of the participants and the food consumption frequency
form including the foods showed psychobiotic properties were used. In the third part, Depression Anxiety Stress Scale (DASS-21) was used.
Body Mass Indexes were calculated by measuring the body weight and height of the individuals. Statistical analyses were performed by using
SPSS (IBM SPSS Statistics 24.0) package program.

Results: 88 (57.5%) of the participants were female and 65 (42.5%) of them were male. 57 participants (37.3%) were in the age range
of 40-49. Negatively, weakly statistically significant relationship was found between the age and anxiety scale (rho=-0.208; p=0.010). A
negatively significant relationship was found between the anxiety subscale and foods such as cauliflower, cabbage, broccoli and oats/oat bran
consumption (rho=-0.231, p=0.004; rho=-0.387, p=0.000). Fish and fish oil consumption and depression and stress subscales have been
positively statistically significant relationship (rho=0.166, p=0.040; rho=0.200, p=0.013).

Conclusion: The consumption of probiotics and psychobiotics is increasing day by day with the increase in the level of knowledge. Because
psychobiotics have effects in alleviating anxiety, depression and psychological problems, it is thought that they may have positive effects, such
as reducing the effects of factors that cause obesity, such as emotional eating. In this study, there are relationships between depression, anxiety
and stress and consumption of psychobiotic foods, but there is a need for more detailed and large-scale studies as there are many factors that

can affect the level of stress and anxiety.
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INTRODUCTION

According to the World Health Organization, depression
affects more than 300 million people around the world
(1). Psychological disorders such as depression and
anxiety disorders of individuals; It has a negative effect
not only on health conditions but also on quality of life.
Depression; sad and anxious mood, anxiety, pessimism,
irritability, fatigue, changes in sleep patterns and suicide
thoughts such as serious symptoms of emotional disorder.
Mood disorders reduce productivity in the workplace of
individuals and affect the economic welfare of all regions
in welfare-health expenditures. Existing research; It shows
that the interaction of psychological, environmental,
genetic and biological factors and eating habits triggers the
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emotions of individuals. There are many multidisciplinary
methods to treat these disorders (2,3).

Today, it is common for individuals to have both intestine
and mood disorders together. This suggests that there is
a strong connection between the central nervous system
and the gastrointestinal tract (4). When the complex
system between the intestine and the brain is analyzed, the
relationship between these two organs goes further than
the maintenance of homeostasis; It has been confirmed
by studies that there is a relationship between intestinal
microbiota and mental health (4-6). Psychobiotics have
been defined as "living organisms that, when taken in
adequate amounts, create health benefits in patients
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suffering from psychiatric illnesses” (7,8). It is therefore
thought that all of the substances that affect psychology
through the microbiome may be potential psychobiotics
(9). The bacteria most commonly used as psychobiotics are
probiotics, which show potential effects on psychological
and physiological conditions such as improving anxiety,
depression and appetite levels. Psychobiotics are probiotic
microorganisms that affect the central nervous system
and neurological functions of a host and can improve
the quality of life of hosts with psychological disorders by
balancing gastrointestinal function (10-13).

In recent years, clinical and animal studies have reported
that one of the best ways to improve the microbiota is to
supplement psychobiotic bacteria. It has been observed that
the beneficial effects of psychobiotics are not only in the gut,
but also reach the whole microbiota-gut-brain axis (8,9).
Psychobiotics, when taken in appropriate formulations and
in the right amounts, can have positive psychiatric effects
on psychopathology (14,15). In an age where the tendency
to eat ready-to-eat foods instead of traditional nutrition
is increasing, access to and follow-up of up-to-date
information by health professionals on the consumption of
foods is an important component for increasing the quality
of health (16). Exposure to tension and high stress due to
intense work tempo can lead to both physical, behavioral,
emotional and psychological problems of employees. The
positive or negative emotions that people feel affect their
decisions, choices, behaviors as well as their eating behaviors.
Therefore, eating is a biological necessity and there is also a
psychological dimension (16,20). While there are studies
on the level and consumption of probiotic, prebiotic
and synbiotic information of healthcare professionals in
our country, there are few studies on psychobiotics. The
hypothesis of this study is that health workers who consume
more foods with psychobiotic properties have lower stress
and anxiety levels. Therefore, the aim of this study was to
examine the relationship between the consumption of foods
showing psychobiotic properties and moods in healthcare
professionals.

MATERIAL AND METHOD

The study was carried out with the permission of Karabiik
University, Non-invasive Clinical Researches Ethics
Committee (Date: 19/12/2022, Decision No:1183). All
procedures were carried out in accordance with the ethical
rules and the principles of the Declaration of Helsinki.

Study Design and Participants

This research was conducted in December 2022 on
individualswhoarehealth workers. Thisgroup was preferred
because healthcare workers are under higher stress due to
their working conditions. The sample size of the study was
found to be 134 people by performing power analysis at

95% confidence interval and 0.05 significance level. The
research sample consists of health workers over the age
of 18 and at least secondary school graduates (physicians,
nurses, midwives, laboratorians, anesthesia technicians,
audiologists, radiology technicians, medical secretaries,
nurses, civil servants, psychologists and physiotherapists).
Before the research, the participants were informed about
the research and the volunteer individuals who agreed to
participate in the research were included in the research
by signing the "Informed Consent Form". Those who
did not volunteer to participate in the study, those with
severe psychiatric illness, and those using regular probiotic
supplements were excluded from the study.

Collection and Evaluation of Data

A questionnaire form containing multiple choice and
open-ended questions was applied to the participants
by the researcher with face-to-face interview technique.
This questionnaire consists of three parts. In the first part,
there are questions containing general information about
the demographic characteristics of the participants (age,
educational status, profession, etc.). In the second part,
the nutritional habits of the participants and the food
consumption frequency form including the foods showing
psychobiotic properties were used (consumption of the
relevant food for at least 3 months is based on regular
consumption). In the third part, Depression Anxiety Stress
Scale (DASS-21) was used. Researchers reached out to
participants through personal connections. The survey was
conducted face-to-face to the health personnel working
in the Family Health Centers affiliated to the Safranbolu
District Health Directorate of Karabuk Province by the
researcher. It was completed in about 15 minutes.

The Depression, Anxiety, Stress Scale (DASS-21)

DASS-21 was developed by Lovibond et al. (18) and adapted
to Turkish by Sarigam. The scale has 21 items; There are
seven items in the sub-dimensions of depression, anxiety
and stress. The scale assesses symptoms of depression,
anxiety and stress in the last week according to a quadruple
rating between (0) never and (3) always. A score between
0 and 21 can be obtained from the sub-factors of the scale.
Higher scores indicate higher levels of depression, anxiety
and stress. In the clinical sample, Cronbach's alpha internal
consistency reliability coefficient was found to be 0.87 for
depression subscale, 0.85 for anxiety subscale and 0.81 for
stress subscale (17).

Anthropometric Measurements

Anthropometric measurements were made by the
researcher with the appropriate technique. Body length
and body weight of the individuals included in the research
were recorded in the questionnaire form. Body mass
index (BMI) of patients was calculated by dividing body
weight by square meters of height [body weight (kg)/
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height?]. According to World Health Organization (WHO)
standards, <18.5-<24.9 kg/m? is defined as normal, >25.0-
<29.9 kg/m? is overweight, and >30.0 kg/m? is defined as
obese (19).

Statistical Analysis

Statistical analyses were performed using a package
program called SPSS (IBM SPSS Statistics 24.0). Frequency
tables and descriptive statistics were used to interpret
the results. Non-parametric methods were used for
measurement values that were not suitable for normal
distribution. In accordance with non-parametric methods,
"Mann-Whitney U" test (Z-table value) method was used to
compare two independent groups with their measurement
values, and "Kruskal-Wallis H" test (x2-table value) method
was used to compare three or more independent groups
with measurement values. The relationships between the
scales and some variables were determined by correlation
analysis. Interpretations of correlation coefficients rho=0;
no relationship, rho=0.01-0.29; relationship at a weak
level, rho=0.3-0.7; moderate relationship, rho=0.71-0.99;
high level of relationship, rho=1; interpreted with excellent
relationship levels (21). The results of the analysis were
interpreted at the confidence level and 0.05 significance
values for the comparison tests and at the significance values
of 0.05 and 0.01 for the correlation tests and trust levels.

RESULTS

The demographic characteristics of the participants
participating in the study are given in Table 1. Out of a
total of 153 participants; 88 (57.5%) were female and 65
(42.5%) were male. 57 participants (37.3%) are between
the ages of 40-49. 137 (89.5%) are married and 82 (53.6%)
are undergraduates. The body mass index of 45.1 % of the
participants is in the overweight group. The working time
of 35.9 % of the participants is in the range of 10-15 years
and 41.2 % are nurse.

Information on nutrition individuals is given in Table 2.

Table 3 includes the scores of individuals from the
DASS-21 subscales and the relationships between age,
body weight (kg) and height (cm) and body mass index.
Negatively, weakly statistically significant relationship
was found between age and anxiety scale (r=-0.208;
p= 0.010). As age increases, the anxiety of individuals
increases. A negative, weakly statistically significant
relationship was found between height and stress (r=-
0.193; p=-0.017). There was a moderate statistically
significant positive relationship between anxiety,
depression and stress scales (r=0.587; p=-0.000, r=-0.578;
p=0.000). A very high degree of statistically significant
positive relationship was found between depression and
stress scales (r=0.921; p=0.000). Stress and depression
scale scores tend to increase or decrease together.
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Table 1. Demographic characteristics of individuals

Variable (n=153) n %
Gender
Female 88 57.5
Male 65 42,5
Age (year)
20-29 30 19.6
30-39 48 31.4
40-49 57 37.3
50 and over 18 11.8
Marital Status
Married 137 89.5
Single 16 10.5
Education Level
High School 50 32.7
University 82 53.6
Undergraduate 21 13.7
Body Mass Index (kg/m?)
<18.5 1 0.65
18.5-24.9 42 27.5
25-29.9 69 45.1
>30 41 26.8
Have been working for
0-5 years 20 13.1
5-10 years 19 12.4
10-15 years 59 359
15-20 years 47 30.7
20 years and over 12 7.8
Occupation
Nurse 63 41.2
Physician 10 6.5
Midwife 20 13.1
Health officer 44 28.8
gthgr (Physiotherapist, Psychologist, 16 105
udiologist, Medical secretary)

Table 2. Distribution of participants' nutritional status and

probiotic and prebiotic information

Variable (n=153) n %
Regularly using medication/food supplement
Is not using 124 81.0
Vitamin B12 2 1.3
Vitamin D 14 9.15
Collogen 6 3.9
Multivitamin 7 4.6
Foods of choice when stressed, nervous or irritable
Don’t want to eat 78 51.0
Chocolate, wafer, biscuit, cake 47 30.7
Salted foods like crackers, snacks 5 33
Sugar drinks 23 15.0
Foods of choice when you are happy and cheerful
Don't want to eat 87 56.9
Chocolate, wafer, biscuit, cake 42 27.5
Salted foods like crackers, snacks 5 33
Sugar drinks 19 12.4
Does your emotional state affect nutrition
Effective 85 55.6
Not effective 68 44.4
Believing that probiotics are useful for health
Beneficial 106 69.3
Not beneficial 20 13.1
Has no idea 27 17.6
Believing that prebiotics are useful for health
Beneficial 106 69.3
Not beneficial 20 13.1
Has no idea 27 17.6
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Table 3. Test of correlation between anthropometric measurements of individuals and DASS-21 scale scores

Variable (n=153) Age (vear) Bodyz linasszindex DASS-21 DASS-21 DASS-21
g/m?) anxiety subscale  depression subscale stress subscale
A rho 1.000 0.048 -0.208** -0.104 -0.061
p 0.554 0.010 0.201 0.454
Tody iz 1) rho 0.050 .828** -0.087 0.009 0.029
p 0.539 0.000 0.285 0.907 0.720
Length (cm) rho -0.008 -0.236** -0.154 -0.145 -0.193*
p 0.921 0.003 0.057 0.074 0.017
Body mass index (kg/m?) rho 0.048 1.000 -0.029 0.093 0.133
p 0.554 0.720 0.253 0.102
BASEN ey salbels rho -0.208** -0.029 1.000 0.587** 0.578**
p 0.010 0.720 0.000 0.000
BRES-Ail dpesiombsl rho -0.104 0.093 0.587** 1.000 0.921**
0.201 0.253 0.000 0.000
DASS-21 stress subscale rho -0.061 0.133 0.578** 0.921** 1.000
p 0.454 0.102 0.000 0.000
*p<0.05. **p<0.01, Spearmen Correlation Analyses (rho,p)

In Table 4, the results of the analysis of the comparison
of the sub-dimensions of the DASS-21 scale and some
characteristics of the individuals were included. It was
analyzed that there were statistically significant differences
between the gender of the individuals and the anxiety
scale (Z=4.360, p<0.05). It was analyzed that there were
statistically significant differences between the age groups of
the individuals and the stress scale (x2=7.872, p<0.05).

In Table 5, the consumption of foods with psychobiotic
characteristics and the correlation of BMI and DASS-21
subscales are given. Negatively, weakly statistically significant
relationship was found between dark chocolate consumption
and anxiety subscale (r=-0.291; p=-0.000). Negatively
statistically significant relationship between Kombucha tea
and water kefir consumption and stress subscale was found
to be weakly statistically (r=-0.193; p=-0.017). A negatively
significant relationship was found between the anxiety
subscale and foods such as cauliflower, cabbage, broccoli
and oats/oat bran consumption (r=-0.231, r=0.040; r=-0.387
p=0.000). Fish/fish oil consumption and depression and
stress subscales have been positively statistically significant
relationship (r=0.166, r=0.040; r=0.200 p=0.013).

DISCUSSION

The recent development of the concept of psychobiotics
is important in addition to traditional probiotic and
prebiotic supplements. Animal and clinical studies in
recent years report the potential of microorganisms for
psychobiotics that alter the gut microbiota, improve
cognitive function, and control anxiety and stress
levels. However, due to the complexity of the gut-
brain-microbiota axis, the elucidation of the specific
mechanisms by which bacterial and yeast strains
exert their activity and the identification of a systemic
procedure for assessing the psychobiotic effects of a
particular strain, formulation, or food product is still

underway (21). In this sense, awareness is still low and
there is no consensus in general. In a study conducted on
university students, it was determined that 45.2% of the
students had knowledge about the concepts of probiotics
and prebiotics, but did not have clear information about
the concept of psychobiotics (22). In a study aimed at
measuring probiotic-prebiotic consumption, it was found
that 38.4-46.0% of individuals consumed probiotics (22-
24). It has been observed that individuals' knowledge can
increase their probiotic-prebiotic food consumption. On
the other hand, the low level of knowledge of individuals
about psychobiotics did not reduce their consumption of
probiotic foods. In our study, 60.1% of the participants
knew the concept of probiotics, 69.3% knew the concept
of prebiotics, 26.8% knew the concept of psychobiotics.
69.3% of the participants think that probiotics and
prebiotics are beneficial for health. Although the number
of individuals who have knowledge about probiotic-
prebiotics is higher, the number of people who know the
concept of psychobiotics in our study is lower. The reason
for this is thought to be that the concept of psychobiotics
is a relatively new concept and is still being studied.

Made works; It shows that lifestyle changes such as
increasing physical activity, healthy nutrition, nutritional
supplements when necessary, and the use of probiotic-
prebiotic supplements improve the living conditions of
individuals and reduce perceived stress. Healthy eating
has been proven to successfully reduce symptoms even in
non-clinical depression (25-27). Stress not only increases
food consumption in some cases, but it can also shift
individuals' food choices from lower-fat options to high-
fat ones. Socio-demographic factors (gender, age, country)
and lifestyle characteristics (nutritional behaviors, quality of
life, social support, etc.) affect body perception, the content
of food consumed and perceived stress level (28). Although
improvements in stress have been observed before through
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microbiota-targeted studies (probiotics, fermented drinks);
future studies should investigate the hypothesis that the
psychobiotic diet leads to a more stable microbiota, resulting
in greater changes in perceived stress. Nishida et al. (27)
investigated the psychobiotic potential of Lactobacillus
gasseri CP2305 to improve chronic stress-related symptoms
in medical students. As a control and intervention group;
each student was given psychobiotic supplementation for
12 weeks; The sleep quality index scores of students who
used psychobiotic supplements were low in the Persistent
Anxiety Inventory and their stress factors were lower. In this
study, the foods preferred by the participants who woke up
from sleep at night and ate were; It was analyzed that there
were statistically significant differences between the foods
preferred when stressed, nervous and irritable, and the rate of
eating, the emotional state affecting nutrition and the anxiety
subscale. It was determined that the emotional state of the

participants affected their nutrition in general, and when
they were stressed, nervous, irritable and happy, cheerful,
they generally ate chocolate, wafers, biscuits and cakes.

In clinical and animal studies, it has been observed that
psychobiotic supplementation provides similar effects to
traditional antidepressant treatments, relieves symptoms
and beneficial effects reach the whole microbiota-gut-
brain axis, not only in the gut. When animal studies were
examined, it was seen that the antidepressant effect of
psychobiotics was closely related to the regulation of the
microbiota-gut-brain axis (28). Another study found that
psychobiotic food consumption can positively affect anxiety,
depression, and mood swings (29,30). In our study, it is
thought that the reason why the expected effect could not be
achieved compared to other studies is due to the low level of
knowledge of health professionals about psychobiotic foods.

Table 4. Comparison of Some Characteristics and Nutritional Preference of Individuals with DASS-21 Scale Scores

DASS-21 Anxiety Subscale DASS-21 Depression Subscale DASS-21 Stress Subscale
X SD Median Analysis p X SD Median Analysis p X SD Median Analysis p
Gender Z=-4.360 0.000 Z=-1.068 0.285 7=-0.352 7=0.725
Female 103 2.0 10.0 8.2 25 7.0 8.1 2.6 7.0
Male 89 1.9 8.0 8.0 24 7.0 8.0 24 7.0
Age (year) X2=5.021  0.170 X2=7.547  0.053 X2=7.872  0.047
20-29 10.3 1.9 10.0 7.8 21 7.0 7.7 2.1 7.0
30-39 10.0 2.1 10.0 8.8 3.0 7.0 8.8 3.1 7.0
40-49 9.5 2.0 9.0 75 1.8 7.0 75 1.8 7.0
50 and over 9.2 23 8.0 8.6 3.0 7.0 8.6 3.0 7.0
Body' Mass Index (kg/mZ) X2=3.842% 0.146* X2=2.638* 0.267* X2=2.879*  0.237*
<18.5 11.0 7.0 7.0
18.5-24.9 10.2 2.2 10.0 82 26 7.0 82 26 7.0
25-29.9 94 1.9 9.0 7.7 2.1 7.0 7.7 2.1 7.0
>30 99 22 10.0 86 29 7.0 85 29 7.0
Marital status Z=-1.661  0.097 7=-2.692 0.007 Z=-1912  0.056
Married 9.6 2.0 10.0 79 24 7.0 79 24 7.0
Single 10.6 2.2 10.0 9.3 33 7.0 9.2 34 7.0
E f?ﬁfgﬁ?"“e Jhen!stressed; mervous S50 ) g5 g1l X2=0.265  0.966 X2=0.249  0.969
Dontwanttoeat 94 20 9.0 8.0 24 7.0 8.0 25 7.0
gﬁ‘ggﬁ}aﬁ:&yafer’ 102 1.9 100 80 25 7.0 80 25 7.0
i;‘;tcﬁrfgosisalclll:: 82 22 7.0 84 31 70 84 31 70
Sugar drinks 103 2.1 10.0 83 2.7 7.0 82 2.7 7.0
:ﬁg(i;(e)grcf}:l(l)ice when you are happy X2=3.009 0390 X2=2.671  0.445 X2=3500  0.321
Don’t want to eat 9.6 2.1 10.0 82 26 7.0 8.1 26 7.0
g&?&ﬁl"g:kzvafer 100 1.8 100 77 21 70 77 21 70
i?;tcﬁrfzosisalcill:: 88 25 70 96 36 7.0 98 38 7.0
Sugar drinks 10.1 2.1 10.0 82 2.6 7.0 8.1 2.6 7.0
E&’fg&’;‘:f il skt ik Z=-3.076  0.002 Z=-0227 0.821 Z=-0555  0.579
Effective 10.2 2.0 10.0 82 26 7.0 82 26 7.0
Not effective 92 2.0 9.0 80 24 7.0 79 24 7.0
In the comparison of two independent groups in data that do not have normal distribution with the measurement values, the “Mann-Whitney U” test (Z-Table value); In the
comparison of three or more independent groups, “Kruskal-Wallis H” tests (x2-Table value) statistics were used. *One participant with a Body Mass Index <18.5 was not included in
the analyses.

536



] Health Sci Med 2023; 6(2): 532-539

Gobel et al. Health workers' and psychobiotic foods

Table 5. Correlation of foods with psychobiotic properties with consumption status with BMI and DASS-21 subscales

Foods with Psychobiotic Properties Correlation BMI LDk 2L Disiu L IDiess 2l
anxiety subscale depression subscale stress subscale
Kefir rho -0.037 -0.085 0.070 0.047
p 0.646 0.298 0.388 0.567
. . L. rho -0.072 0.084 -0.056 -0.003
Milk with probiotics p 0.377 0.304 0.494 0.967
oo A s rho 0.125 0.037 -0.035 -0.035
p 0.123 0.650 0.667 0.667
Banana rho -0.086 -0.102 -0.048 -0.109
p 0.293 0.208 0.554 0.182
Arle rho -0.035 0.100 0.012 0.015
P 0.668 0.217 0.879 0.852
rho 0.084 -0.291** -0.127 -0.072
Dark chocolate p 0.302 0.000 0.118 0.380
Kombucha tea rho 0.090 -0.075 -0.148 -0.193*
p 0.269 0.355 0.069 0.017
Water kefir rho 0.090 -0.075 -0.148 -0.193*
P 0.269 0.355 0.069 0.017
Boza rho 0.092 0.006 -0.070 -0.054
P 0.257 0.939 0.387 0.505
Tarhana rho 0-.062 -0.045 0.084 0.057
p 0.448 0.582 0.305 0.486
I T rho 0.071 -0.132 -0.105 -0.148
P 0.386 0.104 0.197 0.067
Tty rho 0.065 0.076 -0.005 -0.008
p 0.424 0.351 0.950 0.926
Vitnege rho -0.067 -0.025 0.092 0.067
P 0.407 0.758 0.256 0.410
B35 R SO ST rho -0.105 0.020 0.078 0.043
p 0.195 0.804 0.337 0.595
Brine foods rho -0.114 0.027 0.110 0.084
P 0.161 0.743 0.176 0.301
sl e s rho 0.026 0.019 0.002 0.007
p 0.749 0.817 0.977 0.928
rho 0.038 -0.036 -0.116 -0.104
Green leafy vegetables p 0.640 0.656 0.155 0.202
Vegetables such as cauliflower, cabbage, ~rho 0.003 -0.231* -0.064 -0.100
broccoli p 0.975 0.004 0.434 0.217
Oy — rho 0.148 -0.387** -0.125 -0.049
P 0.067 0.000 0.123 0.551
Fish/fish oil rho 0.002 0.103 0.166* 0.200*
P 0.977 0.207 0.040 0.013
*p<0.05. **p<0.01, Spearmen Correlation analysis (rho,p)

The effects of psychobiotic supplementation on
depressive symptoms were investigated in another
systematic review. In the seven studies examined; in the
intervention group compared to placebo; psychobiotic
interventions have been found to be effective in
improving the depressive symptoms of diseases such
as hypertension and diabetes (31). In interpreting the
different results of various studies, the anti-depressant
effects of psychobiotics, the types of probiotic strains
or prebiotics administered, the dosage and also the
duration of supplementation should be taken into
account. Some types have been shown to be effective in
relieving symptoms. In our study, when the relationships
between the scores they received from the DASS-21

subscales and age, body weight (kg) and height (cm),
body mass index were examined; negative direction
between age and anxiety, negative direction between
height and stress; A very high degree of statistically
significant relationship was found between anxiety and
depression and stress in a positive direction and between
depression and stress in a positive direction. As the age
increases, the anxiety of individuals increases.

Today, the effects of foods containing psychobiotic
organisms on mental health are mentioned. Some
psychobiotics have been found to produce neuroactive
compounds, showing behavioral effects, especially in
stress-related disorders such as depression and anxiety.
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Fermented foods such as yogurt, kefir, boza, which are
among the fermented milk products, and foods such as
bananas, apples and cocoa with prebiotic content have
been shown to be related to mental health by supporting
the proliferation of beneficial gut bacteria (32). In a
randomized double-blind placebo-controlled study,
individuals given probiotic yogurt and probiotic capsules
showed improvements in their depression status (33). In
another study, the relationship between the consumption
of probiotic and prebiotic foods and happiness was
discussed and a positive relationship was found between
the consumption of probiotic milk and yogurt, apple,
fermented yogurt and turnip juice and happiness status
(34). In our study, a statistically significant relationship
was found between the participants' dark chocolate
consumption and the anxiety al scale, in a negative
way between the consumption of kombucha tea and
water kefir and the stress subscale and between the
anxiety subscale and the consumption of foods such as
cauliflower, cabbage, broccoli and oat/oat bran.

In a study, it was found that yoghurt (90.9%), ayran (59.6%)
and pickles (55.6%) were consumed from foods with
psychobiotic properties (35). In our study, kefir (68.0%),
banana (98.0%), apple (100.0%), green leafy vegetables
(100.0%) were consumed the most. It was found that boza,
water kefir and kombucha tea are the least consumed
psychobiotic products. This may be due to the fact that
individuals do not like or do not try boza, water kefir and
kombucha tea, as well as the lack of knowledge. In a similar
study to determine the frequency of probiotic consumption
of adult individuals, it was found that probiotic added
foods are less frequently consumed in parallel with our
study (36). In another study, it was found that 61.8% of
the individuals participating in the study did not consume
probiotic milk and that the probiotic yogurts were more
preferable (37). Probiotic foods and consuming habits they
consume according to the cultures and nutritional habits
of the countries may vary (36). Probiotic and psychobiotic
consumption is increasing day by day with the increase
in the level of knowledge. It is thought that psychobiotics
have positive effects such as reducing the effects of obesity
such as emotional eating because of the effects of anxiety,
depression and psychological problems. As far as we know,
our study is the first study to investigate the relationship
between psychobiotics and mood in health workers in
our country. Healthcare workers are a group that is under
serious stress. Adding psychobiotic foods to their diet can
improve their mood.

CONCLUSION

Our study has some limitations. The study is limited
to Safranbolu district of Karabiik province. It cannot
be attributed to the general. As a result of the literature
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review, the researchers determined the foods that
are described as psychobiotic. If there is a scale to be
developed for this purpose in the future, data will be
collected more objectively. In addition to these, it has not
been questioned how long the psychobiotic foods have
been consumed regularly.
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