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Abstract.

BACKGROUND: During the COVID-19 pandemic, the increase in the anxiety levels of individuals is associated with the
increase in body weight.

OBJECTIVE: To evaluate the effects of changes in individuals’ experiences and mood on eating habits and body weights
in during social restrictions due to COVID-19.

METHODS: The study included 623 adults in Turkey. Demographic characteristics, anthropometric measurements, infor-
mation about nutritional habits during the pandemic period were questioned via an online survey. The Beck Depression
Inventory (BDI) was used to evaluate individuals’ negative perspectives.

RESULTS: The rate of patients who experienced body weight changes during the pandemic period was 61.4% (40.2%
experienced increase), the mean BDI value was found to be higher in individuals whose body weight increased/decreased
compared to those who experienced no change in body weight (p =0.008, p=0.02, respectively). Variables that positively
affected the BDI scores, which was performed in individuals with increased body weight, main meal numbers (p <0.03),
and change in dried fruit consumption (p =0.05). The variables that negatively affected the BDI scores were body weight
increase (p =0.05) and changes in cheese consumption.

CONCLUSIONS: We found that the changes in the emotional state during COVID-19 had an effect on dietary habits and
body weight. There is a need for more comprehensive randomized studies on the interaction between lifestyle changes during
the social intervention period due to the COVID-19 epidemic, quality of life, emotional state and eating habits.
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1. Introduction

The novel coronavirus (CoV) infection (2019-nCoV), which emerged in Wuhan, China at the end of 2019 and
spread rapidly to other countries, was named by the World Health Organization (WHO) as COVID-19, which
is the abbreviation of “Coronavirus Disease 2019” [1]. Due to the growing concerns about the rapid spread of
the epidemic, a pandemic was declared by WHO on March 11, 2020 [2]. COVID-19 became an issue in Turkey
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starting on January 10, 2020 and the first meeting of the Scientific Advisory Board of the Turkish Ministry of
Health was held on January 22, 2020, and the first COVID-19 case was seen in Turkey on March 11, 2020
following neighboring European countries and Iran [3]. Quarantine has been implemented in many countries in
the world to prevent the spread of the epidemic and to use medical resources more effectively [4]. Many measures
and social interventions to prevent the spread of COVID-19 pandemic have been implemented in Turkey since
March 20, 2020, such as curfews for those who are under the age of 18 and those over 65, and closures of
schools/educational institutions, restaurants, cafes/bars, shopping centers, sports halls, and hairdressers, and the
prohibition of travel between provinces [3].

Due to changes in lifestyle during the social intervention period; the limited access to grocery shopping
(and thus, reduction of access to fresh food, increased consumption of pre-processed, fatty, salty, sugary, junk
food instead of vegetables, fruit, fish, and other fresh foods); closures of gyms (and thus, reduction in regular
physical activity); and, decreased working hours because of the closure of workplaces, psychological and sensory
responses to the COVID-19 epidemic may increase the risk of developing unhealthy eating habits [4]. During
this period, stress caused by the pandemic may lead to changes in eating habits, and cause excessive eating
behaviors and increased energy intake. It can lead to high-fat, carbohydrate, and protein consumption, and may
cause individuals to be particularly inclined to consume convenience foods and foods high in sugar content [5, 6].

Negative emotions may cause ‘emotional eating’, which is known to lead to overeating. In order to avoid the
negative feelings caused by self-isolation, people may be more likely to seek reward and satisfaction regardless of
the physiological signals of satiety and hunger [4]. The desire to consume a particular food is defined as “craving
for food”, which is a multidimensional concept that includes emotional, behavioral, cognitive, and physiological
processes. Serotonin production, known as the happiness hormone, increases with the craving for carbohydrate
foods, and this is associated with a good mood. In a sense, the consumption of carbohydrate-rich foods can be
thought of as self-medication in case of stress. The effect of carbohydrate foods in bad mood is proportional to
the glycemic index of the food [4]. On the other hand, rafined carbohydrate sources and consumption of sugar
can cause fluctuations in adrenaline levels, called ‘stress hormone’, and negatively affect the stress response [7].

During this compulsory social intervention period, it has been determined that individuals who are at risk of
social isolation, have higher depressive symptoms, and have obesity are exposed to more severe psychological
effects [8]. During the Covid-19 pandemic period, several studies on the psychological health of individuals
were evaluated and it was found that individuals increasingly showed anxiety and stress disorders and depressive
symptoms [9—-11]. During this period, restricted social life and increased psychological stress, along with dete-
riorating dietary habits and lifestyle changes, may increase the risk of obesity by causing individuals to increase
their body weight [12]. Obesity, beyond being a chronic inflammatory condition, has been reported that obesity
is a chronic inflammatory state, and it generally increases the risk of severe complications of COVID-19, which
may be more complicated in association with heart diseases, diabetes, and lung diseases [6].

The immune system, which is affected by nutrition as a key element, protects the body’s integrity by protecting
the body against environmental agents such as pathogenic microorganisms and chemicals. In order to protect
its defense mechanisms, the organism needs adequate and balanced nutrition with a healthy eating habit and the
appropriate intake of energy, vitamins, minerals, and water. Decreases in immunity in relation with malnutrition
and protein deficiency have been reported [13]. Conversely, in case of obesity, which develops due to the habit
of excessive amount of fat and energy intake, individuals have been reported to have less lymphocytes with less
phagocytosis ability to fight infection [14].

In this study, it was aimed to evaluate the effects of changes in the experiences and moods on eating habits
and body weights in a period when individuals are restricted by social intervention measures.

2. Materials and methods

This cross-sectional study was conducted with 19 age and older 623 adult individuals, who were not psycho-
logically or chronically ill, volunteered to answer the online questionnaire and scale questions. Individuals whose
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answers to the online questionnaire were inconsistent and who responded to the questionnaire more than once
were not included in the study. The online survey was announced via e-mail and social media between July and
August 2020, volunteers were sought, and in this survey, individuals were asked to evaluate before and during the
pandemic period. The online questionnaire consists of three parts. First part has items about demographic infor-
mation of the participants, such as age, gender, educational background, occupational information and income
levels, status of living alone, status of diseases, and medications used. The second part includes the individuals’
height (cm), body weight (kg), regular physical activity status (doing/not doing), and since height and weight
changes could not be measured due to the pandemic, they were evaluated based on their own statements. For fur-
ther analysis, the Body Mass Index (BMI) values of the patients were calculated with the formula: body weight
(kg)/height (m)2. According to the ranges set by WHO, BMI values were classified as: under 18.5kg/m? as
underweight, 18.5-24.9 kg/m? as normal, 25-29.9 kg/m? as pre-obese, and over 30 kg / m? as obese [15]. It also
includes the nutritional information of individuals, the number of meals per day, the frequency of consumption of
some foods and beverages, and the changes and amounts of these foods during the pandemic period. Since there
is no online food consumption frequency questionnaire validated in Turkey to evaluate the food consumption of
individuals, a 19-item food consumption frequency questionnaire developed by the researchers was used in this
study. The food consumption frequency questionnaire was prepared based on the Turkish Dietary Guidelines to
reflect the food consumption of individuals [16]. In the questionnaire form, 1 portion size information of the
questioned foods was given in order to ensure the accuracy of the data regarding the change in food consumption
amounts. The third part includes the Beck Depression Inventory (BDI) to question the participants’ negative
perspectives about the future before and during the pandemic. In this study, the BDI created by Beck et al.
[17] was used. BDI measures vegetative, emotional, cognitive, and motivational symptoms seen in depression.
The aim of the scale is not to diagnose depression, but to express the degree of depression in numbers (0-9
points = Minimal Depression, 10-16 points = Mild Depression, 17-29 points = Moderate Depression, 30 points
and above = Severe Depression). Each item identifies a behavioral pattern specific to depression and the inven-
tory includes 21 self-evaluation statements with four options (0-3). The score that can be obtained from the
scale varies between 0 and 63 [18]. In the study, since the insufficiency of the number of people in depression
degrees may affect the results of the analysis, the analyses were performed on three levels of depression: minimal
depression, mild depression, and moderate/severe depression, combining the degrees of “moderate depression”
and “severe depression”.

Approval for this study was obtained from the Scientific Research Platform of the Ministry of Health with the
decision number 2020-05-19T13_15_24. Ethics Committee Approval was obtained from the Ethics Committee
of Toros University Scientific Research and Editorial Board (#34/35, 17/06/2020).

2.1. Statistical analysis

The data obtained in the study were evaluated with the SPSS 16.0 package program. In this study, sample size
calculated with statistical power analysis using Cohen’s large effect size. For the effect size, it was determined
that 83.2% power value would be reached when 220 observations were studied with a medium effect (d=0.50),
5% type 1 error. Finaly, we recruited 623 individuals in this study. Appropriate descriptive values are given for
qualitative and quantitative variables. Qualitative variables are expressed as number (n) and percentage (%),
and quantitative variables as mean and standard deviation (X = SD). The suitability of the variables to normal
distribution was evaluated using the Kolmogorov-Smirnov test. The homogeneity of the variances of the groups
was examined with the Levene test. Between two independent groups, a difference between two means test
(Student’s ¢-test or non-parametric test) was used for continuous variables, and the non-parametric Wilcoxon test
was used for the dependent two groups and continuous variables. Non-parametric Kruskal-Wallis analysis was
used in groups of three or more. The Chi-square (x2) test was used for proportions in independent groups and the
McNemar chi-square (x2) test was used for dependent groups. A value of p <0.05 was considered statistically
significant. Logistic regression analysis test was used to evaluate the variables thought to affect the BDI values.
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3. Results

In this study, the rate of patients who experienced a change in body weight during the pandemic period was
61.4%. The proportion of individuals with an increase in body weight was 40.2% (n=251), the rate of individuals
with a decrease in body weight was 21.2% (n=132), and the rate of individuals with no change in body weight
was 38.6% (n=240). In our study, the median value of change in body weight was 2 kg (1-15 kg) according to the
self-reports of the individuals. It was found that individuals whose body weight increased during the pandemic
period had less physical activity than individuals whose body weight did not change (p =0.001). As expected,
these individuals consumed more bread, bakery products, nuts, dried fruit, oil, carbonated beverage, tea/coffee,
and sugar (p <0.001). Demographic characteristics of the individuals are shown in Table 1.

In our study, before the pandemic period, 65% (n=405) of the individuals had minimal depression, 16.2%
(n=101) had mild depression, and 18.8% (n = 117) had moderate-severe depression according to the BDI classi-
fication. During the pandemic period, 64.5% (n=402) of the individuals had minimal depression, 13.3% (n=83)
had mild depression, and 22.3% (n=138) had moderate-severe depression. According to comparison of the
participants regarding the pre- and during-pandemic BDI scores, it was observed that there was an increase in
moderate and severe depression group during the pandemic compared to the pre-pandemic period (p =0.008).
Pre-pandemic BDI values showed negative correlation with age (r=-0.092, p =0.02), but there was no correlation
between BDI and age during the pandemic period.

It was found that the mean BDI values of the individuals participating in the study before the pandemic were
lower in obese individuals than in underweight individuals (p =0.007). On the other hand, BDI mean values of
individuals during the pandemic period did not differ statistically according to the BMI classification. However,
it was observed that the average BDI values of the individuals with normal body weight increased during the
pandemic period compared to the pre-pandemic period (p =0.02) (Table 2).

The relationship between BDI mean values and body weight change during the pandemic period is shown in
Table 3. It was determined that those whose body weight increased and those whose body weight decreased in the
pre-pandemic period had higher BDI mean values (p =0.001, p=0.003, respectively) compared to those whose
body weight did not change. During the pandemic period, higher mean BDI values were observed in individuals
whose body weight increased and those whose body weight decreased compared to those whose body weight
did not change (p =0.008, p=0.02, respectively).

As aresult of the logistic regression analysis performed by excluding individuals with decreased body weight
from the analysis (n=491), a significant regression model (F(14,72), 6.01, p<0.001) was established in our
study and 45% of the variance in the dependent variable (R? adjusted = 0.45) was found to be explained by the
independent variables. Variables that positively affected the BDI scores during the pandemic period were the
absence of a disease (3 =0.30, t(72) =3.33, p=0.001), the number of main meals (3 =0.17, t(72) = 1.95, p <0.03),
and the change in the amount of dried fruit consumption (8 =0.21, t(72) =1.96 p=0.05), and the variables that
negatively affected the BDI scores were the increase in body weight (3 =-0.24, t(72) =-2.54 p=0.01) and the
change in cheese consumption (3 =-0.29, t(72) =-2.72, p <0.008) (Table 4).

4. Discussion

This study was conducted to evaluate the relationship between emotional states and eating behavior during
the pandemic period, and it was observed that the changes in the mood, which were observed via an online
questionnaire, caused a change in eating habits and body weight. There are many factors that lead people
to eating behaviors due to emotions, and also affect this behavior. These include obesity, body perception,
media, religious and cultural beliefs, past experiences, socio-demographic characteristics, current emotional
state, hormones, environment, genetics, and appetite [19]. The COVID-19 pandemic represents not only an
important public health problem, but also a serious mental health problem. However, very little is known about
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Table 1

Demographic characteristics

Variable Value
Age, (median, min-max), year 31.00 (18-84)
Male/female, (n,%) 160/463 (25.7/74.3)
Educational Status, (n,%)

Literate 1(0.2)

Primary School 2(0.3)

Secondary School 1(0.2)

High School 54 (8.7)

University 400 (64.2)

Post-Graduate 165 (26.5)

Profession, (n,%)

Unemployed 60 (9.6)

Civil servant 186 (29.9)

Student 157 (25.2)

Private Sector 220 (35.3)

Status of Having a Disease, (1, %)
Yes 131 (21)
No 492 (79)
Living Alone, (n, %)
Yes 68 (10.9)
No 555 (89.1)
Body Mass Index, (n,%)

<18.5kg/m? 32 (5.1)

18.5-24.99 kg/m? 386 (62)

25-29.9 kg/m? 148 (23.8)

>30kg/m? 57 (9.1)

Smoking before the Pandemic, (1, %)

Yes 168 (27)
1-5 cigarettes 40 (6.4)
5-10 cigarettes 61 (9.8)
10-20 cigarettes 50 (8.0)
20 or over cigarettes 17 (2.7)

No 455 (73)

Regular Physical Activity before the Pandemic
Active 409 (65.2)
Sedentary 214 (34.8)

the psychological effect caused by the restriction of social life caused by this epidemic [20]. In a study evaluating
anxiety and depression in 6057 individuals in Argentina, based on a test conducted twice (at the onset of the
pandemic and after two weeks), it was observed that depression increased and anxiety and emotions (positive-
negative) levels decreased [20]. In a cross-sectional study conducted two weeks after the onset of the pandemic
in China, it is shown that 40% of the individuals participating in the study have increased depressive symptoms,
and it is emphasized that infectious diseases such as Covid-19 by increase their anxiety and stress levels and
affect the psychological health of individuals more [21]. Similarly, in our study, it was observed that there was
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Table 2
Evaluation of BDI mean values of patients according to BMI classification before and

during the pandemic

Variable Pre-Pandemic BDI Mean During-Pandemic BDI Mean
Values (X £ SD) Values (X £ SD)
BMI, n
Underweight (32) 12.03 +7.28** 11.09+7.46
Normal (386) 8.8+10.63 9.75 + 12.15%**
Pre-obese (148) 9.46+10.79 10.93 +12.07
Obese (57) 7.42 4+ 8.019* 10.75+14.48

BMI: Body Mass Index; BDI: Beck Depression Inventory. ¢ Wilcoxon signed ranks test *p < 0.05,
b Mann-Whitney-U analysis **p <0.001, ¢Kruskal-Wallis analysis, **p=0.01.

Table 3
Evaluation of the relationship between BDI score mean values and body weight change status

Variable Pre-Pandemic BDI Mean During-Pandemic BDI Mean
Values (X & SD) Values (X £ SD)

Change in body weight, n

Lose weight (132) 9.29 £9.31%%* 10.11 £ 10.93*

Weight gain (251) 10.57 £ 11.60%* 11.84 £ 13.43**

No change (240) 7.20£9.14 8.52+11.82

*Kruskal-Wallis analysis, p <0.01, Mann-Whitney-U analysis p < 0.05, ** Kruskal-Wallis anal-
ysis, p<0.01, Mann-Whitney-U analysis p < 0.005.

an increase in the number of individuals classified in the moderate/severe depression group during the pandemic
period according to the BDI classification. This result can be considered as an indicator of the negative effects that
the Covid-19 pandemic and subsequent social restrictions may have on the psychological health of individuals.

Obesity is a common finding in hospitalized COVID-19 patients, and its prevalence varies between studies.
Studies have reported that its obesity prevalence in COVID-19 patients is 10% in China, 41.7% and 47.5% in the
USA, and 75.8% in France [22-25]. In a study conducted in 37,252 adults in France, several negative changes such
as increase in body weight (35%; £ 1.8 kg average), decreased physical activity (53%), increased sedentary time
(63%), and unhealthy eating habits were reported during the pandemic period [26]. In another study conducted
in Greece, it was shown that individuals’ sleep time and screen time increased and their physical activity levels
decreased during the pandemic period, while 35% of individuals of study increased their body weight and this
increase was associated with increased breakfast, salty snacks, total snacks and decreased physical activity [27]. It
is known that people tend to consume delicious foods with high energy content, especially during periods of high
anxiety and stress levels such as the COVID-19 pandemic [28]. The pandemic period has started to be counted
as an obesogenic environment due to the negative effects on the physical activity levels as well as the negative
effects on the eating habits [29]. Studies have shown that stress stimulates the consumption of delicious food
in approximately 30% of the population [30, 31]. Traditional explanations for stress-related binge eating often
focus on the deterrent aspects of stress and the hedonic sedative effects of eating palatable foods. In other words,
increases in eating during stress are traditionally assumed to be an attempt to reduce stress by a hedonic attempt,
i.e., some form of self-medication [30-32]. In a study conducted in Italy during the COVID-19 quarantine period,
less exercise, self-reported boredom/loneliness, anxiety/depression, increased eating, snack consumption, and
consuming unhealthy foods, cereals, and sweets were associated with significantly higher weight gain [33].
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Table 4
Evaluation of the relationship between BDI scores and some variables during

the pandemic period using the regression analysis method

Variables Regression Analysis (R* adjusted
=0.45, p=0.001%%)
Coeff. %95CI )4
Gender, n 0.16 —1.01 10 9.64 0.11
Male (119)
Female (372)
Change in body weight, n -0.24 -10.98 to —1.33 0.01*

Increase (251)
No Change (240)
Disease, n 0.30 0.43to 1.72 0.001%*
Yes (110)
No (381)
Occupation, n 0.12 -0.77 to 3.76 0.19
Unemployed (60)
Civil Servant (186)
Student (157)
Private Sector (220)
Change in physical activity, n -0.10 -5.15100.37 0.08
Decrease (358)
No change (133)
The number of cigarettes/day, n 0.67 —1.66 to 3.46 0.48
1-5 cigarettes (36)
5-10 cigarettes (41)
10-20 cigarettes (43)
20 or over cigarettes (16)
Change in alcohol consumption, n -0.05 -3.311t01.85 0.57
Decrease (31)
Increase (28)
No change (93)
Quit (10)
Use of supplements, n 0.15 —0.50 to 7.69 0.08
Yes (76)
No (375)
Sometimes (40)
Number of main meals, n 0.17 —-0.06 to 6.91 0.05%
1 main meal (15)
2 main meals (271)
3 main meals (205)
Tea/coffee consumption, n -0.19 —7.95 to —0.50 0.08
Decrease (51)
Increase (264)
No change (172)

No coffee/tea consumption (4)

(Continued)

17
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Table 4
(Continued)
Variables Regression Analysis (R* adjusted
=0.45, p=0.001%*%*)
Coeff. %95CI P
Changein vegetable oil consumption,n -0.11 -6.13t0 1.15 0.17
Decrease (85)
Increase (170)
No change (357)
No vegetable oil consumption (11)
Change in cheese consumption, n -0.29 -3.98 to -0.61 0.008%**
Increased 1-3 portions (216)
No cheese consumption (27)
No change (248)
Change in legumes consumption, n -0.10 -2.3810 0.88 0.36
1-3 portions (205)
No legumes consumption (25)
No change (261)
Change in dry fruit consumption, n 0.21 -0.02 to0 3.25 0.05%

1-3 portions (166)
No dry fruit consumption (68)
No change (257)

“p<0.05, **p<0.01.

In another study conducted with obese individuals in the USA, it was shown that during the pandemic period,
72.8% of obese individuals participating in the study had increased anxiety and 83.6% had depressive symptoms,
the reason for this is shown as increased food stock with social restrictions, stressful eating, stress caused by
difficulty in reaching weight loss goals, and decreased physical activity levels [34]. In addition to the effect of
negatively affected eating habits and decreasing physical activity levels on increasing body weight during the
COVID-19 pandemic period, the increase in body weight can lead to an increased risk of infection too, thus
creating a vicious circle, so obesity and COVID-19 infection can be considered as two colliding public health
pandemics [20] In our study, we found that during the pandemic period, those individuals in whom decrease in
physical activity and changes in emotional state are effective in increasing body weight consumed more types of
foods with high carbohydrate content such as bread, bakery products, carbonated beverages, sugar, dried fruits,
and they consumed oil more. Furthermore, we found that individuals who experienced a change (increase or
decrease) in body weight during the pandemic period had higher BDI values compared to those whose body
weight did not change. The social intervention measures in Turkey due to COVID-19 means, on the one hand, the
risks of inactivity and reduced exercises, and, on the other hand, it also means that having meals constantly and
having more time for cooking. In order to break the vicious circle between obesity and COVID-19, individuals
should give more importance to their nutrition during the COVID-19 pandemic, were be guided for the right
food selection, and were provide exercise suggestions that can be done at home, such as walking in the house
and climbing stairs, thus will reduce both body weight gain and psychological stress, and individuals will be
more protected against the disease.

In addition to being a risk factor for inflammatory diseases, obesity is also associated with low self-esteem,
psychosocial comorbidities, and poor quality of life [35]. It is also often associated with various psychiatric
disorders, including major depression, anxiety disorders (social phobia and generalized anxiety disorder) [36,
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37]. For overweight and obese individuals, the psychological stress experienced during the COVID-19 quarantine
is considered the best indicator of body weight gain [38]. In studies on this subject, it has been found that the
increase in stress during quarantine triggers night eating attacks and disrupts the general meal order, causing an
increase in body weight of individuals [39—41]. In our study, it was found that one of the variables that positively
affected BDI during the pandemic period, which supports the literature, was the number of regular main meals.

In our study, when individuals are evaluated according to their nutritional habits during the pandemic period,
it is seen that the increase in the consumption of dried fruit affects BDE positively, and the increase in cheese
consumption negatively affects the BDI. The mechanisms between psychological problems and food consump-
tion are not fully known. Psychological problems, especially depression, fear, and anxiety, are the result of an
interaction between genetic, hormonal, immunological, biochemical, and neurodegenerative factors [42]. There
are a limited number of studies evaluating the association between fears and emotions experienced during the
pandemic period and eating habits [43]. In this study, the positive relationship between the increase in dried fruit
intake and the BDI scores during the pandemic period may indicate an increase in antioxidant capacity, caused
by dried fruits, which are rich in vitamins-minerals and phenolic compounds. While some studies have shown
that foods containing antioxidants affect depression positively by reducing tryptophan breakdown and increasing
the source of tryptophan for serotonin synthesis in the brain [44, 45], another study conducted in Japan showed
that there was no significant relationship between antioxidant minerals and depression [46]. In this study, it was
found that the increase in the amount of cheese consumption negatively affected the BDI scores. We think that
this result may be due to tyramine found in fermented foods, such as cheese and wine, and because tyrosine
is a naturally occurring amine, which is the biological precursor of serotonin, dopamine, norepinephrine, and
its deficiency is thought to play a role in depression [42, 44, 47]. Tyrosine has also been shown to work well
in those with dopamine-dependent depression. A pilot study conducted in 12 patients in France concluded that
administering 3200 mg/day tyrosine showed significant improvement in mood and sleep on the first day [48].
Kaya et al. [43] assessed fear and anxiety and changes in eating habits during the COVID-19 pandemic period
and reported that there was a positive correlation of increased cheese consumption with the COVID-19 Fear Scale
and Generalized Anxiety Disorder-7 test. However, it is thought that more comprehensive randomized studies
should be conducted on the relationship between increased cheese and dried fruit consumption and depression
in the pandemic period.

This study, apart from being a cross-sectional study, has important limitations. The most important of these
is that the changes in body weight, height and body weight are within their own declaration. Another is that
the comparison between the two periods cannot be clearly demonstrated because individuals are questioned in a
way to remind individuals of the pre-pandemic period. The last one is the lack of a validated food consumption
frequency questionnaire for the evaluation of food consumption of individuals in Turkey.

5. Conclusion

Asaresult, we determined that the negative changes in the mood of the individuals during the social intervention
period due to the COVID-19 pandemic have an effect on the nutritional habits and body weights of the individuals.
Considering the limitations of the study, there is a need for more comprehensive randomized studies on the
interaction between life style changes during the social intervention period due to the COVID-19 epidemic,
quality of life, emotional state and eating habits.

Funding

There are no financial supports provided.



20

0.0. Akkus et al. / COVID-19 pandemic: Changes in the emotions, body weights and nutrition habits of individualss

Acknowledgments

None.

Conflict of interest

The authors declare that there is no conflict of interest.

References

[1] Rismanbaf A. Potential treatments for COVID-19; a narrative literature review. Arch Acad Emerg Med. 2020;8(1):e29.

[2] Cintoni M, Rinninella E, Annetta MG, et al. Nutritional management in hospital setting during SARSCoV-2 pandemic: a real-life
experience. Eur J Clin Nutr. 2020;74:846-7.

[3] Tirkiye Saghk Bakanhgi, Halk Sagh@ Genel Midiirliigii. COVID-19 (Sars-Cov-2 Enfeksiyonu). Genel Bilgiler, Epi-
demiyoloji ve Tami. Bilimsel Damigma Kurulu Calismasi. Availablefrom: https://covid19.saglik.gov.tr/Eklenti/38597/0/
covid19rehberigenelbilgilerepidemiyolojivetanipdf.pdf (Accessed June 2020).

[4] Di Renzo L, Gualtieri P, Pivari F, et al. Eating habits and lifestyle changes during COVID-19 lockdown: an Italian survey. J Transl
Med. 2020;18:229.

[5] Moynihan AB, Van Tilburg WA, Igou ER, et al. Eaten up by boredom: consuming food to escape awareness of the bored self. Front
Psychol. 2015;6:369.

[6] Wu C, Chen X, Cai Y, et al. Risk factors associated with acute respiratory distress syndrome and death in patients with coronavirus
disease 2019 pneumonia in Wuhan, China. JAMA Intern Med. 2020;180(7):934-43.

[7]1 Eskici G. COVID-19 pandemisi: karantina i¢in beslenme onerileri. Anatol Clin. 2020;25:124-9.

[8] Pellegrini M, Ponza V, Rosata R, et al. changes in weight and nutritional habits in adults with obesity during the ‘Lockdown’ period
caused by the Covid-19 virus emergency. Nutrients. 2020;12:2016.

[9] Huang Y, Zhao N. Generalized anxiety disorder, depressive symptoms and sleep quality during COVID-19 outbreak in China: A
web-based cross-sectional survey. Psychiatry Res. 2020;288:112954.

[10] Moccia L, Janiri D, Pepe M, et al. Affective temperament, attachment style, and the psychological impact of the COVID-19 outbreak:
An early report on the Italian general population. Brain Behav. Immun. 2020;87:75-9.

[11] Rajkumar RP. COVID-19 and mental health: A review of the existing literature. Asian J Psychiatr. 2020;52:102066.

[12] Balanzé—Martinez V, Atienza—Carbonell B, Kapczinski F, et al. Lifestyle behaviours during the COVID-19 time to connect. Acta
Psychiatr. Scand. 2020;141(5):399-400.

[13] Khaled MB, Benajiba N. The role of nutrition in strengthening immune system against newly emerging viral diseases: case of
SARS-CoV-2. Nor Afr J Food and Nutr Res. 2020;4(7):240-44.

[14] Myles IA. Fast food fever: reviewing the impacts of the Western diet on immunity. Nutr J. 2014;13(1):61.

[15] WHO. Available from: http://apps.who.int/bmi/index.jsp?introPage=intro_3.html (Accessed April 27 2016).

[16] Besler HT, Rakicioglu N, Ayaz A, et al. Tiirkiye ye Ozgii Besin ve Beslenme Rehberi. Ankara: Merdiven Reklam Tamtim. 2015.

[17] Beck AT, Ward CH, Mendelson M, et al. An inventory for measuring depression. Arch Gen Psychiatry. 1961;4:561-71.

[18] Hisli N. Beck depresyon envanterinin tiniversite 6grencileri igin gecerligi, giivenirligi. Psikoloji Dergisi. 1989;7(23):3-13.

[19] Karakus SS, Yildim H, Biiyiikoztiirk S. Ug faktérlii yeme Slceginin Tiirk kiiltiiriine uyarlanmasi: gegerlik ve giivenirlik calismasi.
TAF Prev Med Bull. 2016;15(3):229-37.

[20] Canet-Juric L, Andrés ML, Del Valle M, et al. A Longitudinal study on the emotional mpact Cause bcy the COVID-19 pandemic
quarantine on general population. Front Psychol. https://doi.org/10.3389/fpsyg.2020.565688.

[21] Liang L, Ren H, Cao R, et al. The effect of COVID-19 on youth mental health. Psychiatr Q. 2020;91:841-52.

[22] Cai Q, Chen F, Wang T, et al. Obesity and COVID-19 severity in a designated hospital in Shenzhen, China. Diabetes Care.
2020;43(7):1392-8.

[23] Richardson S, Hirsch JS, Narasimhan M, et al. Presenting characteristics, comorbidities, and outcomes among 5700 patients hospi-

talized with COVID-19 in the New York city area. JAMA. 2020;323(20):2052-9.


https://covid19.saglik.gov.tr/Eklenti/38597/0/covid19rehberigenelbilgilerepidemiyolojivetanipdf.pdf
https://covid19.saglik.gov.tr/Eklenti/38597/0/covid19rehberigenelbilgilerepidemiyolojivetanipdf.pdf
http://apps.who.int/bmi/index.jsp?introPage=intro_3.html
https://doi.org/10.3389/fpsyg.2020.565688

[24]
[25]
[26]
[27]
[28]
[29]

[30]

[31]
[32]
[33]

[34]

[35]
[36]

[37]
[38]

[39]

[40]

[41]

[42]

[43]

[44]
[45]

[46]

[47]

[48]

0.0. Akkus et al. / COVID-19 pandemic: Changes in the emotions, body weights and nutrition habits of individualss 21

Kalligeros M, Shehadeh F, Mylona EK, et al. Association of obesity with disease severity among patients with coronavirus disease
2019. Obesity. 2020;28:1200-4.

Simonnet A, Chetboun M, Poissy J, et al. High prevalence of obesity in severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
requiring invasive mechanical ventilation. Obesity. 2020;28:1195-9.

Deschasaux-Tanguy M, Druesne-Pecollo N, Esseddik Y, et al. Diet and physical activity during the COVID-19 lockdown period
(March-May 2020): Results from the French NutriNet-Sante cohort study. MedRxiv. https:/doi.org/10.1101/2020.06.04.20121855.

Androutsos O, Perperidi M, Georgiou C, et al. Lifestyle changes and determinants of children’s and adolescents’ body weight increase
during the first covid-19 lockdown in Greece the COV-EAT study. Nutrients. 2021;13:930.

Abbas AM, Fathy SK, Fawzy AT, et al. The mutual effects of COVID-19 and obesity. Obes Med. 2020;19:100250.
Hancu A, Mihiltan F. Two pandemics coalition: Covid-19 and obesity. Internal Medicine. 2020;17(2):37-45.

Dallman MF, Pecoraro N, Akana SF, et al. Chronic stress and obesity: a new view of “comfort food”. Proc Natl Acad Sci USA.
2003;100:11696-701.

Dallman MF. Stress-induced obesity and the emotional nervous system. Trends Endocrinol Metab. 2010;21:159-65.
Koob GE. Allostatic view of motivation: implications for psychopathology. Nebr Symp Motiv. 2004;50:1-18.

Maugeri G, Castrogiovanni P, Battaglia G, et al. The impact of physical activity on psychological health during COVID-19 pandemic
in Italy. Heliyon. 2020;6:04315.

Almandoz JP, Xie L, Schellinger JN, et al. Impact of COVID-19 stay-at-home orders on weight-related behaviours among patients
with obesity. Clin Obes. 2020;10:12386.

Van Hout G, Van Heck G. Bariatric Psychology, Psychological Aspects of Weight Loss Surgery. Obes Facts. 2009;2:10-15.

Malik S, Mitchell JE, Engel S, et al. Psychopathology in bariatric surgery candidates: A review of studies using structured diagnostic
interviews. Compr Psychiatry. 2014;55:248-59.

Sarwer DB, Wadden TA, Fabricatore AN. Psychosocial and Behavioral Aspects of Bariatric Surgery. Obes Res. 2005;13:639-48.
Marchitelli S, Mazza C, Lenzi A, et al. Weight Gain in a Sample of Patients Affected by Overweight/Obesity with and without a
Psychiatric Diagnosis during the Covid-19 Lockdown. Nutrients. 2020;12:3525.

Fontanesi L, Marchetti D, Mazza C, et al. The effect of the COVID-19 lockdown on parents: A call to adopt urgent measures. Psychol
Trauma Theory Res Pract Policy. 2020;12:79-81.

Mazza C, Ricci E, Marchetti D et al. Roma, P. How Personality Relates to Distress in Parents during the Covid-19 Lockdown: The
Mediating Role of Child’s Emotional and Behavioral Difficulties and the Moderating Effect of Living with Other People. Int J Environ
Res Public Health. 2020;17:6236.

Marchetti D, Fontanesi L, Mazza C, et al. Parenting-related exhaustion during the italian COVID-19 lockdown. J Pediatric Psychol.
2020:45.

Hosseinzadeh M, Vafa M, Esmaillzadeh A, et al. Empirically derived dietary patterns in relation to psychological disorders. Public
Health Nutr. 2016;19:204-17.

Kaya S, Uzdil Z, Cakiroglu FP. Evaluation of the effects of fear and anxiety on nutrition during the COVID-19 pandemic in Turkey.
Public Health Nutr. 2020;24(2):282-9.

Ozenoglu A. Duygudurumu, besin ve beslenme iliskisi. ACU Saghk Bil Derg. https://doi.org/10.31067/0.2018.56.

Gostner JM, Becker K, Ueberall F, et al. The good and bad of antioxidant foods: an immunological perspective. Food Chem Toxicol.
2015;80:72-9.

Nakamura M, Miura A, Nagahata T, et al. Low zinc, copper and manganese intake is associated with depression and anxiety symptoms
in the Japanese working population: findings from the eating habit and well-being study. Nutrients. 2019;11(4):847.

Carpéné C, Galitzky J, Belles C, et al. Mechanisms of the antilipolytic response of human adipocytes to tyramine, a trace amine
present in food. J Physiol Biochem. 2018;74(4):623-33.

Sabelli HC, Fawcett J, Gustovsky F, et al. Clinical studies on the phenylethylamine hypothesis of affective disorder: Urine and blood
phenylacetic acid and phenylalanine dietary supplements. J Clin Psych. 1986;2:66-70.


https:/doi.org/10.1101/2020.06.04.20121855
https://doi.org/10.31067/0.2018.56

