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Abstract

Nutrition and its role in coronavirus disease have gained significant attention, but the dietetic students’ nutritional behaviors are
not well-known. Therefore, this study investigates the changes in nutritional habits and the usage of food supplements during the Co-
vid-19 pandemic in nutrition and dietetics students. A total of 211 students from the 1%, 2", 37, and 4™ classes in the Faculty of Health
Sciences Department of Nutrition and Dietetics in Aydin Adnan Menderes University (ADU) were attended this analytical survey, and
it was carried out through online Google docs forms. A total of 186 female (88.2%) and 25 male (11.8%) students attended the sur-
vey, while a few worked and studied. Even though there was no change in the number of students’ meals between before and during
the pandemic, the average body weight in kg increased (~1.26 kg) during the pandemic. The average body weight (kg) of the students
was increased by approximately 1.26 kg via pandemic, although there was no change in the number of meals of students before and
during the pandemic. The intake of the food supplements, including Vitamin D, multivitamins, probiotics, did not change significantly,
but the Vitamin C intake was significantly increased during the Covid-19 pandemic (p < 0.05). On the other hand, negative emotional
moods were increased during the pandemic. Generally, students’ eating habits were more effective than their demographic proper-
ties on depression and universities shaping essential roles in the students’ food choices. Therefore, it is crucial for college students to
take classes related to nutrition and improve their and other adults’ knowledge of food and nutrition. Furthermore, mask, distance,
and hygiene are the three preventive strategies on Covid-19 and other viral pandemics, and quality sleep, balanced eating habits, and

physical activity should be promoted for a long-term healthy life.
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Introduction of the century. Having fever, trouble breathing, and bilateral lung

In December 2019, patients who are the Huanan South China infiltration are some of the severe symptoms of this viral pneumo-

Seafood Market customers in Wuhan, Hubei Province, China, be- nia. Similar symptoms were also observed in other coronavirus in-

came infected with the third zoonotic human coronavirus (CoV) cidents, including severe acute respiratory syndrome coronavirus
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(SARS-CoV) and Middle East respiratory syndrome coronavirus
(MERS-CoV) infections [1]. According to World Health Organization
(WHO), the CoV infected and Kkilled ~175 and ~3.9 million people
so far, respectively. The highest number of CoV cases has been seen
in the United States and Europe, while Turkey is the 9" country
with the highest number of CoV cases (>5 million) [2]. On March
10, 2020, the first CoV-19 case was confirmed in Turkey, and only
seven days later, the first death was announced. Similar to the other
countries in the world, some restrictions were announced in Tur-
key, including closing all the universities and schools, preventing
visitors in the prisons, introducing travel restrictions to and from
high-risk cities and countries, closing shopping malls, lockdown
for people younger than 20 or older than 65 years old, and people
with chronic diseases and immune system deficiency, forbidding
traveling with private vehicles from and into the 31 largest cities,
wearing a mask in common areas, lockdown for everybody over
the weekends [3]. The Turkish government encouraged people to
stay at home through the slogan “stay at the home” and in Septem-
ber 2020, they courage people to stay healthy through the slogan
“mask, distance, and hygiene” [4]. During this process, we can say
that our energy expenditure has decreased due to the restriction of
our daily mobility, and an imbalance in our nutrition has emerged
[5]. Also, changes and disturbance in the work routine because of
the quarantine resulted in boredom and greater energy intake.
Furthermore, constant reading or hearing about the Covid-19 pan-
demic increases the stress level of people, and it leads people to
over-eating, especially comfort foods rich in sugar. Sugary foods
cause food cravings, and they increase the risk of obesity and car-
diovascular diseases beyond a chronic state of inflammation, which
increases the risk for more severe complications of COVID-19 [6].
In the list of Nutrition Recommendations on the Coronavirus (Co-
vid-19) of the Turkish Dietetic Association; it has been stated that
the consumption of vegetables and fruits should be prioritized,
good quality animal protein consumption should be considered,
and that daily adequate vitamin and mineral intake should be pro-
vided [7]. Also, food supplements have started to be used because
of adequate vitamin and mineral intake on the immune system [8].
In paralle], scientists have investigated the impact of the pandemic

in terms of nutrition habits and food additive usage.

When the studies on the changes in the dietary habits of adults
and students of the Covid pandemic are examined, these stud-
ies are generally based on the sociodemographic characteristics

of the groups [9,10] and the change of habits before and during
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the pandemic [11-13]. In a study conducted by Chi., et al. [14] on
adolescents in China, the correlation between sociodemographic
characteristics, physical activity, and Covid-19 correlated fear in
determining mental health problems in youth during the Covid-19
pandemic was given. Furthermore, to the author’s best knowledge,
this is the first study to examine the correlation between all param-
eters, including sociodemographic characteristics of both students
and individuals, dietary and dietary supplement use habits in the
Covid-19 period, and mood changes. An article in which research
about Covid-19 in Turkey was compiled determined that research-
es were generally about the diagnosis and treatment of Covid-19
[15]. Therefore, for timely prevention and effective intervention,
we attempted to analyze associations between the factors (i.e., so-
ciodemographic properties, emotional changes in the pandemic,
etc.) with students’ dietary habits and food supplement intake be-

fore and after the Covid 19 epidemic.

Nutrition science targets the foods consumed, the analysis of
the composition of these foods, their interactions with each other,
and their functions in the body. On the other hand, the science of
dietetics is based on what kind of nutrition plan should be pre-
sented to prevent or treat diseases. It is crucial for individuals to
stay healthy, create diet plans in case of illness, employ dietitians,
and nutrition education, especially in the fields of preventive public
health [16]. In a study conducted on university students receiving
health education in different fields, the nutritional subscale values
of nutrition and dietetics students were significantly higher than
other students [17]. However, like all other university students, nu-
trition and dietetics students have been exposed to financial and
emotional effects during the Covid-19. Effects, including changing
location, distant education, psychological effects of the pandemic,
anxiety, fear of harming their families, and decreased physical ac-

tivity, can be given as examples [18].

Although there are studies on the nutritional habits of adults
and students in the Covid-19 pandemic and the use of food supple-
ments [9-11,19-22], there are no studies specifically focused on
nutritional habits and supplements usage impacts on dietetic stu-
dents in the viral epidemic. It is crucial to study this issue since
nutrition and nutritional education are crucial for maintaining
good public health and avoiding diseases. Researchers, universi-
ties, and health authorities interested in the impacts of COVID-19
on student nutrition habits, especially those interested in the link

between context and food choice, may find this study useful.

Citation: Ayse Demet Karaman, et al. “Evaluating the Impact of Covid-19 Pandemic on Nutritional Habits and Supplementary Food Use in Dietetic

Students". Acta Scientific Nutritional Health 5.12 (2021): 81-95.



Evaluating the Impact of Covid-19 Pandemic on Nutritional Habits and Supplementary Food Use in Dietetic Students

Methods
Study design and population

A cross-sectional study using an online survey was conducted
in Turkey between June and July 2020 at the Aydin Adnan Men-
deres University. University students constitute the study popula-
tion (1%, 2", 3, and 4 classes). The survey was developed based
on literature [23-26]. The survey instrument included thirty-three
questions, including socio-demographic characteristics, nutritional
habits, and the use of food supplements before and during the pan-

demic.

The data was collected through Google forms. The general infor-
mation section about the study followed by asking the students to
confirm if they agreed to participate in the research. Furthermore,
it was asked to reach researchers who wanted to get more detailed
information about the study via email. The time to complete the

questionnaire was determined as approximately 10-15 minutes.

Sampling strategy

A useful size of eligible students was invited to participate in the
study through social media like WhatsApp groups and emails. The
survey form for self-completion was mandatory for all the ques-
tions. Dietetic students’ email addresses were obtained with offi-
cial permission from the Aydin Adnan Menderes University (ADU)
Dean of the Faculty of Health Sciences. All participants voluntarily
participated in the study and were thus considered exempt from
written informed consent. Those who agree to participate in the
study will be included in the study by random sampling method.
All the respondents were informed about the objectives of the
study, including confidentiality of the data at the beginning of the
survey. They consented to volunteer themselves in this completely
anonymized, non-experimental, online study, and no identifiable
information was gathered. The inclusion criteria were: a) partici-
pants aged 18 years and above; b) currently being a student at ADU
Health Science Faculty, Nutrition and Dietetics Department in Tur-
key. Participants were excluded if they were: a) below 18 years of
age; b) being a student extending enrollment at ADU Health Sci-
ence Faculty, Nutrition and Dietetics Department c) not being a reg-

istered student in that department.

Sample size

The sample size was calculated as 187 with a 95% confidence

level and a 5% margin of error. Descriptive statistics were calcu-
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lated for the survey population. The universe of the research is 362.
Since the research will be conducted online, it is planned to take
the population as a sample to increase the power of the research
due to the possibility of not participating in the research or loss.
Therefore, all the 1% (110 students), 2" (104 students), 3™ (82
students), and 4" class (66 students) students in the nutrition and

dietetic department were invited to the research.

Statistical design

The data were analyzed using SPSS software, version 22 (IBM
Corp, Armonk, NY, USA). Continuous variables were reported
as mean (*standard deviation [SD]), while categorical variables
were reported as frequencies and percentages. Student t-test and
one-way ANOVA tests were used to compare the mean knowledge
scores between different demographic groups. To check the differ-
ences for the tested variables before and during the pandemic, the
t-test was applied. A Chi-Square test was conducted to identify the
source of significant variation within each group. A confidence in-
terval of 95% (p < 0.05) was applied to represent the statistical
significance of the results, and the level of significance was prede-

termined as 5%.

Ethical considerations

The Non-interventional Clinical Research Ethics Commit-
tee of the University approved the study protocol (Code number:
2020/027). The study was conducted under the principles of the
Helsinki Declaration. As participation in the study was voluntary,
the research ethics committee approved the consent waiver. Be-
sides, the dean of ADU Health Faculty (June 22, 2020) and from
the Ministry of Health of Turkey (June 26, 2020) required official

permission was obtained.

Results

Participants’ characteristics and habits before and during

pandemic

The demographic characteristics of the students are shown in
table 1. A total of 211 students from the nutrition and dietetic de-
partment completed the online questionnaire and were included
in the analysis. 186 (88.2%) participants were female, while 25
(11.8%) were male, and the average age of the students was 21.
Most of the students were not working but only studying nutrition
and dietetics department 1% (23.2%), 2" (23.2%), 3 (40.3%), and
4% (13.3%) classes, while only a few of them (2.9%) were both
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working and studying. The data related to the weight changes of
the students before and during the pandemic are presented in
Figure 1. The average body weight (kg) of the whole group before
the pandemic was 59.1 kg, and it increased approximately 1.26 kg
during the pandemic. Only 6.8% of the students lost weight, and
half gained weight during 90 days of the pandemic lockdown. The
average height of the students was 165.8 cm. Some habits of the
students changed during the Covid-19 pandemic compared to be-
fore (Table 1). Specifically, 93.4% of the students reported changes
in their daily/routine lives, 65.8% reported changes in their daily
sleep time. For those students, their sleep time increased with pan-
demic and became 5-8 hours daily sleep in general. Furthermore,
most of the students (64.5%, n: 136) reported that the increase in
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their sleep time also changed their food habits. However, most of
the students continued to eat two- or three-times meals before and
during the pandemic, and there was no change in their daily num-
ber of meals. Fruits and vegetables (22.9%), chips snacks (20.4%),
and meat products (20.4%) were reported as the most frequently
consumed foods by the students during the pandemic. 63.5% of the
students stated a change in their food intake during the pandemic;
psychological reasons (20.8%) and sleep pattern change, and in-
creased film-series watching (16.8%) were among the main rea-
sons for the change in food intake during the pandemic. Addition-
ally, most of the students (80.1%, n:169) decreased their physical
activities after the pandemic, while a very few (6.6%, n:14) did not

change their physical activity.

Gender, n (%)
Woman 88.2
o .
Age, year, mean (%) 21 Man 118 Body weight, kg, mean 59.1
Class, n (%) 0
1. class 23.2 Job n (%)
2. class 23.2 Student 972 Height, cm, average 165.8
3. class 40.3 Other 29
4. class 13.3 ‘
How many days he/she has been at home
o . The thought of sleep duration during the pandemic (days), average 90
Routine life change during L,
. change on food habits’ effect
the pandemic (%) 0
Yes 93.4 (%) Sleep time before pandemic (%)
No 6.6 Yes 64.5 <5 hours 4.0
No 35.5 5-8 hours 65.9
>8 hours 23.5
Food supplement use dur- Food supplement use before the Change in sleep time after pandemic (%)
ing the pandemic (%) pandemic (%) Sleep time increased 62.6
Yes 13.3 Yes 12.4 Sleep time hasn’t changed 23.7
No 86.7 No 80.1 Sleep time decreased 13.7
Food supplements usage Food supplements usage before
during the pandemic (%) the pandemic (%).
itami 20. D vitami 21
b Vltémw 03 v1ta.1m%n The most frequently consumed food and
Probiotic 9.4 Probiotic 21 ) .
s . food groups during the pandemic (%)
Multivitamin 15.6 Multivitamin 8.1 ,
) . . . Vegetables and fruits 229
C vitamin 14.1 C vitamin 4.8 Meat 204
Zinc 4.7 Zinc 4.8 . '
) . Cips and snack 20.4
Selenium 1.6 Selenium 4.8 .
Propolis 3.1 Propolis 4.8 Grain group 18.7
) ' Milk and dai duct: 17.7
Collagen 0 Collagen 3.2 Hrand caity procucts
Black elderberry 4.7 Black elderberry 0
Other 26.6 Other 27.4
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How many main meals
are fed after the pandemic Food intake change during the The effect of emotional change on food
(%) pandemic(%) intake during the pandemic (%)
Meal 1 3.1 Increased 63.5 Increased 21.3
Meal 2 40.3 Decreased 19.4 Decreased 55.9
Meal 3 319 Not changed 1171 Not changed 22.7
>3 Meal 18.1
Reasons for change in food intake during
Purpose food supplement usage .
) ) the pandemic(%)
. during the pandemic (%) .
How many main meals are . ) Psychological reasons 20.8
) Strengthen immunity 37.5
fed before the pandemic . Sleep pattern change 20.4
Prevent fatigue 19.0 . . )
(%) . Increasing movie and TV series 16.8
Physical performance 11.1 :
Meal 1 1.8 watching rate
Mental performance 12.0 : . )
Meal 2 37.2 Weicht control 6.0 Increasing social media usage 12.6
Meal 3 48.2 & , ’ Feeling blocked 10.2
Stress disorders 6.5 . .
>3 Meal 6.3 , Loneliness feeling 9.2
Joint problems 2.3 )
) i Insecurity 5.4
Sleeping disorders 5.6
Increased game play rate 4.8
Emotion feeling changes in during the
demic (¢
Through which source did the pan err.uc (%)
. . . Anxiety 18.3
Change in physical activity food supplements began to use
) . Sadness 13.5
level after the pandem- during the pandemic? (%) Fear 20.9
ic(%) Doctor 34.6 Diseustin 11'5
Decreased 80.1 Family/Friends etc 21.2 Eear g 3 9
Increased 13.3 Internet 15.4 Habbiness 1(; 4
Not changed 6.6 Pharmacist 26.9 ppine ’
TV 19 Insecurity 1.9
’ Blocked feeling 6.7
Boredom 12.9

Table 1: Demographic Characteristics, Dietary Habits and Supplementary Food Use of the Participants (n = 211).

Most participants reported that they did not use food supple-
ments before (% 80.1, n:181) and during (% 86.7, n:183) the pan-
demic. Vitamins, including D, C, and multivitamins, were among
the most common supplements before the pandemic. In addition,
they reported they started to use the food supplements during the
pandemic with advice from the doctors (34.6%) and pharmacists
(26.9%) to strengthen their immune system (37.5%) and prevent
fatigue (19.0%) (Table 1).

Based on the data in Table 1, emotional changes effectively
increased food intake in more than half (55.9%) of the students
during the pandemic. Table 1 also showed that the most common
emotional changes were fear (20.9%), anxiety (18.3%), sadness

Figure 1: Body Weight Changes of Students During the Covid19

(13.5%), and boredom (12.9%), respectively, during the pandemic.
Pandemic.
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Correlations between characteristics and habits before and
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Parameter Parameter p value
during pandemic Class 175%
In this study, we explored any changes in nutritional habits and Meat group consumption
food supplement intake before and during the Covid-19 pandemic relationship during the .135*
between the students, and relatively few significant differences pandemic
have been found. When examining the influence in changes of nu- Change in physical activity 172
tritional habits and food supplement intake during the pandemic during the pandemic '
compared to before, we found that there was a statistically signifi- How many main meals
cant difference between the averages only in the use of vitamin C were fed after the 143*
supplements during the Covid-19 pandemic compared to before Vitamin C pandemic
(Table 2) (p < 0.05). Vitamin C use also changed significantly dur- Supplement use before The use of food
. . pandemic supplements to strengthen|  .152*
ing pandemics compared to before. . . i
immunity in the pandemic
Numb M Standard ¢ Isi The effect of mood
umber ean al_l a.lr ig- (p) changes on food intake -151*
(n) deviation ; .
during the pandemic
Vitamin C Pandemic disgust .162*
usage before| 211 -.02844 .19309 -2.139| .034
pandemic & Pandemic sadness -.138*
Vitamin C Use of multivitamin
usage during supplements during the .162*
pandemic pandemic
Table 2: The Relationship Between Students’ Vitamin C Use of mult1v1ta.1m1n
] ) supplements during the 174>
Supplement Intake Before and After the Covid19 Pandemic. pandemic
Vitamin C Sleep time change after 149+
The relationships between the use of vitamin C supplements Supplement use during pandemic A
before and during the pandemic and other parameters are given pandemic Vitamin D supplement use .
in table 3 (p < 0.05). A statistically significant negative correlation before pandemic 141
was found between the students’ vitamin C supplements use be- Probiotic supplement use 141*
fore the pandemic and their classes (p <0.05). It can be said that before pandemic '

the upper-grade students used less vitamin C before the pandemic.
There was also a statistically significant relationship between the
use of vitamin C supplements before the pandemic and the use of
some parameters, including meat consumption, physical activity
changes, etc. (p <0.05). Similarly, in the use of vitamin C supple-
ments before the pandemic, there was a significant relationship
between the sadness and disgust of the students in the pandemic.
As expected, multivitamin supplements during the pandemic were
effective on vitamin C usage during and before the pandemic. It
means that whether it is a pandemic, students may take multivita-
mins between vitamin C. There was a significant negative relation-
ship between the vitamin C use during the pandemic and sleep time
change (.149). On the other hand, there was a positive statistically
significant relationship between the use of vitamin C supplements
during the pandemic and vitamin D and probiotic intake during the
pandemic (p < 0.05) (.141) (Table 3).

Table 3: Correlations between Vitamin C Usage on Students’
Eating Habits and Food Supplements Before and During Pandemic
(n=211).

*Correlation is significant at the 0.05.

The relationship between demographics and other parameters
before and during pandemic were given in Table 4. A statistical
evaluation was made to determine whether the difference between
the student classes and the Covid-19 epidemic nutrition was in-
fluential in the students’ nutritional habits and food supplement
intake (p < 0.05). There was a significant difference between the
students’ classes and the effect of sleep time change on food intake,
and this relationship was positive (p < 0.05). Additionally, since the

classes of the students increased, the use of vitamin C, collagen,
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selenium supplements before the pandemic decreased, and the sta-
tistically significant level of this situation was found to be strong (p

< 0.05). As the class of the students increased, anxiety feeling in the
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pandemic increased significantly (p < 0.05) (Table 4).

Body Cereal group consumption during the .162*
weight pandemic
The effect of mood changes on food intake | .161*
during the pandemic

Parameter p value
The effect of sleep duration change on .148*
food intake
Class . o "
Change in sleep patterns with increased -.148
food intake
Vitamin C supplement use before pan- -175*%
demic
Use of collagen supplements before the -142%*
pandemic
Selenium supplement use before pan- -175*%
demic
Pandemic anxiety .148*
Age Body weight .153*
The relationship between consumption of | -.145*
snacks (chips, chocolate, etc.) during the
pandemic
Sleep time change after pandemic .164*
Change in sleep patterns with increased -142%*
food intake
The relationship between increased food | -.138*
intake and feeling of loneliness
Pandemic sadness -.164*
Pandemic boredom -141*
Gender The relationship between increasing food | -.138*
intake and watching TV series/movies
Body weight change during the pandemic | .155*
Milk and dairy group consumption rela- .147*
tionship during the pandemic
In the pandemic, food supplement for .146*
physical performance purposes
How many main meals are fed after the 172*
pandemic
Pandemic disgust -163*
Thought of the effect of sleep time change | -.157*
on food habits
Height Class .147*
Probiotic supplement use before pan- -.138*
demic
Selenium supplement use during the .138*
pandemic
Pandemic anxiety -.142*
Pandemic fear -.160*

Table 4: Correlations Between Demographics and Eating Habits/
Food Supplements Before and During Pandemic of Students
(n=211).

*Correlation is significant at the 0.05.

Since student’s age increased in the pandemic, their body weight
also increased. Therefore, senior students gained more weight in
the pandemic. On the other hand, it was observed that as the age of
the students increased, they consumed fewer snacks (chips, choco-
late, etc.) (p < 0.05). Additionally, students with a lower age group

were more bored, lonely, and sad during the pandemic (Table 4).

The relationship between the nutritional habits of the students
(1: Female, 2: Male) during the pandemic and their intake of food
supplements depending on their gender was given in (Table 4).
In the pandemic, it has been determined that male students have
higher body weight changes, use of food supplements for physical
performance, and consumption of dairy products due to positive
correlation (p < 0.05). As expected, the height of the students in-
creased, students’ classes increased (p < 0.05). It was found that
when the height of the students increased, their feelings of anxiety
and fear decreased in the pandemic, and there was a statistically
significant relationship between these parameters. Similarly, as
the height of the students increased, selenium supplements usage
during the pandemic increased, but the probiotic supplements us-
age decreased (p <0.05). A statistically significant relationship was
found between the bodyweight of the students and the consump-
tion of the cereal group during the pandemic and the effect of emo-
tional change on food intake during the pandemic. The consump-
tion of cereal foods was a factor in the students’ weight gain during
the pandemic (Table 4).

Table 5 highlights that according to the correlations between
the effects of students’ emotional changes and eating habits dur-
ing the Covid-19 pandemic, generally, depression emotions are sig-
nificantly more related to eating habits than demographic proper-
ties (p < 0.05). There was a mostly positive significant difference
between all parameters (Table 5). This is consistent with a covid

related drop in the overall mood and wellness behavior of dietetic
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students. It was observed that happiness scores during pandemic  pandemic (p < 0.05).

positively related to food supplement and probiotics intake before

Class .148* Age
-141*
: : *
Height _142* |Pandemic boredom Increased food 1nt_ake and feeling 164
feeling of loneliness
I ing food intak -152*
nc;szsxlzicﬁ?ngn'll‘\? € 174% Change in physical activity during
' th demi
series/movies € pandemic
Pandemic anxiety | vegetable and fruit -155%
feeling group consumption 169* Use of collagen supplements
during the pandemic before the pandemic
Pandemic i -
anriemflcei?:ecu Using food supplements with .149*
Pandemic boredom 141* v g internet advice during the
pandemic
The effect of mood changes on -153*
P ic di 151
andemic disgust > food intake during the pandemic
Age -.164* Height -160*
Increasing food intake . . .168*
and watching TV 156 Increased nutrient intake and
series/movies increased gaming
Routine life change 152+ Increased food intake and feeling .168*
during the pandemic ' of loneliness
Consumption of snacks -.149*
Pandemic sadness (chips, Pandemic fear
. chocolate, etc. . . eep time change after pandemic
feeling hocol ) 139* feeling Sl . h f demi
during the
pandemic
Vitamin C Using food supplements with 175*
supplement use -.138* doctor’s advice during the
before pandemic pandemic
The feeling of happiness Using food supplements to .140*
and the pandemic .152* strengthen immunity in the
P pandemic
The idea of the effect of .156*
sleep 147+ Use of multivitamin supplements
duration change on food| during the pandemic
The feeling of habits
Pandemic blocked
happiness and the | Food supplement use an .emlc OC, ¢ . .155*
andemic before 141 feeling of feeling Use of probiotic supplements
P pandemic ' during the pandemic
Probiotic supplement 141* Vitamin D supplement use before 151*
use before pandemic ' pandemic
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Change in sleep time 157+ Bodv weicht 161*
after pandemic ’ y welg
Vegetable and fruit .149*
g:ogjpacossinmpgloln 138 Change in sleep patterns with
during the pandemic ' increased food intake
H i 1 J161*
a}vzrr:?:ggr; ?:;entlﬁz s 139+ Increased food intake and
pandemic ' increased social media use
Vitamin C supplement 162 Increased nutrient intake and 137*
pandemic dissust use before pandemic ' Pandemi siiresince increased gaming
feelin g Zinc supplement use duygu degisiminin Vegetable and fruit group -162*
& beforzp andemic .162*  |besin alimina etkisi consumption during the
P pandemic
Selenium supplement 162* Vitamin C supplement use before -151*
use before pandemic ' pandemic
Probiotic supplement 151 Use of collagen supplements -163*
use before pandemic ' before the pandemic
Using food | Selenium supplement use before -151*
sing food supplements the pandemic
to strengthen immunity| .146* P
in the pandemic Multivitamin supplement use -144*
before the pandemic
The relationship ) .163*
between increased food Using food supplements for
intake and feelings of .156* physical performance in the
demi
insecurity pancemic
Relationship between ) 170*
increased food intake 174 Using food supplements for body
i ' ight control in th demi
;’;I;i(ilemlc anger and feeling inhibited Pandemic anger Welght CONTrotin the pandemic
& Using food supplements feeling . . .175*
with doctor’s advice 173+ Using food supplements for joint
during the pandemic ' problems in the pandemic
H ] | Zinc supplement use before the .135*
Oow many main meals andemic
were fed before the .156* P
pandemic Probiotic supplement use before
the pandemic

Table 5: The Level of Correlation Between the Effects of Students’ Emotional Changes on Students’ Eating Habits and Food Supplements
During the Pandemic (n = 211).

*Correlation is significant at the 0.05.

Discussion

To our best knowledge, this is the first study that investigated
habits in dietetic students with nutritional changes during the pan-
demic. This study has been designed to examine the eating habits

and supplementary food use of the university students who stay

at home during the pandemic that has affected all humanity. The
present study mainly included females (88.2%), averagely 21 years
old, and mostly 3™ (40.3%) class nutrition and dietetic students.
Almost all students just were studying (Table 1). After the pandem-

ic, 93.4% of these students passed to distance education. College
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students stay at home for 90 days 1.26 kg body weight, increasing
at the end of the period (Figure 1).

The bodyweight of only 6.8% of students did not change for
90 days pandemic lockdown, while almost half of the students in-
creased. Covid-19 increased length of stay at home with the epi-
demic a virus-safe environment for students, increasing food in-
take and decreased physical activity levels. Several factors, such as
those related to lifestyles, like physical activity decrease (80.1%),
daily sleep time (65.8%), and eating habits (63.5%) increases, may
have influenced the change the body weight. Weight gain was an
outcome of the pandemic reported by other authors for university
students (Table 1). Unal, et al. [11] surveyed nursing students,
with the majority being women (84.1%). They reported that most
of the students (68.3%) observed an increase in their body weight.
In the same study, weight changes were related to physical activity,
house environment, and psychological desire to eat. The outcomes
reflected the results of the present research. Therefore, although
there was no change in the number of meals of the students before
and after the pandemic, their sleep time 64.5% (n: 136) increased,
and psychological reasons (20.8%) were the main reason for this
increase in food intake. In this sense, the possibility of minor in-
creases in body weight over brief periods being lasting and leading
to long-term weight gain should be considered [27]. It is among
the suggestions developed due to Covid-19, mainly for strengthen-
ing, balance and control, stretching exercises with walking at home,
squats, sit-ups, and yoga through the internet, mobile technologies,
and television [28,29]. WHO suggests all ages 18-64 for healthy
individuals 150 min/week moderate or 75 min/week of vigorous

physical activity [30].

Consumption of fiber, whole grains, unsaturated fats and anti-
oxidants, adequate intake of vitamins A, C, D, E, and B group, ome-
ga-3 polyunsaturated fatty acids, selenium, zinc, and iron to reduce
COVID-19 susceptibility and its long-term complications, avoiding
the consumption of saturated fatty acids, sugar, and refined carbo-
hydrates and paying attention to healthy eating habits are of great

importance for maintaining immune function [21].

We observed the most frequently consumed foods like veg-
etables and fruits (22.9%), which are health-promoting products
recommended by The Food and Agriculture Organization during
the Covid-19 pandemic [31]. This survey also revealed that chips
snacks (20.4%), and meat products (20.4%) were frequently con-
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sumed by students. However, when comparing these data with oth-
er studies developed using university students and adults, bread
and other bakery products such as white bread, pastry, and pie
were the most frequently eaten in Turkey [5,22,32,33]. Consider-
ing the nutritional status of the Turkish people, the primary food is
bread and other grain products; the main factors for these results
in our study may be related to dietetic students knowing training in
the field of health, nutrition, food composition. Therefore, this find-
ing could indicate specific characteristics of the population inves-
tigated rather than a distinctive trait of the pandemics. In Poland
study, vegetables and bakery products were the most consumed
foods in adults [20].

During the COVID-19 pandemic, to create a strong immunity,
having a balanced diet, taking vitamin D supplements, ample fluid
intake is critical [12]. When examining the food supplements us-
age during the lockdown compared to before, we found that gen-
erally, students did not use (80.1% and 86.7%). In this study, we
would have expected an increase in food supplements diversity
and levels, but only 13.3% of the students reported that they had
used supplements such as vitamin D, multivitamins, and vitamin
C during the Covid-19 pandemic to enhance the immune system
(34.6%) thus they could protect themselves from the disease with
the advice of doctors (34.6%) and pharmacists (Table 1). Overall,
regardless of the time point, the use of dietary supplements in this
study was lower than other researches [10,20,22]. However, this
study was conducted in the early stages of the pandemic lockdown
in Turkey; these outcomes should not be considered a result of Co-
vid-19. Additional long-term research is needed, including the use
of herbal products. There are publications that high doses of vita-
min C supplementation can be used in CoV-positive cases [34-36],
but it has not been conclusively proven to be protective against the
disease. Studies have shown that vitamin C helps to prevent lower
respiratory tract infection susceptibility under certain conditions,
while COVID-19 may cause lower respiratory tract infection [37].
In another study, it has been reported that countries with low aver-

age vitamin D levels had a higher number of Covid-19 cases [38].

Lockdown can limit the spread of Covid-19. During Covid-19,
physical health can be maintained through social distancing,
masks, and handwashing [39]. Furthermore, factors such as an in-
crease in food prices, unemployment, decreased income, living in
large families can be adversely affected [21] food intake and men-

tal stress. Also, more COVID-fear was significantly associated with
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higher insomnia, depression, and anxiety [14]. Therefore, students
at all academic levels (high school, undergraduate, and postgradu-
ate) demonstrated negative feelings, including anxiety, depression,
tiredness, stress, overwhelm, and low energy levels, because of the
lockdown [40]. Because of the Covid-19 related stress eating and
changes in the nutritional behavior should be prioritized these
days because many people are experiencing an increase in their
appetite and having many breakfasts and dinners each day [41].
For this reason, when the studies on the effects of emotional states
such as depression, anxiety, and stress on nutrition in the Covid-19
pandemic are examined, it is seen that individuals increase their
food intake. A study conducted on 341 individuals between the ages
of 18-65 living in Turkey determined that a large part of the indi-
viduals had changes in their moods due to Covid-19 and that these
changes increased their food intake [22]. Consistent with other Co-
vid-19 studies, the present study shows that dietetic students were
reported with fear (20.9%), anxiety (18.3%), sadness (13.5%), and
boredom (12.9%) with increasing food intake (55.9%) (Table 1).
Our results suggest that almost half of the dietetic students do not
perceive that strengthening the immune system through food addi-
tives consumption could help them limit Covid-19’s disease conta-
gion, although they were under mental stress due to the pandemic.
As aresult, there is an increase in emotional changes and increase
in food intake, associated with physical inactivity and consequently
weight gain, as reported by the university students in this research
and other studies [21,42,43]. We can say that these results were
taken from the study because the Covid-19 epidemic has many
new, scary, and unknown aspects, and people are indifferent rush-
es. In addition, it is thought that the negative emotional impact is
more since the majority of the students (88%) participating in our
research is female. Bonding the college students and the academic
personnel through social solidarity can generate physical and emo-

tional support.

The correlations with all characteristics and habits interested in
this study were given in Tables 2-5, respectively. According to table
2, compared to before the pandemic, dietetic students’ vitamin C
consumption varies significantly (p < 0.05). This result is partially
supported by a Covid study indicating that nursing students were
statistically taking more C vitamins during the pandemic than
before, more likely to increase immune system [11]. Vitamin C
regulates the function of the human immune system by support-

ing various aspects of both the innate and adaptive immune sys-
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tem, including epithelial barrier function, chemotaxis and antimi-
crobial activities of phagocyte cells, the function of NK cells, and
lymphocyte proliferation and differentiation. In humans, vitamin
C deficiency is associated with impaired immune responses and
increased susceptibility to infection, while vitamin C supplementa-
tion appears beneficial for preventing and treating infections [44].
In addition, there are publications that high doses of vitamin C
supplements can be used in CoV-positive cases, but it has not been

conclusively proven to be protective against the disease [45,46].

For this reason, the use of vitamin D, probiotics, and multivi-
tamins, the physical activities, moods, sleep times of the students
with the pandemic were influential on the students’ use of vitamin
C before and after the pandemic (Table 3; p < 0.05). According to
correlations, it can be said that the higher grades used less vitamin
C, and students may take multivitamins with vitamin C. Besides,
there was a significant negative relationship between vitamin C us-
age and sleep time change during the pandemic (,149). Maybe, for
this reason, it can be said that there is a significant difference in
the intake of vitamin C supplements due to reasons such as the fact
that the dietetic students participating in our research have more
fear at the beginning of the pandemic in protection from Covid-19,
and the sudden change in their emotional status and daily life by

leaving the university social life.

The correlations between demographics and all other param-
eters (such as eating habits, food additive usage, physical activity,
emotional change, etc.) before and during the pandemic were given
in Table 4 (p < 0.05). It could be mentioned that demographics and
other parameters are generally negatively correlated. Serin and
Kog [12] stated that they found a significant difference in all vari-
ables such as age, gender, self-isolation, and regular physical activ-
ity at home during Covid-19 and before, in their study, they exam-
ined the eating behaviors and depression status of 1064 university
students who stayed at home during the coronavirus pandemic. On
the other hand, another Covid-19 study conducted on individuals
living in Italy found that age was effective on people’s food con-
sumption habits, while other sociodemographic characteristics

(gender, educational status, etc.) were not [9].

According to our results, since they took more classes related
to nutrition, higher grade students used more vitamin C, collagen,
selenium supplements before the pandemic decreased (p < 0.05)

(Table 4). Similarly, as the age of the students increased (older stu-
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dents), they consumed fewer snacks (chips, chocolate, etc.) (p <
0.05). However, since the higher-grade students are older and their
graduation dates are closer, their career plans have been adverse-
ly affected by the pandemic, and the anxiety of finding a job has
increased (p < 0.05) (Table 4). Therefore, especially for last year
students, alternative plans such as training and projects are to be
developed in order to fulfill their graduation or social support, and
encouraging them by university counseling centers (financial sup-

port, job finding, etc.) can be done [39,47].

The current study indicated that male students had higher body
weight with positively correlated food supplements for physical
performance and consumption of dairy products (p < 0.05). It is
thought that female students are generally more active during the
day than male students since they do more cooking and housework
during quarantine at home. It is predicted that inactivity causes
weight gain in male students. Interestingly, higher height students
had lower feelings of anxiety and fear, but higher selenium supple-
ments were used (p < 0.05). It has been determined that selenium
plays a vital role in controlling the oxidative stress of viral patho-
gens in the host; therefore, selenium deficiency causes the weak-
ening of the defense against infectious diseases. For this reason, a
recent study conducted in China stated that low selenium intake
increased mortality caused by COVID-19 [48].

During the pandemic, a positive correlation was observed be-
tween the increase in weight gain of the students and the con-
sumption of cereal-type foods and emotional changes (Table 4).
The students have been affected adversely and consumed more
fat and carbohydrate food since they stayed at home, experienced
social isolation, doing only necessary/necessary shopping, and de-
creased mobility at home. For this reason, while the students are
protected from the Covid-19 pandemic, it poses a risk in terms of
increasing non-communicable chronic diseases, especially obesity.
A study conducted on adult individuals in Istanbul determined that
almost one-third of the participants consumed more sugary foods
to relieve themselves psychologically. Similar to our results, cereal
meal consumption contributed to the individuals’ weight increase
throughout the epidemic [49]. Our results suggest that the desire to
overeat due to the stress caused by staying at home should be over-
come not with food but with various occupations, such as reading a

book, doing exercise at home.

Besides, due to the COVID-19 outbreak, schools in Turkey and
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other countries have been indefinitely locked down at all levels.
Although universities have developed online portals to deliver
lectures, the uncertainty of academic development would have an
adverse impact on students’ psychological health. Most of the stu-
dents are unable to attend online classes because of some technical
problems. Online learning and working from home was complex.
Besides, it was found that most of the students had Covid-19 symp-
toms as well, which may lead to psychological distress [14,19,50].
The result of our study showed that generally, depression emotions
were positively correlated with eating habits more than the demo-
graphic properties (p < 0.05) (Table 5). It has been determined
that the students’ stress level has increased, affecting the students’
dietary habits. However, the happiness scores of the students dur-
ing the pandemic were positively related to the food supplement
and probiotics intake before the pandemic (p < 0.05). The nega-
tive impact of the pandemic on mental health may be continuous
and long-term [51]. Therefore, strategies to battle the undesirable
consequences of the Covid-19 pandemic on students should be
proposed, such as providing adequate information about online
face-to-face lectures, improving communication and psychological

assistance, and so on [40].

Strengths and limitations

We collected detailed information about nutritional habits and
food supplement intake before and during the three months of
the pandemic in a large sample of Turkish dietetic students. Our
study was timely as the data were collected almost three months
after the pandemic occurred in Turkey. In other respects, due to
this exceptional situation, we compared food consumption in the
summer time June-July 2020. We could have expected a season ef-
fect in our data, with an improvement of the nutritional quality of
diet in the summertime compared to spring due to increased avail-
ability of fresh fruit and vegetables. However, a sample size of 211
participants are still allowed to detect minor effects of students. A
limitation of this study is that the sample was not representative of
the Turkish student population and included more students with
higher educational levels as masters and Ph.D. degrees. Further-
more, height and weight could not be measured and taken with the

student statement.

Conclusion

In this research, the results showed the Covid-19 pandemic had

a significant change in the routine lives of the dietetic students, on
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their emotional moods, physical activities, and daily sleep time.
However, generally, there was no change in the number of meals
they ate before or during to pandemic. Interestingly, the foods most
frequently consumed by the students during the pandemic were
vegetables and fruits. Food supplements such as vitamin D, mul-
tivitamins, and probiotics intake did not change but increased vi-
tamin C usage significantly via the Covid-19 pandemic (p < 0,05).
Vitamin C supplements intake is positively related to the student’s
grade, physical activity change, vitamin D and probiotic intake,
and sadness but negatively related to sleep time change. Negative
emotional moods such as fear, anxiety, sadness, and boredom were
increased, respectively, during the pandemic. Interestingly, the eat-
ing habits of students were more effective than their demographic
properties on their depression. This emphasizes the critical role
of universities in shaping behaviors related to food choice. Collec-
tively, these findings suggest that more research is needed to un-
derstand the long-term impacts of Covid-19 on nutritional habits
of supplementary food usage. The findings of our study highlight
the importance of educating the students about nutrition on CO-
VID-19 can play a vital role in their protection from getting infected
with the disease and dramatically reduce the adverse effects of the
disease. Therefore, it is important to take classes related to human
nutrition for students outside of nutrition and health. It is also cru-
cial to generate a nutrition literacy culture in adults. It has been
suggested to the dietitians to give information on maintaining pub-
lic health and avoiding diseases. Moreover, more importantly, rec-
ommended three preventive strategies to on Covid-19 pandemic
(mask, distance, and hygiene) should be promoted quality sleep,
balanced eating habits, and physical activity to maintain healthy

lifestyle behaviors in the long term.
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