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Abstract: The long-term effect of the COVID-19 pandemic on lifestyle changes remains understudied.
This cross-sectional study aimed to assess changes in nutrition, physical activity, and body weight
among Lithuanian students during the pandemic and their post-pandemic persistence. Data were
collected from 1430 first-year students (325 males, 1105 females) through an online self-administered
questionnaire. The students indicated an increase in the consumption of snacks, fast food, home-
made confectionery, and sweets. A decrease in physical activity during the pandemic was reported
by 34.9% of males and 33.2% of females. Lifestyle changes during the pandemic were associated
with post-pandemic habits. A higher proportion of females (38.7%) than males (31.1%) indicated
an increase in BMI, which was more pronounced among students with overweight. A multivariate
logistic regression analysis revealed that reduced physical activity; the increased consumption of red
meat, snacks, fast food, and home-made confectionery during the pandemic; and post-pandemic
BMI were linked with weight gain. After the pandemic, weight gain persisted in 40.9% of students
who continued to follow unhealthy nutrition habits and had reduced physical activity. The study
emphasizes that the promotion of a healthy diet and regular physical activity among university
students is essential for developing lifelong habits that contribute to a healthy body weight and
overall well-being.

Keywords: COVID-19 pandemic; post-pandemic period; students; nutrition habits; physical activity;
weight changes

1. Introduction

First-year students are a dynamic group that experiences many challenges, changes,
and opportunities during their transition to higher education. Previous studies have identi-
fied unhealthy shifts in their dietary habits and physical activity, linking the changes with
weight gain [1-3]. In Lithuania, the prevalence of overweight and obesity increased among
first-year male students (from 11.3% in 2000 to 24.3% in 2017) and female students (from
5.2 t0 9.6%) [3]. The COVID-19 pandemic could potentially have exacerbated these shifts.

The sudden onset of the coronavirus disease (COVID-19) has changed the everyday
lives of many people. The countries have taken urgent and strict measures to control the
spread of the virus. The Lithuanian Government announced a quarantine on 16 March
2020 [4]. In Lithuania, the quarantine lasted more than a year, until 1 July 2021, with varying
levels of restrictions. Most workspaces, schools, universities, sports venues, and shopping
centers were closed. Educational institutions started distance learning. Drastic changes
in the educational process, social isolation, constant anxiety, and uncertainty began to
negatively affected the daily life of students [5]. Several studies showed changes in students’
dietary habits, with decreased breakfast consumption, increased snacking between meals,
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and increased total energy intake [6,7]. In addition, the students consumed less health-
promoting foods like grains, dairy products, nuts, fruits, and vegetables. Conversely, there
was an increase in the consumption of confectionery, sweets, and fast food [6,6-11]. Females
tended to consume more healthy foods and fewer unhealthy snacks, fast food, soft drinks,
meat and meat products, and fermented cheese than males [12-15].

Studies conducted in Southern European countries showed increased consumption
of legumes, fish, eggs, yoghurt, fruits, and vegetables [7,16,17]. Another study found
that students decreased their consumption of processed meat, sausages, and frozen semi-
prepared meals [5].

The decreasing level of physical activity among university students has become a
global concern in recent years [18,19]. The pandemic further exacerbated this issue, with a
decline in physical activity among students. More than 40% of Italian, 59% of Chinese, and
60% of Polish students reported lower physical activity than before the pandemic [16,20,21].
The duration of moderate-intensity physical activity decreased by one-third among Spanish
and French students [22,23].

Remote learning resulted in a larger proportion of students spending more time sit-
ting in front of electronic devices (e.g., computers, tablets, smartphones, and television
screens) [17,24]. Studies showed longer sitting times compared to pre-quarantine in Span-
ish, Italian, Saudi Arabian, and Canadian students [16,25-27]. The time spent on screens
increased more than twice among U.S. students [24], and it tripled among Croatian stu-
dents [17]. A study demonstrated that increased screen time and reduced physical activity
were associated with unhealthy dietary habits [28].

Changes in diet and physical activity during the COVID-19 pandemic have had
an impact on the body weight of students, with a substantial proportion experiencing
weight gain. The increase in body weight was more pronounced among students with
overweight [29].

Despite numerous studies exploring changes in students’ nutrition habits, physical
activity, and body weight during the COVID-19 pandemic, a significant gap remains in
understanding the pandemic’s long-term effects on the lifestyle and health of young people.
Under certain circumstances, temporary alterations in dietary and physical activity habits
can become a regular part of students’ daily routines. Reversing lifestyle changes caused by
the pandemic and reducing excess body weight can be challenging. Insights into students’
post-COVID-19 lifestyle choices could aid in creating proactive strategies to address adverse
lifestyle changes and related health issues. This study aimed to assess changes in nutrition,
physical activity, and body weight among Lithuanian students during the pandemic and
their persistence post-pandemic.

2. Materials and Methods
2.1. Study Design and Sample

The online cross-sectional survey was conducted among first-year students of the
largest Lithuanian Universities of Applied Sciences—Vilnius University of Applied Sci-
ences, Kaunas University of Applied Sciences, Klaipeda State University of Applied Sci-
ences, and Siauliai State University of Applied Sciences—in the second semester of the
2021-2022 academic year, specifically in April 2022. The data collection process involved
sending emails to all students of the selected faculties with information about the survey
and invitation to participate. The online survey was open for three weeks. Additional re-
minders were sent during the first and second weeks to encourage questionnaire completion.

Participation in the study was voluntary and anonymous, ensuring that individuals
felt comfortable providing their responses. Out of the initial 1494 respondents, a total of
64 participants (4.5%) did not provide all the required information. Consequently, these
individuals were excluded from the analysis, resulting in a final dataset of 1430 students,
comprising 325 males and 1105 females.

The study protocol received ethical approval from the Bioethics Centre at the Lithua-
nian University of Health Sciences (protocols BC-GVM(M)-80, BC-GVM(M)-118, and BEC-
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GVM(M)-119). Additionally, permission to conduct the study was obtained from the
administration of the participating universities, ensuring compliance with institutional
regulations and policies.

2.2. Measurements

A standardized questionnaire developed for this study was used. Questions about
dietary patterns, physical activity level, body weight, and changes in lifestyle habits during
and after the COVID-19 pandemic were included.

A food frequency questionnaire was employed to assess the students’ dietary habits [30].
The respondents were asked to indicate the frequency of consumption of various food
items, such as meat, fish, milk and dairy products, cereal products, fresh vegetables, fruits,
confectionery, sweets, soft drinks, fast food, unhealthy snacks, etc. Response options
included the following categories: ‘several times a day’, ‘daily’, ‘several times a week’,
“1-4 times a month’, and ‘never’. Based on the reported frequency of food consumption,
respondents were categorized into three groups: (1) ‘daily consumption” (‘several times
per day’ or ‘daily’), (2) several times a week, and (3) 14 times a month or less frequently
(“1-4 times a month’ or ‘never’).

Physical activity was evaluated by asking the following question: ‘In your leisure time,
how often do you do physical exercise for at least 30 min, which makes you at least mildly
short of breath or perspire?” According to the answers, the respondents were grouped into
two groups: physically active at least four times a week and physically active less often
than this.

The participants were asked to report their actual weight in kilograms and height in
centimeters. Subsequently, body mass index (BMI) was calculated by dividing the weight
(in kg) by the square of the height (in meters). BMI values were categorized as follows:
underweight (BMI < 18.5 kg/m?), normal weight (BMI 18.5-24.9 kg/m?), overweight (BMI
25-29.9 kg/m?), and obesity (BMI > 30 kg/m?).

Regarding the impact of the COVID-19 quarantine, students were queried about
changes in various lifestyle factors, including diet, physical activity, and body weight,
compared to the usual routine. The question was: ‘How did the listed lifestyle factors and
body weight change during the COVID quarantine compared to your usual lifestyle and
body weight?” Response options included: ‘increased’, ‘remained as usual’, and ‘decreased’.
In terms of weight change, respondents were categorized as those who gained weight and
others (‘remained as usual’ or ‘decreased’). Additionally, participants were asked about
changes after the pandemic: “Have the listed lifestyle factors and body weight returned
to their usual routine after the COVID-19 quarantine?’ The possible answers were: ‘the
changes remained” and ‘the changes returned to the usual routine’.

2.3. Statistical Analysis

Data analysis was conducted using the IBM SPSS Statistics software package, version
29.0 (IBM Corp.: Armonk, NY, USA, released 2022). Categorical variables were presented
as percentages and compared using the chi-square test. For multiple comparisons, the
z-test with Bonferroni correction was applied. Logistic regression analysis was used to
evaluate the associations between the increased consumption of certain foods during the
COVID-19 pandemic (dependent variable) and consumption of the same foods after the
pandemic. A separate logistic regression analysis adjusted for sex and age was performed
for every food item. The logistic regression analysis was also used to assess associations
between weight gain (dependent variable) and changes in nutrition and physical activity
during the COVID-19 pandemic and BMI after the pandemic. First, a univariate logistic
regression for every variable, such as sex, age, increased food consumption and decreased
physical activity during the COVID-19 pandemic, and BMI after the pandemic, was per-
formed. Next, multivariate stepwise logistic regression analysis was used by including all
potential independent variables in the model and eliminating those that were not statis-



Nutrients 2023, 15, 4091

4 of 14

tically significant. A significance level of 0.05 was chosen as the threshold for statistical
hypothesis testing.

3. Results

The main characteristics of the study population are presented in Table 1. The propor-
tion of female students was higher than male students. Moreover, comparable proportions
of students were observed in the age groups of 18-19 years and 20 years or older. Notably,
a significant proportion of students were from the two major universities, located in the
capital city Vilnius and the second largest city Kaunas, which collectively contribute to a
substantial portion of the study population. However, students from various regions of
Lithuania were studying at these universities. According to the self-reported weight and
height data, the majority of students had normal BMI (Table 1).

Table 1. Characteristics of the study population.

Characteristics n %
Gender
Male 325 227
Female 1105 77.3
Age groups
18-19 years 640 44.8
20 years and older 790 55.2
Place of study
Vilnius University of Applied Sciences 508 35.6
Kaunas University of Applied Sciences 579 40.5
Klaipeda State University of Applied Sciences 176 123
Siauliai State University of Applied Sciences 167 11.7
Body mass index
<18.5 kg/m? 142 9.9
18.5-24.9 kg/m? 936 65.4
>25 kg /m? 262 24.7

A substantial number of students reported significant changes in their eating habits
during the quarantine period, as revealed in Table 2. More than one-third of males (33.7%)
and 24.1% of females indicated an increase in snacking behavior. The consumption of
fast food, home-made confectionery, and sweets increased among over one-fourth of
males. Conversely, the rise in the consumption of these food items was comparatively less
pronounced among females. Interestingly, although a larger proportion of males reported
an increase in the consumption of fresh, boiled, and pickled vegetables, a greater number of
females indicated maintaining the same frequency of consumption as before the quarantine.
Furthermore, approximately one-fifth of respondents reported an increase in the amount of
food ordered for home delivery or takeaway. In terms of beverage consumption, a greater
number of students indicated a reduction in the usage of carbonated and sugary drinks
compared to those who reported an increase. A decrease in physical activity was reported
by more than one-third of the students. A higher proportion of females than males reported
an increase in their BMI during the COVID-19 pandemic: 38.7% and 31.1%, respectively.
Body weight decreased in 14.5% of female students and 7.7% of male students (Table 2).

Changes in diet during the COVID-19 pandemic were associated with post-pandemic
eating habits (Table 3). The likelihood of the increase in the consumption of both health-
promoting and non-healthy foods during the pandemic increased with the frequency of
consumption of the same foods after the pandemic.
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Table 2. Changes in students’ nutrition habits, physical activity and body weight during the COVID-

19 pandemic (%).
Changes
Variables Increased Remained as Usual Decreased p 'ZV alue
(x~ Test)
M F M F M F
Consumption of red meat 6.9 6.5 82.9*% 91.7 10.2 % 1.8 0.001
Consumption of porridge, flakes 14.6 11.7 77.3% 85.2 8.1* 3.1 0.002
Consumption of fresh vegetables 214* 15.7 72.7% 83.1 59* 1.2 <0.001
Consumption of boiled, 11.8* 52 82.9* 92.3 53* 25 <0.001
pickled vegetables
Consumption of fresh fruits or berries 214 17.2 72.6% 80.9 6.0% 1.8 0.002
Consumption of nuts, seeds 12.9 11.7 79.7 * 86.5 74* 1.8 0.001
Consumption of home-made 21.1% 145 70.2* 82.8 8.7% 2.8 <0.001
confectionery
Consumption of sweets 20.8 16.0 71.1% 80.0 8.1* 4.0 0.003
Consumption of sweetened beverages 13.2* 7.1 69.9 * 80.3 169 * 12.6 0.001
Consumption of fast food 23.2*% 14.8 62.4*% 74.8 14.4 10.5 <0.001
Consumption of snacks 33.7 % 241 60.9 * 73.5 53* 2.5 <0.001
Amount of food ordered for home 219 212 66.0 68.2 121 10.6 0.88
delivery/takeaway
Physical activity 15.1*% 7.7 50.0 * 59.1 34.9 33.2 0.001
Body weight 31.1* 38.7 61.2* 46.8 7.7* 14.5 <0.001
* p < 0.05 compared with females (z-test with Bonferroni correction for multiple comparisons). Abbreviations:
M—males; F—females.
Table 3. Odds ratios for the increase in consumption of certain foods during the COVID-19 pandemic
by the frequency of consumption of the same foods after the pandemic (multivariate logistic regression
analysis *).
Frequency of Consumption of the Food Product after the COVID-19 Pandemic
Food Products l\/}gﬁt}?g}ez:ss At Least Several Times a Week Daily
(Ref) OR ** 95% CI p-Value OR ** 95% CI p-Value
Red meat 1 4.0 2.0-8.2 <0.001 74 3.4-16.1 <0.001
Poultry 1 4.8 2.4-9.7 <0.001 3.4 1.8-6.7 <0.001
Meat products 1 2.1 1.4-3.3 0.001 3.3 1.8-5.6 <0.001
Fish and seafood 1 3.3 2.3-4.9 <0.001 2.9 1.3-6.5 0.009
Fermented cheese 1 22 1.3-3.8 0.003 33 1.0-6.3 <0.001
Milk and milk products 1 2.0 1.1-34 0.02 31 1.8-54 <0.001
Porridge 1 0.3 0.2-0.4 <0.001 0.2 0.1-0.3 <0.001
Legumes 1 4.7 2.9-75 <0.001 9.0 4.6-17.7 <0.001
Nuts 1 4.0 2.6-6.1 <0.001 6.0 3.8-9.4 <0.001
Fresh vegetables 1 1.6 0.9-2.8 0.08 3.5 2.0-5.9 <0.001
Fresh fruits and berries 1 2.3 1.5-3.5 <0.001 4.5 3.0-6.8 <0.001
Confectionery 1 22 1.6-3.0 <0.001 43 2.8-6.7 <0.001
Sweets 1 2.8 2.0-3.9 <0.001 4.7 3.2-7.0 <0.001
Soft drinks 1 3.5 2.4-5.0 <0.001 6.7 43-15 <0.001
Energy drinks 1 7.6 5.1-11.1 <0.001 13.5 7.8-234 0.001
Fast food 1 3.9 3.0-5.2 <0.001 25 1.34.7 <0.001
Unhealthy snacks 1 1.5 1.1-1.9 0.004 15 0.9-2.6 0.09

* Separate logistic regression analysis was performed for every food item; ** OR are adjusted for sex and age.
Abbreviations: OR—odds ratio, CI—confidence interval.

The odds of decreased physical activity during the pandemic adjusted for sex and age
were lower for students exercising at least four days a week than less often post-pandemic
(OR 0.6; 95%C1 0.4-0.8; p < 0.005).

The insufficient consumption of fresh vegetables and fruits after the pandemic was evi-
dent among the study participants (Table 4). Merely half (50.3%) of the female students and
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approximately one-third (36.9%) of the male students reported consuming fresh vegetables
on a daily basis. Similarly, about one-third of the female students (36.7%) and one-fourth
of the male students (28.9%) reported consuming fruits daily. The majority of students
consumed porridge several times a week or less frequently. Most students consumed meat
and meat products at least several times a week. Alarmingly, nearly half of the students
were found to consume confectionery, sweets, unhealthy snacks, and sweetened beverages
on a daily basis or several times a week.

Table 4. Distribution of male and female students, according to the frequency of consumption of
certain foods after the COVID-19 pandemic (%).

Frequency of Consumption of the Food Product

Food Products Sex . At Least Several  1-4 Times a Month or f-zv ;lu:,)

Daily Times a Week Less Frequently xS

Red meat (pork, beef) 1\;1 218 2.?9* gg; 1363.,(.)4* <0.001

Poultry (chicken, turkey) 1\1;[ 311 7..96* 5643..26* 113 é.98* <0.001

P =)

Fish and seafood I\é[ 53'?3* 5;53* 5781'.82* <0.001
Fermented cheese 1\1;[ 1182'.34* igg 3:6?9* 0.01
Milk and milk products 1\1;[ 32(1) ﬁé ;gg 0.66
T a:
S T )

* *

O 7

Fresh vegetables I\;I 356 (')?3* 45,69"84* 116 (f’; <0.001
Fresh fruits and berries I\lf 23? é?; ggg ;gi 0.02
oty W B3 s
I i

Soft drinks I\lf 122 ' 122 ' 42?;.36* <0.001

Energy drinks I\lf ;; 219 9'.11* 6735'?6* <0.001

Fast food u 55 05 03" oo

Unhealthy snacks I\lf Sfo* 326 5'.65* 5;6%5* <0.001

* p < 0.05 compared with females (z-test with Bonferroni correction for multiple comparisons). Abbreviations:
M—males; F—females.

Females displayed a higher level of adherence to healthier eating habits compared
to males. Specifically, females demonstrated a greater frequency for the consumption of
fresh vegetables, fruits, and berries. However, they presented a lower frequency for the
consumption of various types of meat and meat products, fermented cheese, fast food,
unhealthy snacks, and sweetened beverages than their male counterparts (Table 4). One-
third (32.3%) of male students and 23.2% of female students exercised post-pandemic at
least four days a week (p < 0.001).
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Most students (62.5% of males and 66.3% of females) had a normal body weight after
the pandemic. Underweight was identified twice as frequently in females compared to
males (11.3% and 5.2%, respectively, p < 0.05). Even 32.3% of males and 22.4% of females
(p < 0.05) were overweight. The most significant increase in body weight during the COVID-
19 pandemic was identified within the group of students with overweight (Figure 1).
Approximately half (52.7%) of the overweight or obese students indicated an increase
in their body weight during the quarantine period. Conversely, in the underweight and
normal BMI groups, 14.8% and 34.3% of the students reported an increase in body weight.

8:52

Overweight (BMI = 25) 38.7 ab
52.7'=b

- 13.02

Normal weight (BMI 18.5-24.9) - 52.6
3432

Underweight (BMI < 18.5)

- 232

62.0

14.8

% 0 10 20 30 40 50 60 70

B Decreased  ® No Changes/Doesn't Know M Increased

Figure 1. Changes in body weight during the COVID-19 pandemic compared to body weight after
the pandemic (%). @ p < 0.001 compared with underweight; ® p < 0.001 compared with normal weight.

Weight gain was associated with changes in nutritional habits. Among the students
who reported an increased consumption of red meat during the COVID-19 pandemic,
the majority (70.1%) experienced weight gain (Table 5). Moreover, an increase in the
consumption of various food items, including meat products, confectionery, sweetened
beverages, fast food, and snacks, as well as an increased amount of food ordered for
home delivery or takeaway, was associated with the weight gain of over 60% of students.
Additionally, the increased consumption of healthy foods such as fresh vegetables, fruits,
berries, nuts, seeds, and cereals was also associated with weight gain; however, a smaller
proportion of students gained weight while consuming these foods. On the other hand, a
high proportion of students who decreased their consumption of fresh vegetables, fruits,
berries, and porridge, also indicated weight gain. Decreased physical activity during the
COVID-19 pandemic was strongly linked to increased body weight (Table 5).

In the multivariate logistic regression analyses, the associations between weight gain
and increased intake of red meat, homemade confectionery, fast food, and snacks, as
well as decreased physical activity during the COVID-19 pandemic and BMI after the
pandemic, were statistically significant (Table 6). Reduced physical activity during the
pandemic increased the odds of weight gain by 3.8 times, followed by the increase in the
consumption of red meat, snacks, fast food, and homemade confectionery. Additionally,
the odds of weight gain increased by 1.2 times for every 1 kg/m? increase in BMI after the
pandemic. Furthermore, significantly higher odds of weight gain were observed among
female students.



Nutrients 2023, 15, 4091 8 of 14

Table 5. Proportion of students who reported weight gain caused by changes in nutrition and physical
activity during the COVID-19 pandemic (%).

Changes in Health Behavior

Variables Increased Ren{}a;::ld as Decreased (pX- ZV ;::lslte)
Consumption of red meat 70.1 34.2% 37.8* <0.001
Consumption of meat products 63.4 34.2% 38.4* <0.001
Consumption of porridge, flakes 48.7 33.3*% 54.5 <0.001
Consumption of fresh vegetables 55.4 30.9* 55.1 <0.001
Consumption of fresh fruits or berries 53.8 31.4* 51.4 <0.001
Consumption of nuts, seeds 57.2 325* 53.4 <0.001
Consumption of purchased confectionery 63.5 31.6* 36.1%* <0.001
Consumption of home-made confectionery 58.6 31.2*% 36.2% <0.001
Consumption of sweets 59.9 30.8* 36.3 * <0.001
Consumption of sweetened beverages 64.7 30.9* 43.5* <0.001
Consumption of fast food 61.2 27.7*% 43.5* <0.001
Consumption of snacks 60.4 26.2% 254 * <0.001
Amount Of: food ordered for home 653 20,5 * 51.0 <0.001

delivery/takeaway

Physical activity 354 20.8 * 61.9* <0.001

* p < 0.05 compared with increased health behavior (z-test with Bonferroni correction for multiple comparisons).

Table 6. Odds ratios (OR) for weight gain caused by sex, changes in some health behaviors during
the COVID-19 pandemic and BMI after pandemic (multivariate logistic regression analysis).

Variables OR 95% CI p-Value
Females vs. males 1.5 1.1-2.1 0.007
Increased consumption of red meat * 2.6 1.6-4.4 <0.001

Increased consumption of

. 15 1.1-2.1 0.01
homemade confectionery *
Increased consumption of fast food * 1.7 1224 0.003
Increased consumption of snacks * 1.9 1.3-2.6 <0.001
Decreased physical activity ** 3.8 2.9-5.0 <0.001
BMI after COVID 19 pandemic # 1.2 1.1-1.2 <0.001

* Reference variable—food consumption decreased or remained the same. ** Reference variable—physical activity
increased or remained the same. # OR were calculated for a one-unit increase in the BMI. Abbreviations: OR—odds
ratio, CI—confidence interval.

Even 40.9% of students who gained weight during the pandemic reported that body
weight remained elevated after the pandemic. Approximately half of such students (52.5%)
continued to consume snacks frequently (Figure 2). Almost a third of them answered
that other unhealthy eating habits, such as the increased amount of food eaten, increased
consumption of sweets, and home-ordered/takeaway food purchases, remained after
the pandemic. Reduced physical activity was mentioned by 47.5% of students, whose
weight remained elevated, compared to 19.2% of students, whose weight returned to
pre-pandemic levels.
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The amount of food eaten remained higher
Consumption of sweets remained higher

Consumption of snacks remained higher

17.9

32.8*

6.4

|

36.1**

14.1

f

52.5*

The increase in home order/takeaway food 141

purchases has remained

34.4*

Decreased physical activity remained | —— 17 5

% 0 10 20 30 40 50 60
H Body weight returned to pre-pandemic levels after the pandemic

B Body weight remained elevated after the pandemic

Figure 2. The proportion of students who maintained some lifestyle changes that occurred during
the pandemic, considering changes in body weight after the pandemic (%). * p < 0.05, ** p < 0.001
compared with students, whose weight returned to pre-pandemic levels.

4. Discussion

Our study revealed that most students’ nutritional habits did not align with a healthy
diet. Notably, there was an insufficient consumption of fresh vegetables, fruits, berries,
legumes, and fish, while an excess intake of meat and meat products, confectionery, sweets,
fast food, and unhealthy snacks was prevalent among students. Female students demon-
strated a higher level of adherence to healthier eating habits compared to their male
counterparts. Specifically, females consumed more vegetables, fruits, and berries and fewer
unhealthy snacks, fast food, soft drinks, meat and meat products, and fermented cheese.
The existing literature highlights that a significant number of university students fail to
meet the recommended daily intake of fruits and vegetables [11,14]. They prefer processed
and convenience foods, neglecting fresh and nutrient-rich options. A typical student diet
is characterized by frequent skipping of breakfast and meals and the consumption of
unhealthy food choices such as fast food, sugary snacks, and sugary beverages [14,15].
These dietary preferences are influenced by time constraints, busy schedules, the higher
cost of healthy foods, and the comfort and accessibility of fast food [9]. Unhealthy foods
are typically high in calories, saturated and trans fats, and added sugars, leading to weight
gain and the development of chronic noncommunicable diseases such as cardiovascular
diseases, diabetes, cancers, and others later in life. Males show a higher preference for fast
food, takeaway options, and meat and meat products than females. In contrast, females
tend to report healthier eating and snacking habits, often choosing fruits, vegetables, or
yoghurt [9,11,13-15]. Females’ food choices may also be influenced by concerns about body
weight and shape, which can impact their dietary decisions [15,31]. They might also be
more prone to emotional eating, using food as a coping mechanism for stress, sadness, or
other emotions [32]. Also, the better nutritional knowledge of female students compared to
males can influence their attitudes towards healthy eating and food choices [31,33].

The COVID-19 pandemic had a significant impact on dietary practices worldwide [34].
The implementation of lockdowns and work from home policies modified daily routines,
caused food shortages and income losses, and reduced physical activity [35]. Our study
revealed notable changes in the eating habits of university students during the COVID-
19 pandemic. These changes were characterized by frequent snacking; the increased
consumption of fast food, homemade confectionery, and sweets; as well as a greater
preference for ordering food for home delivery or takeaway. Our findings are in line with
existing data from other studies. Students in various countries were found to consume
insufficient amounts of healthy foods, such as cereals, dairy products, nuts, fruits, and
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vegetables. On the other hand, there was an increase in the consumption of confectionery,
sweets, and fast food during this period [3,5,6]. Other studies also indicated a decrease in
breakfast frequency, an increase in snacking between meals, and a rise in the number of
daily meals [3,4]. Moreover, in Spain, some students reported a shift from morning snacking
to late-night eating, with 54% of them admitting to consuming food before going to bed [7].
Similar patterns of eating were observed in Sweden, where breakfast consumption became
less frequent and late-night eating increased [36].

Spending a lot of time at home, social isolation, loneliness, and stress may contribute to
excessive energy intake, eating more than expected, and disruption in meal timings [37-39].
Irregular eating patterns, frequent snacking, and skipping breakfast led to an increase in
energy intake [6,40]. During quarantine, nearly one-third of students in Germany and Italy
reported increased food consumption, with pastries, bread, meat, dairy products, and fruits
being the most commonly consumed items [5]. Additionally, the consumption of cheese
snacks increased in Spain [7].

Our study found that one-third of students reduced physical activity during the quar-
antine. Following the implementation of remote learning in higher education institutions,
a substantial proportion of students adopted a more sedentary lifestyle, devoting extended
periods to sitting in front of electronic devices such as computers, tablets, smartphones, or
television screens [17,24]. These alterations in physical activity patterns included changes in
the amount of time spent on physical activities and modifications in the type and intensity
of physical activity. Both male and female students were affected, with male students’
physical activity seemingly more influenced by isolation and quarantine measures [41].

During the COVID-19 pandemic, changes in students’ dietary and physical activity
habits had notable implications for body weight. Our data show that more than a third
of students reported body weight gain. Other authors also found that modifications in
food consumption and physical activity had a negative impact on students” BMI [26,42]. In
Germany, Saudi Arabia, and Spain, approximately one-third of students experienced an
increase in body weight [7,8,26]. Studies conducted in Malaysia and Indonesia found that
body weight increased for every other student, while it decreased for every fifth student [43].
In Croatia, about one-fifth of students experienced weight gain, while approximately one-
third experienced weight loss [17]. Some studies reported no significant changes in body
weight among students [44—46].

In our study, more students with overweight and obesity than those with normal
weight reported a weight gain. Similar findings were reported by researchers from Turkey,
where 58.5% of participants experienced weight gain during the COVID-19 pandemic,
with the highest increase (66.3%) observed among individuals with obesity [47]. In a
Polish study, it was observed that people with higher BMI were more likely to develop
unhealthy dietary habits during quarantine. Increased BMI was associated with a less
frequent consumption of vegetables, fruits, and legumes during quarantine, while showing
higher adherence to meat, dairy, and fast foods [48]. Another Turkish study highlighted key
factors contributing to weight gain, including increased serving sizes, decreased physical
activity, and an elevated number of main meals. Moreover, the consumption of white
bread, packaged sweet products, and sugar was associated with weight gain [47]. A
study from Belgium revealed that the increased consumption of sweet or salty snacks and
reduced physical activity during the pandemic period were significant behavioral changes
associated with weight gain during the COVID-19 pandemic [49]. The findings from these
studies are consistent with data from our study, which identified associations between
nutrition habits, physical activity, and weight changes during the COVID-19 pandemic.
It is important to note that each country varies in terms of social, economic, and cultural
factors. Identifying the factors that contribute to the risk of weight gain is essential for
developing targeted interventions.

Our study provided evidence indicating that changes in dietary patterns during the
COVID-19 pandemic were associated with post-pandemic eating behaviors. Many studies
found adverse changes in dietary habits, physical activity, and body weight during the
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COVID-19 pandemic. However, there are a lack of data on whether these changes were
transient or persisted over time and on their potential impact on the future health of the pop-
ulation [34]. We observed that both health-promoting and non-healthy food consumption
showed a greater increase among students who continued to consume healthy food daily
after the pandemic. Additionally, our data reveal that students who reported persistently
elevated body weight after the pandemic were more likely to adopt unhealthy lifestyle
changes—including increased snacking, consumption of sweets, larger food portions, more
frequent use of home delivery or takeaway food services, and reduced levels of physical
activity—during the pandemic and maintain these changes post-pandemic. This highlights
the importance of paying special attention to students with overweight, encouraging and
supporting them to adopt healthy lifestyle habits. Promoting a healthy diet and regular
physical activity among university students is essential for developing lifelong habits that
contribute to healthy body weight and overall well-being. Informational campaigns, using
digital platforms and campus events, can educate students about the importance of a
healthy lifestyle. Collaboration with university catering services to provide a wide range of
healthy meal options is crucial. It helps students to make easier choices regarding plant-
based options, whole grains, fruits, and vegetables. Accessible and well-equipped physical
activity facilities at the university campus, walking, and biking paths create opportunities
for different types of physical activity. Promoting healthy nutrition and physical activity
among university students requires a collaborative effort from various stakeholders within
the university and community. University administration plays a crucial role in supporting
campus health initiatives, allocating resources, and creating policies that prioritize students’
healthy lifestyles. Student organizations can organize events and awareness campaigns
that encourage their peers to adopt healthy lifestyle habits. Local healthcare professionals
can become involved to provide students with evidence-based guidance related to healthy
nutrition and physical activity. Further studies are needed to evaluate the long-term health
effects of health promotion activities among students.

The main strength of our study lies in the assessment of nutrition, physical activity,
and body weight changes, not only during the COVID-19 pandemic but also the persistence
of changes post-pandemic. This approach provides a comprehensive view of how the
pandemic has affected students’ lifestyles in the long term. The selection of Lithuanian
applied science universities across various municipalities allowed us to represent different
geographical regions of the country. Additionally, our study involved students from diverse
faculties, including biomedical, social, and technological disciplines, which enhances the
representativeness of the student population.

This study has several limitations. First, data were collected using a self-administered
questionnaire and non-probability sampling. Students who were willing to participate
in the study might not accurately represent the whole student population. This can lead
to sampling bias and limit the generalizability of findings. The reliance on self-reported
data introduces the possibility of under-reporting and unintentional misreporting. Partici-
pants could not accurately recall changes in lifestyle habits during and after the COVID-19
pandemic, leading to memory bias. Additionally, respondents may provide answers that
they believe are socially acceptable or desirable rather than reflecting their true behaviors.
Moreover, the food frequency questionnaire has some limitations due to the inability of
individuals to precisely estimate and report their long-term food intake. While some
studies demonstrated that BMI calculations based on self-reported data can accurately
classify a sufficient part of the population into the correct BMI categories, potential inac-
curacies in reporting should still be considered [50,51]. Second, the cross-sectional study
design restricts the ability to establish causal relationships between the examined variables.
Finally, our study lacked information about the pre-pandemic nutrition habits, physical
activity, and body weight of participating students. This information would be very use-
ful in clarifying students” answers about changes in lifestyle habits during and after the
COVID-19 pandemic.
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5. Conclusions

The study revealed that most students’ nutrition habits deviated from the recom-
mended guidelines for a healthy diet. The COVID-19 quarantine led to significant alter-
ations in students’ eating habits, characterized by increased snacking; consumption of fast
food, homemade confectionery, and sweets; and a greater reliance on home delivery or
takeaway food services. Some dietary habits that emerged during the pandemic persisted
in the post-pandemic period. Interestingly, this applied to both health-promoting and
unhealthy habits and was linked to students” weight indicators. Students with overweight
and obesity were more susceptible to weight gain during the pandemic and maintained
unhealthy changes in eating habits and physical activity after the pandemic. Thus, the
promotion of a healthy diet and regular physical activity among university students is
essential for improving students’ post-pandemic lifestyles to prevent health problems
in the future. Additionally, future studies are needed to investigate the long-term effect
of COVID-19 restrictions on students’ lifestyles and associated health issues to develop
targeted strategies that ensure students’ well-being in the times ahead.

Author Contributions: V.K. and J.P. made substantial contributions to the conception and design
of the manuscript and carried out statistical analysis. VK., J.P., A.R. and M.G. were involved in
the drafting of the manuscript. All authors have read and agreed to the published version of
the manuscript.

Funding: The publication was prepared as part of the project, “Assessment of Health Risk Factor
Changes in Lithuanian Students and Adult Population during the COVID-19 Pandemic and Prepa-
ration of Recommendations to Mitigate Their Negative Impact”, funded by the State Public Health
Promotion Fund in 2022 (agreement No. (PRO) 2022-PRO-00090).

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Bioethics Centre at the Lithuanian University of Health
Sciences (protocols BC-GVM(M)-80, BC-GVM(M)-118, and BEC-GVM(M)-119).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to ethical issues.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

Beaudry, KM.; Ludwa, L.A.; Thomas, A.M.; Ward, W.E.; Falk, B.; Josse, A.R. First-year university is associated with greater
body weight, body composition and adverse dietary changes in males than females. PLoS ONE 2019, 14, e0218554. [CrossRef]
[PubMed]

Hilger, J.; Loerbroks, A.; Diehl, K. Eating behaviour of university students in Germany: Dietary intake, barriers to healthy eating
and changes in eating behaviour since the time of matriculation. Appetite 2017, 109, 100-107. [CrossRef] [PubMed]
Kriaucioniene, V.; Raskiliene, A.; Petrauskas, D.; Petkeviciene, J. Trends in Eating Habits and Body Weight Status, Perception
Patterns and Management Practices among First-Year Students of Kaunas (Lithuania) Universities, 2000-2017. Nutrients 2021,
13,1599. [CrossRef] [PubMed]

Government of the Republic of Lithuania: Quarantine Announced throughout the Territory of the Republic of Lithuania (Attached
Resolution). 2020. Available online: https:/ /Irv.lt/en/news/quarantine-announcedthroughout-the-territory-of-the-republic-
of-lithuania-attached-resolution (accessed on 17 May 2023).

Altena, E.; Baglioni, C.; Espie, C.A.; Ellis, J.; Gavriloff, D.; Holzinger, B.; Schlarb, A.; Frase, L.; Jernelov, S.; Riemann, D. Dealing
with sleep problems during home confinement due to the COVID-19 outbreak: Practical recommendations from a task force of
the European CBT-I Academy. J. Sleep Res. 2020, 29, e13052. [CrossRef]

Jehi, T.; Khan, R.; Halawani, R.; Dos Santos, H. Effect of COVID-19 outbreak on the diet, body weight and food security status of
students of higher education: A systematic review. Br. J. Nutr. 2023, 129, 1916-1928. [CrossRef]

Yokoro, M.; Wakimoto, K.; Otaki, N.; Fukuo, K. Increased Prevalence of Breakfast Skipping in Female College Students in
COVID-19. Asia Pac. |. Public Health 2021, 33, 438—-440. [CrossRef]

Huber, B.C; Steffen, ].; Schlichtiger, ].; Brunner, S. Altered nutrition behavior during COVID-19 pandemic lockdown in young
adults. Eur. |. Nutr. 2021, 60, 2593-2602. [CrossRef] [PubMed]


https://doi.org/10.1371/journal.pone.0218554
https://www.ncbi.nlm.nih.gov/pubmed/31269047
https://doi.org/10.1016/j.appet.2016.11.016
https://www.ncbi.nlm.nih.gov/pubmed/27864073
https://doi.org/10.3390/nu13051599
https://www.ncbi.nlm.nih.gov/pubmed/34064684
https://lrv.lt/en/news/quarantine-announcedthroughout-the-territory-of-the-republic-of-lithuania-attached-resolution
https://lrv.lt/en/news/quarantine-announcedthroughout-the-territory-of-the-republic-of-lithuania-attached-resolution
https://doi.org/10.1111/jsr.13052
https://doi.org/10.1017/S0007114522002604
https://doi.org/10.1177/1010539521998861
https://doi.org/10.1007/s00394-020-02435-6
https://www.ncbi.nlm.nih.gov/pubmed/33258996

Nutrients 2023, 15, 4091 13 of 14

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Fila-Witecka, K.; Senczyszyn, A.; Kotodziejczyk, A.; Ciutkowicz, M.; Maciaszek, J.; Misiak, B.; Szcze$niak, D.; Rymaszewska, J.
Lifestyle Changes among Polish University Students during the COVID-19 Pandemic. Int. J. Environ. Res. Public Health 2021,
18, 9571. [CrossRef]

Celorio-Sarda, R.; Comas-Basté, O.; Latorre-Moratalla, M.L.; Zerén-Rugerio, M.E,; Urpi-Sarda, M.; Illan-Villanueva, M.; Farran-
Codina, A.; Izquierdo-Pulido, M.; Vidal-Carou, M.D.C. Effect of COVID-19 Lockdown on Dietary Habits and Lifestyle of Food
Science Students and Professionals from Spain. Nutrients 2021, 13, 1494. [CrossRef] [PubMed]

Palmer, K.; Bschaden, A.; Stroebele-Benschop, N. Changes in lifestyle, diet, and body weight during the first COVID 19 ‘lockdown’
in a student sample. Appetite 2021, 167, 105638. [CrossRef]

Sprake, E.F,; Russell, ] M.; Cecil, ].E.; Cooper, R.J.; Grabowski, P.; Pourshahidi, L.K.; Barker, M.E. Dietary patterns of university
students in the UK: A cross-sectional study. Nutr. ]. 2018, 17, 90. [CrossRef] [PubMed]

Munt, A.E.; Partridge, S.R.; Allman-Farinelli, M. The barriers and enablers of healthy eating among young adults: A missing
piece of the obesity puzzle: A scoping review. Obes. Rev. 2017, 18, 1-17. [CrossRef] [PubMed]

Martinez-Lacoba, R.; Pardo-Garcia, I.; Amo-Saus, E.; Escribano-Sotos, F. Social determinants of food group consumption based on
Mediterranean diet pyramid: A cross-sectional study of university students. PLoS ONE 2020, 15, e0227620.

Mello Rodrigues, V,; Bray, J.; Fernandes, A.C.; Luci Bernardo, G.; Hartwell, H.; Secchi Martinelli, S.; Lazzarin Uggioni, P; Barletto
Cavalli, S.; Proenga, R.P.D.C. Vegetable consumption and factors associated with increased intake among college students: A
scoping review of the last 10 years. Nutrients 2019, 11, 1634. [CrossRef]

Brancaccio, M.; Mennitti, C.; Gentile, A.; Correale, L.; Buzzachera, C.F,; Ferraris, C.; Montomoli, C.; Frisso, G.; Borrelli, P.; Scudiero,
O. Effects of the COVID-19 Pandemic on Job Activity, Dietary Behaviours and Physical Activity Habits of University Population
of Naples, Federico II-Italy. Int. |. Environ. Res. Public Health 2021, 18, 1502. [CrossRef]

Dragun, R.; Vetek, N.N.; Marendi¢, M.; Pribisali¢, A.; Divi¢, G.; Cena, H.; Polasek, O.; Kol¢i¢, I. Have Lifestyle Habits and
Psychological Well-Being Changed among Adolescents and Medical Students Due to COVID-19 Lockdown in Croatia? Nutrients
2020, 13, 97. [CrossRef] [PubMed]

Verma, A.; Singh, G.; Patwardhan, K. Patterns of Physical Activity Among University Students and Their Perceptions About the
Curricular Content Concerned with Health: Cross-sectional Study. [MIRx Med. 2022, 3, €3152. [CrossRef]

Winpenny, E.M.; Smith, M.; Penney, T.; Foubister, C.; Guagliano, ].M.; Love, R.; Clifford Astbury, C.; van Sluijs, EM.E,; Corder,
K. Changes in physical activity, diet, and body weight across the education and employment transitions of early adulthood: A
systematic review and meta-analysis. Obes. Rev. 2020, 21, €12962. [CrossRef]

Galle, E; Sabella, E.A.; Da Molin, G.; De Giglio, O.; Caggiano, G.; Di Onofrio, V.; Ferracuti, S.; Montagna, M.T.; Liguori, G.; Orsi,
G.B,; et al. Understanding Knowledge and Behaviors Related to CoViD-19 Epidemic in Italian Undergraduate Students: The
EPICO Study. Int. |. Environ. Res. Public Health 2020, 17, 3481. [CrossRef]

Guo, Y.F; Liao, M.Q.; Cai, W.L,; Yu, X.X; Li, S.N.; Ke, X.Y;; Tan, S.X.; Luo, Z.Y.; Cui, Y.E; Wang, Q.; et al. Physical activity, screen
exposure and sleep among students during the pandemic of COVID-19. Sci. Rep. 2021, 11, 8529. [CrossRef]

Rodriguez-Larrad, A.; Mafias, A.; Labayen, I.; Gonzalez-Gross, M.; Espin, A.; Aznar, S.; Serrano-Sanchez, J.A.; Vera-Garcia, EJ.;
Gonzalez-Lamufio, D.; Ara, L; et al. Impact of COVID-19 Confinement on Physical Activity and Sedentary Behaviour in Spanish
University Students: Role of Gender. Int. |. Environ. Res. Public Health 2021, 18, 369. [CrossRef]

Tavolacci, M.P.; Wouters, E.; Van de Velde, S.; Buffel, V.; Déchelotte, P.; Van Hal, G.; Ladner, ]. The Impact of COVID-19 Lockdown
on Health Behaviors among Students of a French University. Int. ]. Environ. Res. Public Health 2021, 18, 4346. [CrossRef] [PubMed]
Barbieri, PN.; Giuntella, O.; Saccardo, S.; Sadoff, S. Lifestyle and mental health 1 year into COVID-19. Sci. Rep. 2021, 11, 23349.
[CrossRef]

Bertrand, L.; Shaw, K.A.; Ko, J.; Deprez, D.; Chilibeck, P.D.; Zello, G.A. The impact of the coronavirus disease 2019 (COVID-19)
pandemic on university students’ dietary intake, physical activity, and sedentary behaviour. Appl. Physiol. Nutr. Metab. 2021, 46,
265-272. [CrossRef] [PubMed]

Jalal, S.M.; Beth, M.R.M.; Al-Hassan, H.].M.; Alshealah, N.M.]. Body Mass Index, Practice of Physical Activity and Lifestyle of
Students During COVID-19 Lockdown. ]. Multidiscip. Healthc. 2021, 14, 1901-1910. [CrossRef]

Romero-Blanco, C.; Rodriguez-Almagro, J.; Onieva-Zafra, M.D.; Parra-Fernandez, M.L.; Prado-Laguna, M.D.C.; Hernandez-
Martinez, A. Physical Activity and Sedentary Lifestyle in University Students: Changes during Confinement Due to the COVID-19
Pandemic. Int. |. Environ. Res. Public Health 2020, 17, 6567. [CrossRef] [PubMed]

Pfeifer, D.; Resetar, J.; Stekovi¢, M.; Czlapka-Matyasik, M.; Verbanac, D.; Gajdos Kljusuri¢, J. Diet Quality and Its Association with
Lifestyle and Dietary Behaviors among Croatian Students during Two COVID-19 Lockdowns. Foods 2023, 12, 2532. [CrossRef]
[PubMed]

Bell, M.; Duncan, M.].; Patte, K.A.; Roy, B.D.; Ditor, D.S.; Klentrou, P. Changes in Body Mass, Physical Activity, and Dietary Intake
during the COVID-19 Pandemic Lockdowns in Canadian University Students. Biology 2023, 12, 326. [CrossRef]

Grabauskas, V.; Klumbiene, J.; Petkeviciene, J.; Sakyte, E.; Kriaucioniene, V.; Veryga, A. Health Behaviour among Lithuanian Adult
Population, 2014; Lithuanian University of Health Sciences Press: Kaunas, Lithuania, 2015.

Bhawra, J.; Kirkpatrick, S.I.; Hall, M.G.; Vanderlee, L.; White, C.M.; Hammond, D. Patterns and correlates of nutrition knowledge
across five countries in the 2018 international food policy study. Nutr. J. 2023, 22, 19. [CrossRef]


https://doi.org/10.3390/ijerph18189571
https://doi.org/10.3390/nu13051494
https://www.ncbi.nlm.nih.gov/pubmed/33924965
https://doi.org/10.1016/j.appet.2021.105638
https://doi.org/10.1186/s12937-018-0398-y
https://www.ncbi.nlm.nih.gov/pubmed/30290816
https://doi.org/10.1111/obr.12472
https://www.ncbi.nlm.nih.gov/pubmed/27764897
https://doi.org/10.3390/nu11071634
https://doi.org/10.3390/ijerph18041502
https://doi.org/10.3390/nu13010097
https://www.ncbi.nlm.nih.gov/pubmed/33396690
https://doi.org/10.2196/31521
https://doi.org/10.1111/obr.12962
https://doi.org/10.3390/ijerph17103481
https://doi.org/10.1038/s41598-021-88071-4
https://doi.org/10.3390/ijerph18020369
https://doi.org/10.3390/ijerph18084346
https://www.ncbi.nlm.nih.gov/pubmed/33923943
https://doi.org/10.1038/s41598-021-02702-4
https://doi.org/10.1139/apnm-2020-0990
https://www.ncbi.nlm.nih.gov/pubmed/33449864
https://doi.org/10.2147/JMDH.S325269
https://doi.org/10.3390/ijerph17186567
https://www.ncbi.nlm.nih.gov/pubmed/32916972
https://doi.org/10.3390/foods12132532
https://www.ncbi.nlm.nih.gov/pubmed/37444271
https://doi.org/10.3390/biology12020326
https://doi.org/10.1186/s12937-023-00844-x

Nutrients 2023, 15, 4091 14 of 14

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Clemente-Suarez, V.J.; Dalamitros, A.A.; Beltran-Velasco, A.L; Mielgo-Ayuso, ].; Tornero-Aguilera, J.F. Social and psychophys-
iological consequences of the COVID-19 pandemic: An extensive literature review. Front. Psychol. 2020, 11, 3077. [CrossRef]
[PubMed]

Irazusta-Garmendia, A.; Orpi, E.; Bach-Faig, A.; Gonzdlez Svatetz, C.A. Food Sustainability Knowledge, Attitudes, and Dietary
Habits among Students and Professionals of the Health Sciences. Nutrients 2023, 15, 2064. [CrossRef] [PubMed]

Bennett, G.; Young, E.; Butler, L.; Coe, S. The Impact of Lockdown During the COVID-19 Outbreak on Dietary Habits in Various
Population Groups: A Scoping Review. Front. Nutr. 2021, 8, 626432. [CrossRef] [PubMed]

Intiful, ED.; Steele-Dadzie, R.; Mawusi Amos, P; Pobee, R.; Ainuson-Quampabh, J.; Ammah, C.; Antwi, T.; Wilson, K.N.; Asante,
M. The Impact of Interpersonal Relationships on Dietary Habits. Interpersonal Relationships; IntechOpen: London, UK, 2022. [CrossRef]
Larsson, K.; Onell, C.; Edlund, K.; Kéllberg, H.; Holm, L.W.; Sundberg, T.; Skillgate, E. Lifestyle behaviors in Swedish university
students before and during the first six months of the COVID-19 pandemic: A cohort study. BMC Public Health 2022, 22, 1207.
[CrossRef]

Moynihan, A.B.; van Tilburg, W.A ; Igou, E.R.; Wisman, A.; Donnelly, A.E.; Mulcaire, ].B. Eaten up by boredom: Consuming food
to escape awareness of the bored self. Front. Psychol. 2015, 6, 369. [CrossRef]

Pellegrini, M.; Ponzo, V.; Rosato, R.; Scumaci, E.; Goitre, I.; Benso, A.; Belcastro, S.; Crespi, C.; De Michieli, F.; Ghigo, E.; 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. [CrossRef]

Petitte, T.; Mallow, J.; Barnes, E.; Petrone, A.; Barr, T.; Theeke, L. A systematic review of loneliness and common chronic physical
conditions in adults. Open Psychol. |. 2015, 8, 113e32. [CrossRef] [PubMed]

Flaudias, V.; Iceta, S.; Zerhouni, O.; Rodgers, R.E; Billieux, J.; Llorca, PM.; Boudesseul, J.; de Chazeron, I.; Romo, L.; Maurage, P;
et al. COVID-19 pandemic lockdown and problematic eating behaviors in a student population. J. Behav. Addict. 2020, 9, 826-835.
[CrossRef] [PubMed]

Ferrara, M.; Langiano, E.; Falese, L.; Diotaiuti, P.; Cortis, C.; De Vito, E. Changes in Physical Activity Levels and Eating Behaviours
during the COVID-19 Pandemic: Sociodemographic Analysis in University Students. Int. |. Environ. Res. Public Health 2022,
19, 5550. [CrossRef] [PubMed]

Sandell, C.; Saltychev, M. Change in alcohol consumption and physical activity during the COVID-19 pandemic amongst 76
medical students. Peer] 2021, 9, e12580. [CrossRef]

Tan, S.T.; Kannan, T.M. Comparison of eating behaviour by relative weight change status of young adults throughout the
COVID-19 pandemic. Dialogues Health 2023, 2, 100094. [CrossRef]

Baceviciene, M.; Jankauskiene, R. Changes in sociocultural attitudes towards appearance, body image, eating attitudes and
behaviours, physical activity, and quality of life in students before and during COVID-19 lockdown. Appetite 2021, 166, 105452.
[CrossRef]

Kosendiak, A.A.; Wysocki, M.P; Krysiniski, P.P. Lifestyle, Physical Activity and Dietary Habits of Medical Students of Wroclaw
Medical University during the COVID-19 Pandemic. Int. |. Environ. Res. Public Health 2022, 19, 7507. [CrossRef]

Stanila, A.M.; Oravitan, M.; Matichescu, M.L.; Stanila, C.V.; Avram, C.A.; Almajan-Gutd, B.; Avram, C. Factors predisposing to
weight gain in young adults during COVID-19 home confinement. Timisoara Phys. Educ. Rehabil. ]. 2021, 14, 17-27. [CrossRef]
Urhan, M.; Okut Aysin, E. Nutritional and health behaviour predictors of the weight gain during the COVID-19 pandemic. Eur. .
Nutr. 2022, 61, 2993-3002. [CrossRef]

Sidor, A.; Rzymski, P. Dietary choices and habits during COVID-19 lockdown: Experience from Poland. Nutrients 2020, 12, 1657.
[CrossRef] [PubMed]

Drieskens, S.; Berger, N.; Vandevijvere, S.; Gisle, L.; Braekman, E.; Charafeddine, R.; De Ridder, K.; Demarest, S. Short-term
impact of the COVID-19 confinement measures on health behaviours and weight gain among adults in Belgium. Arch. Public
Health 2021, 79, 22. [CrossRef] [PubMed]

Bowring, A.L.; Peeters, A.; Freak-Poli, R.; Lim, M.S.; Gouillou, M.; Hellard, M. Measuring the accuracy of self-reported height and
weight in a community-based sample of young people. BMC Med. Res. Methodol. 2012, 12, 175. [CrossRef]

Yoong, S.L.; Carey, M.L.; D’Este, C.; Sanson-Fisher, R.W. Agreement between self-reported and measured weight and height
collected in general practice patients: A prospective study. BMC Med. Res. Methodol. 2013, 13, 38. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.3389/fpsyg.2020.580225
https://www.ncbi.nlm.nih.gov/pubmed/33391099
https://doi.org/10.3390/nu15092064
https://www.ncbi.nlm.nih.gov/pubmed/37432192
https://doi.org/10.3389/fnut.2021.626432
https://www.ncbi.nlm.nih.gov/pubmed/33748175
https://doi.org/10.5772/intechopen.95482
https://doi.org/10.1186/s12889-022-13553-7
https://doi.org/10.3389/fpsyg.2015.00369
https://doi.org/10.3390/nu12072016
https://doi.org/10.2174/1874350101508010113
https://www.ncbi.nlm.nih.gov/pubmed/26550060
https://doi.org/10.1556/2006.2020.00053
https://www.ncbi.nlm.nih.gov/pubmed/32976112
https://doi.org/10.3390/ijerph19095550
https://www.ncbi.nlm.nih.gov/pubmed/35564943
https://doi.org/10.7717/peerj.12580
https://doi.org/10.1016/j.dialog.2022.100094
https://doi.org/10.1016/j.appet.2021.105452
https://doi.org/10.3390/ijerph19127507
https://doi.org/10.2478/tperj-2021-0002
https://doi.org/10.1007/s00394-022-02862-7
https://doi.org/10.3390/nu12061657
https://www.ncbi.nlm.nih.gov/pubmed/32503173
https://doi.org/10.1186/s13690-021-00542-2
https://www.ncbi.nlm.nih.gov/pubmed/33618770
https://doi.org/10.1186/1471-2288-12-175
https://doi.org/10.1186/1471-2288-13-38

	Introduction 
	Materials and Methods 
	Study Design and Sample 
	Measurements 
	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

