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Abstract: The pandemic caused by the SARS-CoV-2 virus has produced significant changes in socio-
cultural life, diet, and interpersonal relationships across the world’s population. The present study
aims to identify changes in lifestyle and diet among the Romanian population one year after the
onset of the COVID-19 pandemic. An online questionnaire with 58 items (addressing the following
aspects: socio-demographic and anthropometric data, current eating habits, and lifestyle changes)
was distributed using institutional mailing lists and social media. A total number of 2040 respondents
participated in the study, of whom 1464 were women, and 576 men. Among the respondents,
1598 came from urban areas and 442 from rural areas. The processing of the collected data showed
significant changes in the behavior of the respondents caused by the pandemic situation with psycho-
affective changes in some cases. The number of people who had anxiety, depression and nervousness
increased by up to 20%. The majority of respondents (over 57%) were up to 30 years old, either
students (43.50%) or employees going to workplaces (33.20%). Analyzing eating habits, we found
that diet modification was needed to increase the daily consumption of fruits, vegetables, fish, and
seafood. Regarding weight status during the pandemic, we noticed that 34.7% of normal-weight
respondents said that they gained weight while 49.7% of overweight people and 52.5% of obese
people said that they gained weight (p < 0.0001). Regarding psycho-emotional behavior, 11.81% of
the surveyed women stated that they frequently had depressive states during the pandemic period
and 11.63% of the men stated that they frequently presented depressive states during the pandemic
(p = 0.005).

Keywords: COVID-19 pandemic; SARS-CoV-2; diet changes; lifestyle changes; social life changes;
psycho-affective changes
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1. Introduction

The crisis generated by the SARS-CoV-2 virus requires solutions with joint efforts from
all states to protect population health and reduce the damage to national economies. In
order to avoid catastrophic outcomes for national health systems and reduce the number
of casualties, many countries have initiated social distancing policies to slow the spread
of the SARS-CoV-2 virus. The COVID-19 pandemic has caused all employees worldwide
to suddenly experience significant changes, both in the family and in their professional
activity, the most affected being low-wage workers without access to social protection [1-3].

The economic impact of the coronavirus crisis varies from one industrial sector to
another and depends on a number of factors, including the possibility of adapting to supply
chain disruptions, the existence of stocks or dependence on the capacity of production
processes. The tourist ecosystem has also been severely affected by traffic and travel
restrictions due to the coronavirus crisis [4-6].

For many children and parents, the COVID-19 pandemic has changed daily routines.
As more and more families are facing social distancing, self-quarantine and the closure of
schools and jobs, they may feel stressed. Stress occurs not only because of health concerns,
but also because families have to deal with a new reality, when they have suddenly found
themselves at home for several days with children whose daily routines were severely
affected. Isolation at home and limited interactions with their peers make children anxious.
The lack of outdoor activities could make them more agitated and frustrated, stressing their
parents even more [7,8].

In all countries of the world, in the conditions of isolation at home, limited contact
with members of the social network, working from home, closed schools/universities,
the lack of facilities for spending time and financial insecurity, family relationships have
become increasingly strained, sometime reaching extreme manifestations [9-13].

The lockdown, travel restrictions, and economic problems have made people feel
lonelier in 2020 than ever before. Moreover, a lack of exercise and increased compulsive
eating during the pandemic has led to increased obesity among the population, with serious
health implications [14-17].

Romania was facing a health crisis generated by the fourth wave of the COVID-19
pandemic. As of 4 October 2021, 1,274,119 confirmed cases of SARS-CoV-2 virus infec-
tion were reported in Romania, of which 1,130,791 (88.75%) were cured patients and
37,677 (2.96%) were deceased patients. Regarding the Vaccination Campaign, as of the same
date 10,428,307 doses of SARS-CoV-2 virus vaccine were administered and 5,434,368 people
were reported to be immunized, meaning 27.99% of the total population [18].

Despite all of the efforts made by the authorities, the vaccination campaign of the
Romanian population did not make much progress; in addition, the government is reluctant
to adopt the normative act regulating the implementation of the green COVID-19 certificate
at work.

Regarding the support of the population for better access to basic foods, Romania,
following the example of Poland, is preparing to take steps within the European Union to
approve the reduction of value-added tax to zero for basic products (meat, eggs, products
dairy products).

In the current context caused by the COVID-19 pandemic, the population is becoming
more and more aware of the need to adopt a healthy lifestyle and a balanced diet, primarily
to support the immune system. Strong immunity is the best barrier against virus infections,
including those with the new coronavirus. The body’s immunity is affected by a large
number of factors. Stress diminishes the body’s immune response to pathogens. Food
quality is also an important factor that affects the body’s reserves and endurance. The
health of the body depends on the lifestyle that a person adopts. Factors that influence a
healthy lifestyle are diet, hydration, sleep time and physical activity. The quality of sleep
has an impact on both the state of health and the psyche. Therefore, sleep hours must be
monitored, and a balanced sleep program is needed, without excesses and without radical
changes. One way to strengthen the body’s endurance is physical exercise, performed
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consistently. Moreover, exercise also contributes to maintaining a good mental tone. A
healthy lifestyle includes following a program that includes three main meals each day, as
well as eating healthy foods, rich in vitamins. Additionally, any excess should be avoided,
especially when it comes to unhealthy foods or drinks [19-22].

Various clinical studies suggest the need to consume 20-30 different types of food
during a week, particularly of plant origin. Food diversity compensates for nutrient
deficiencies and reduces the toxic effect that excessive intake of natural or processed
compounds from food can have. The intake of proteins, carbohydrates, lipids, vitamins and
minerals must cover the body’s energy needs and structural needs. The most important
sources of essential amino acids (complete proteins) are milk, meat, eggs, and cheese. The
portion of food must be modified to favor the variety of food, in order to cover the dietary
needs of the individual [23-28].

Additionally, certain drugs affect the body’s immunity. Repeated administration
of antibiotics, steroid anti-inflammatory drugs and chemotherapy inhibits the immune
system [29-31]. Prolonged exposure to toxic substances (air pollution, toxic work environ-
ment, various solvents, heavy metals) is another factor that affects the body’s ability to
detoxify, regenerate and revitalize [32-35].

The objective of the paper is to investigate the changes in lifestyle, eating habits and
psycho-affective state among the Romanian population one year after the onset of the
COVID-19 pandemic.

2. Materials and Methods
2.1. Study Design

Between 3 May and 6 June 2021, a study was conducted among the Romanian popu-
lation based on a questionnaire disseminated online using the Google Forms web survey
platform to identify changes in lifestyle and diet during the first year of the COVID-19
pandemic. The link for the online survey was shared through social media and the institu-
tional mailing lists of students and professional organizations from Romania. Participants
were also asked to share the link of a questionnaire with their colleagues and friends. The
questionnaire contains 58 items that address the following aspects: socio-demographic data
(age, sex, occupation, area of residence, occupation), anthropometric data (height, weight),
eating habits, lifestyle and psycho-affective behavior before and during the pandemic. The
final database was downloaded as a Microsoft Excel sheet.

The criterion for participation in the study was an age over 18 years. Participation in
the study based on the questionnaire was entirely voluntary and anonymous. Respondents
were informed from the beginning about the purpose of the study and asked for permission
to use and publish the data. The anonymous nature of the web survey does not allow
sensitive personal data to be traced in any way.

Individuals who agreed to participate were informed of the purpose of the study
and were assured of the confidentiality of the results. Additionally, the completion of the
questionnaire was in compliance with GDPR rules.

2.2. Questionnaire Validation

In order to finalize the questions and eliminate the ambiguities, the questionnaire was
previously distributed to a group of 200 people aged 18 years and above, in the form of a
test together with an additional form with 6 questions related to: clarity of questions in
the questionnaire, understanding of the questions asked, the layout of the questionnaire
(framing of the questions, the format and size of the letters), the time required to complete
the questions in the questionnaire, the relevance of the questions in relation to the purpose
of the questionnaire and suggestions for possible improvements to the questionnaire.
By addressing it, the aim was to identify any ambiguity in the questions, an ensure the
correct completion. The results of testing the pilot phase questionnaire were analyzed
by a group of 10 experts for content validation and optimization. Content validity ratio
(CVR), and content validity index (CVI) were calculated [36,37]. The necessity of items was
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assessed using a three-point scale and scores ranged between —1 (not necessary), 0 (useful
but not essential), and +1 (essential). The relevance and clarity of each item were also
calculated using a four-point Likert scale: (1) not relevant/clear, (2) slightly relevant/clear
and needs revision, (3) relevant/clear and needs minor revision, and (4) very relevant/clear.
Irrelevant items were removed based on expert opinions and modifications were made to
the remaining items to make them more accurate and increase clarity.

Cronbach’s « coefficient was used to determine the internal consistency of the ques-
tionnaire. The value of Cronbach’s o for our questionnaire came out to be 0.86, which
suggests a good internal consistency and also that the scale in this study is reliable [38].

Finally, the final form of the questionnaire, presented in Appendix A, was designed.

2.3. Statistical Analysis

All the categorical characteristics from our study were analyzed qualitatively and were
expressed as a percentage (%) and numbers (). Additionally, the numerical characteristics
were transformed into qualitative variables (such as age and BMI variables) and expressed
by percentages (%) and numbers ().

The Pearson’s chi-square (x?) test was used to analyze the relationship between the
categorical variables and thus to find patterns of dietary changes. Additionally, we used
two-way analysis of variance (robust ANOVA) and multinomial logistic regression analyses
were performed to analyze the factors (gender, age group, BMI group) that influenced the
odds of assignment to the healthy diet, moderate healthy diet and unhealthy diet [39,40].
In order to analyze the adherence of the respondents to a healthy diet, the answers from
questions 7-10 and 12-18 of the questionnaire were quantified by giving a score from 1 to 5.
A healthy diet consisted of a daily intake of fruits and vegetables, a low consumption of
saturated fats and the avoidance of the consumption of hydrogenated fats, a consumption
of foods rich in valuable nutrients (meat, eggs, fish, seafood, dairy products) according
to the body’s energy needs, a low alcohol consumption, and moderate consumption of
sweets and bread. The consumption of unhealthy foods or the lowest consumption of
healthy foods rich in valuable nutrients was scored with 1, and 5 scored the consumption
of the healthiest foods or the high frequency of the consumption of foods rich in valuable
nutrients. Based on these answers, we formed a raw score that could then be scaled into
a T-score (standardized) with a mean of 50.0 and standard deviation of 10.0 [41]. Finally,
the results were divided into three categories: scores under 33.3 became an unhealthy diet,
over 66.6 became a healthy diet and the rest of the values were framed as a moderately
healthy diet. The results of multinomial logistic regression analyses are expressed as risk
ratio (RR) and standard errors.

The dependent variable is “healthy eating”, and the reference group is “moderate
healthy diet”.

Independent variables are:

1.  Gender where the reference group is “female”;
2. BMI group where the reference group is “normal weight”;
3. Age group where the reference group is young people in the range “[18-30]".

For all statistical analyses, p < 0.05 was considered significant. Statistical analysis was
implemented using the open-source software R (R version 4.1.1) [42].

3. Results
3.1. Socio-Demographic and Anthropometric Data

Following the dissemination of the questionnaire in the online environment, a total of
2054 responses were obtained, of which 2040 were valid answers (answers with incorrect
anthropometric data were eliminated). Of the respondents, 71.61% were women (1464)
and 28.39% men (576). According to the registered answers, 1598 (78.14%) of the persons
who completed the questionnaire lived in urban areas and 442 (21.86%) in rural areas.
The anthropometric data (weight and height) were used to calculate BMI by using the
Quetelet equation (body mass (kg)/height (m?)) and interpreted according to the criteria of
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the World Health Organization [43]. Most of those who participated in the survey were
normal weight (57.78%), 7.25% were underweight, 24.97% were overweight and 9.98% were
obese [44]. The sociodemographic and lifestyle characteristics of participants are presented
in Table 1.

Table 1. Socio-demographic and lifestyle characteristics of participants (1 = 2040).

Characteristics n Y%
Gender
Male 576 28.3
Female 1464 71.6
Age (years)
18-30 1166 57.5
31-50 684 33.5
51-65 155 7.6
>65 36 1.8
Residence areas
Urban areas 1598 78.1
Rural areas 442 21.9
Employment status
Unemployed 20 1.0
Socially assisted 0 0.0
Retired 65 3.2
Student 888 43.5
Housewife 43 2.1
I am going to work as usual 677 33.2
Working /studying from home 122 6.0
Hybrid work (telgworkmg and 180 8.8
commuting)
I'had my job temporarily suspended due to the pandemic 42 2.1
Body mass index (BMI)

Normal limits (18.5-24.9) 1179 57.7
Overweight category (25-29.9) 509 249
Underweight category (<18.5) 148 7.2

Obese (>30) 204 9.9

Weight change during COVID-19

Weight is stable 811 39.8

Lost weight 328 16.1

Gained some weight 784 38.4

Do not know 117 5.7

Appetite change during COVID-19

No 1065 52.2

Less appetite 309 15.1

More appetite 666 32.6

Smokers during COVID-19

Yes 713 35.0

No 1327 65.0

Sports practitioners during COVID-19

Yes 1272 62.4

No 768 37.6

Alcohol consumer

Very rarely or not at all 1443 70.7

Daily 69 3.3
Moderate 528 26.00

Quarantined due to COVID-19 infection

Yes 539 26.4

No 1501 73.6
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Table 1. Cont.

Characteristics n %
Quality of life changed during COVID-19
Improved 245 12.0
No changed 491 24.1
Deteriorated 1304 63.9
Diet

Healthy diet 102 5.0
Moderately healthy diet 1836 90.0
Unhealthy diet 102 5.0

One year after the onset of the pandemic, 39.8% of respondents said they had main-
tained a constant body weight, 38.4% said they had gained weight and 32.6% said they
had an increased appetite. Of the participants in the questionnaire, 62.4% stated that they
engaged in sports during the pandemic and 26.4% stated that they were quarantined due to
infection with the novel coronavirus. We noted a negative change in the quality of life of the
population caused by the COVID-19 pandemic; most respondents said that living standards
deteriorated during the pandemic (63.9%) and only 12% said that life improved (Table 1).
Of the people surveyed, 38.1% said they played sports at home during the pandemic, 22.5%
outdoors and only 6% in the gym. Regarding the frequency of sports activities during the
pandemic, the percentage of those who did not exercise at all, or that exercised slightly or
very rarely, increased and the percentage of those who used to do sports daily before the
pandemic decreased. Thus, 13.4% of respondents stated that they exercised daily during
the pandemic and 15.9% stated that they used to exercise daily before the pandemic, while
26.8% stated that they exercised very rarely during the pandemic (compared with 25.6%
before the pandemic) and 37.6% that they did not play sports at all during the pandemic
(compared with 34.1% before the pandemic). There was a tendency towards a sedentary
lifestyle which intensified in the pandemic.

3.2. Current Eating Habits

From the analysis of the data presented in Table 2, a higher tendency among men to
consume foods with a lower nutritional value was noticed compared with women. The
majority of respondents preferred to consume foods with moderate nutritional value and
only a small percentage, less than 6%, frequently consumed foods with high nutritional
value. According to the answers, the main type of used dietary fat was sunflower oil (63%
of respondents said they use it the most when cooking); in general, most respondents
consumed only one serving of vegetables and fruits a day, 65% of respondents stated that
they consumed poultry meat the most, 42.5% consumed fish and seafood very rarely or
not at all and 41% only once a week, 28.4% consumed sweets and pastries daily and only
15.8% very rarely or not at all, and 40% consumed dairy products daily. Related to food
consumption, 27.2% of respondents said they ate excessively during the pandemic and
30% of respondents said that during the pandemic they consumed healthier food. Culinary
preferences were dominated by home-cooked food (79.9%), and only 21.5% of respondents
declared they consumed ordered food and served at home.

Table 2. Adherence to a healthy diet according to gender in the pandemic time.

Variables n %
Gender—diet
Male—healthy diet 18 3.1
Male—moderately healthy diet 515 89.4
Male—unhealthy diet 43 7.4
Female—healthy diet 81 5.5
Female—moderately healthy diet 1328 90.7

Female—unhealthy diet 55 3.7
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According to the results of logistic regression analyses, presented in Table 3, we
noticed a higher adherence to a healthy diet for older age groups compared with younger
respondents (older age groups had higher RR values for a healthy diet compared to
younger age groups, but they were not statistically significant). At the same time, the
logistic regression model confirms a lower adherence of male respondents to a healthy diet
compared with female respondents.

Table 3. Multinomial logistic regression expressed by risk ratio and standard error.

Dependent Variable
Healthy Diet (1) Unhealthy Diet (2)
1.176 0.708
Age Group 31-50 (0.232) (0.249)
1.302 0.309 *
Age Group 51-65 (0.393) (0.611)
1.496 0.304
A
ge Group > 65 (0.760) (1.033)
0.584 * 1.948 ***
Gender Male (0275) (0224)
. 0.470 1.724
BMI Group 1 Underweight (0.526) (0.365)
. 0.730 1.320
BMI Group 3 Overweight (0.278) (0.257)
0.854 1.380
BMI Group 4 Obese (0.365) (0.374)
C 0.063 *** 0.043 ***
onstant (0.163) (0.182)
Akaike Inf. Crit. 1572.672 1572.672

Note: * p < 0.1; **p < 0.01.

After processing the data, we observed that the majority of underweight and normal-
weight persons were female respondents, while obese people were mainly male respon-
dents (Figure 1). Regarding the tendency to increase body weight during the pandemic, we
noticed that 34.7% of normal weight respondents said that they gained weight, while 49.7%
of overweight people and 52.5% of obese people said that they gained weight (p < 0.0001).

Regarding alcohol consumption, the respondents were divided into five groups accord-
ing to the frequency of consumption: in group 1 were included the people who consumed
alcoholic beverages the most frequently (one or more daily servings), while in group 5 were
persons who consumed alcoholic beverages very rarely or not at all (Figure 2). We found
that females who consumed alcohol the most often were of normal weight, while males
who consumed alcohol the most often were from obese people (p = 0.0002). A high alcohol
content of alcoholic beverages is correlated with a high caloric intake. In the present study,
we could presume that either normal weight people consume low-alcohol drinks daily
and in small quantities, or they were very active people so the additional caloric intake of
alcohol was not excessive.

Thus, the restrictive measures imposed by the authorities reduced the infection rate,
but the psycho-emotional pressure during the pandemic had a negative impact on the
physical shape of the population and increased the obesity rate and therefore, the number
of vulnerable people (Figure 3a).

From the analysis of the answers related to the appetite changes during the pandemic
period (Figure 3b), we found that 32.4% of the normal-weight people stated that they had
an increase in appetite, 33.6% of the overweight people and 39.2% of the obese people
(p <0.0001).
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Figure 3. Perceptions regarding the changes in BMI during pandemic (a) and appetite changes
(b) during pandemic according to BML

3.3. Lifestyle and Psycho-Affective Changes

Regarding a request for psychologist advice during the pandemic, only 8.13% of female
respondents (p < 0.02) and 5.2% of male respondents responded positively (Figure 4a).

The pandemic smokers were divided into four groups: in group 1 were included those
who reported smoking daily, in group 2 those who smoked 2-3 times a week, in group 3
those who smoked occasionally and in group 4 non-smokers (Figure 4b). The processed
data show that 23.77% of female respondents stated that they smoked daily and 35.41% of
male respondents (p < 0.0001). From the data processing we found that in general, in all
four groups, the most affirmative responses related to the frequent presence of nervousness
in the pandemic period were recorded among female respondents.

Depending on the duration of sleep during the pandemic period, the respondents
were divided into four groups (Figure 4c): in group 1 were included people who said they
had frequent insomnia (7.3% of females and 4.68% of males in the group), group 2 included
people who said they slept less than seven hours a night, group 3 included people who
said they slept between 7 and 9 h a night (61.47% of females and 56% of males in the group)
and group 4 included people who said they slept more than 9 h a night (p = 0.0002). From
the analysis of the recorded answers, we found that the people who declared that they
presented frequent states of fatigue during the pandemic period were mainly from the
female respondents and especially from the groups of those who rested either too much or
too little during the night. Overall, 40.23% of female respondents stated that they frequently
experienced fatigue during the pandemic and 24.82% of male respondents stated that they
frequently had fatigue (p < 0.0001).

Regarding psycho-emotional behavior during the pandemic period (Figure 4d), 23.63%
of the female respondents stated that they had frequent states of anxiety and among the
male respondents 12.67% stated that they had frequent states of anxiety; 11.81% of the
women surveyed stated that they frequently had depressive states during the pandemic
period and 11.63% of the men stated that they frequently presented depressive states during
the pandemic (p = 0.005). Less than half of the people who frequently presented anxiety and
depression sought the advice of specialists. Additionally, from the answers received, we
found that the percentage of people who often had anxiety, depression, and nervousness
increased during the pandemic by up to 20%.
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Figure 4. Lifestyle and psycho-affective changes. Persons requiring psychologist advice according
to gender (a); smokers according to gender and nervousness/irascibility (b); tiredness related to
sleeping habits according to gender (c); anxiety/depression according to gender (d).

From the collected data it was noted that 47.47% of females said they did not yet
intend to be vaccinated against COVID-19, while 26% said they had been vaccinated with
one or two doses (p < 0.0001); 37% of males participating in the survey said they did not
currently intend to be vaccinated and 25% said they had been vaccinated with one or two
doses (Figure 5a).
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Figure 5. Vaccination among individuals according to gender: COVID-19 (a) and flu (b).
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Regarding the flu vaccination, 17.34% of female respondents (p = 0.758) and 18.05% of
male respondents said they got the flu vaccine (Figure 5b).

Among the most consumed food products in the pandemic compared with the previ-
ous period, according to the answers in the questionnaire, were: fresh fruits and vegetables,
sweets, coffee and tea, homemade bread and pastries, and dairy products (Figure 6).

W 2040 answers

Fresh fruits and vegetables | — s7(32.2%)
Cereals and pasta | — 349(17.1%)
Home baked bread/piza | 482(23.6%)
Commercial bakery products I 163(7.9%)
Fastfood — 337(16.5%)
Snacks  — 427(20.9%)
Sweets | — | e47(31.7%)
Ham and processed meat | I— 24s(12%)
Diary products/cheese/milk I 42(216%)
Eggs — 338(16.5%)
Fish/seafood | 223(10.9%)
Frozen products III—— 219(10.7%)
Cans | 135(6.6%)
Meat — 261(12.7%)
T/ Cotfee | 608{29.8%)
Natural juices I 201(9.5%)
Sugar or sweeteners N 142(6.9%)
Nonakoholic carbonated drinks I 201(9.8%)
Alcoholic beverages I 14(9%)
Nonakoholic beverages | — 394(19.3%)
none [N 40(1.9%)

0 100 200 300 00 $00 600 00

Figure 6. Food consumed more in the pandemic time.

On the other hand, among the least consumed food products in the pandemic com-
pared with the previous period were fast food products and snacks, industrial bakery
products and soft drinks (Figure 7).
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Fresh fruits and vegetables
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Home baked bread/pizza
Commercial bakery products
Fast food

Snacks
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Ham and processed meat
Diary products/cheese/milk
Eggs

Fish/seafood

Frozen products

Cans

Meat

Tea/Coffee

Natural juices

Sugar or sweeteners
Nonakoholic carbonated drinks
Alcoholic beverages
Nonaloholic beverages
none

¥ 2040 answers

IR 336(16.5%)
I 148(7.1%)

I 183(9%)
U sam(arm)
. EUUL
I 330(18.6%)
I 296(14.5%)

T 2s7(12.6%)

I 116(57%)

[ 120(5.9%)

I 218(10.5%)

[, 160(7.8%)

I 218(10.7%)

[ 67(33%)

I 127(6.2%)

I 116(5.7%)

. 2a12(10.3%)

I 196(9.6%)

. 2s2(12.4%)
T UUUUITUITIIIR styf26.9%)
I a(2%)

0 100 200 w0 400

500 €00

Figure 7. Food consumed less in the pandemic time.

During the pandemic period, 13.8% of the respondents stated that they added one or
more main meals, 15.6% added one or more snacks between meals and 57.5% stated that
they consumed between one and two liters of water per day.

The purchase of food and household products was mainly made from supermarkets
(68.5%) and shops near the house. Although the majority of respondents came from young
and active people, we found that only a small percentage (19.9%) said they bought products
online (Figure 8).

| don't go shopping, other persons shopped forme 1l 65(3.2%)
Central market/Supermarket e 1390(68.5%)

¥ 2040 answers

Local store | sso(asx)
Onine shopping N 405(19.9%)

0 200 €0 600 800 1000 1200 1400 1600

Figure 8. Ways of purchasing food and household products in the pandemic time.

Among the most purchased products during the pandemic period were: staple foods
(sugar, flour, rice, oil, water, bread, pasta), vegetables and fruits, disinfectants and cleaning
products, meat and sausages (Figure 9). Related to the decision to buy food 75.1% of the
respondents stated that when purchasing a food product, they had taken into account
mainly the quality and nutritional value.

Regarding the quality of life during the pandemic, 57.9% of the respondents stated
that it was depreciated due to social distance. In fact, 74.7% respondents said that they
lacked freedom of movement and 63.3% had difficulties in communication with family and
friends (Figure 10). Among the behavioral changes produced by the COVID-19 pandemic,
we particularly noted: monitoring health (30.3%) and adopting a more understanding
attitude towards others (28.3%). However, there were also people who stated that they
were isolated from others (18.3%).
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W 2040 answers

Fresh fruits and vegetables I 1216(59.6%)
Basic foods: oil, sugar, flour, rice, bread | 1254(61.5%)
Fast food products [N 210(10.3%)
Canned and frozen products [ 305(15%)
Meat [ 77s(38%)
Fish and seafood [N 321(15.7%)
Alcoholic beverages [N 92(4.5%)
Cigarettes NN 310(15.2%)
Coffee NN 493(24.2%)
Sweets/snacks I  559(27.4%)
Cleaning products | 96s(a7.3%)

0 200 400 600 800 1000 1200 1400

Figure 9. Products frequently purchased in the pandemic time.

2040 answers
Freedom of travel | as2e(7a%)
Access to quality food [ 111(5.4%)
Access to medical services [N 229(11.2%)
Communication with loved... JE ey r292(63.3%)
Nothing [N 137(6.7%)
0 200 %0 60 800 1000 1200 140 1600 1800

Figure 10. Deficiencies caused by the pandemic restrictions.

The way of spending the holidays also underwent major changes; 49.3% of the respon-
dents stated that they did not go on vacation and 38.9% said that they traveled much less
than in the period before the pandemic.

The majority of respondents (61.7%) said they were clinically healthy (Figure 11). Of
the 2040 who answered the questions, 315 (15.4%) stated that they did not know if they
suffered from any disease, which means that they were not used to regularly monitoring
their health. Only 5% of those surveyed stated that they were obese but after the processing
of anthropometric data we found that the percentage of obese participants was double
(Figure 11, Table 1), which means that half of them had not realized that they were not
normal weight. During the current pandemic context, 64.8% of respondents said that they
feared more for the health of those close to them and only 25.9% said that they feared for
their health.

¥ 2040 answers

Hypertension [N 120(5.9%)
Cardiovascular diseases I 53(2.6%)
Diabetes M 38(1.9%)
Obesity NN 103(5%)
Lung diseases I 47(2.3%)
Kidney diseases [l 45(2.2%)
Autoimmune diseases I 84(4.1%)
Gastric disorders N 85(3.2%)
Liver diseases Ml 22(1.1%)
Other [N 154(7.5%)
I'm clinically healthy | 1258(61.75%)
Idon'tknow I 315(15.4%)

° 200 <00 600 800 1000 1200 1400

Figure 11. Distribution of chronic diseases of respondents in the pandemic time.
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During the pandemic 75.4% of respondents said they spent most of their free time
watching movies and TV shows (Figure 12). Among the favorite ways to spend free time
during the pandemic were meetings with family or friends, reading and outdoor activities.

¥ 2040 answers

Watching movies and TV Shows [ 1539(75.4%)
Reading IR ses(a2.6%)
ovi [ 1s0(7.4%)
With family and friends [ 1012(49.6%)
Outdoor activities [ 622(30.5%)
Other [N 384(18.8%)

0 200 400 600 800 1000 1200 1400 1600 1800

Figure 12. Ways to spend free time in the pandemic period.

4. Discussion

The COVID-19 pandemic brought significant changes in people’s lifestyle, diet, and
in psycho-emotional behavior. However, on the other hand, the fear for one’s own health
and those close to oneself determined the closer monitoring of one’s health, paying more
attention to the quality and nutritional value of food, and also to personal hygiene.

The interest in purchasing fresh fruits and vegetables during the COVID-19 pandemic,
as an improvement in nutritional habits, was also highlighted by similar studies carried
out in Romania, Italy and Spain. Up to 40% of the respondents stated they had a significant
increase in their intake of heathy foods, with positive effects on tone and health [45,46].
Additionally, the studies revealed that the adult population is yet far from attaining, and
moreover preserving, healthy eating behaviors. Permanent eating habits are difficult to
maintain and there is still a great share of the population that did not report positive
consequences in eating behavior.

The viral infection and its consequences are just part of the negative impact of the
COVID-19 pandemic. Changes in eating habits related to lockdown, leading to increased
intake of sugars, fats, and salt, and also overeating in response to negative feelings, were
observed by studies carried out in different countries [47,48].

If in countries with a Mediterranean diet such as Italy and Spain it was found that
during the pandemic the population paid special attention to the nutritional quality of
food [49,50], realizing the need to improve the diet to strengthen the immune system, the
Romanian population needs to improve both nutrition and lifestyle. The present study
found a low consumption of vegetables and fruits, well below the ratio recommended by
nutritionists, namely a daily consumption of three servings of vegetables and two servings
of fruits. The majority of respondents who were accustomed to eating vegetables and
fruits daily stated that the ration was one serving per day. Additionally, regarding the
consumption of fish or seafood, the data of the study indicated a very low consumption
trend, with most of the respondents stating that they usually consumed these foods very
rarely or not at all. Nutritionists recommend consuming 2-3 servings of fish or seafood per
week [51,52].

One solution would be to implement educational programs in the field of nutrition in
schools and universities, as well as to intensify campaigns to promote a healthy lifestyle
in the media. However, we note that nutritional counseling is needed to increase the
population’s focus on a healthy lifestyle to strengthen immune function and prevent
metabolic disorders. In general, people are aware of the need to improve the quality of
food, but the application in practice is deficient.

In terms of lifestyle improvement, there is a need to implement programs to combat
sedentary lifestyles. The pandemic has generally restricted the possibility of playing sports
in gyms [53], but the data collected in this study show a reduced tendency to practice
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sports both before and during the pandemic. This is all the more worrying as the vast
majority of respondents were young and active people. According to the rules of healthy
living, it is recommended to practice a minimum of thirty minutes of physical exercise
daily. A sedentary lifestyle has now become one of the major causes of obesity and its
implications [54].

The restriction of freedom of movement led to social distancing, nervousness, anxiety,
depression, and compulsive eating for some people, and therefore to the depreciation of
the quality of life. Many people do not realize that they need specialized care for their
worsening psycho-emotional state and health.

There is a need for counseling and help for vulnerable people to cope with the new
changes, in the current context.

The deterioration of the psycho-emotional state caused by the perceived pandemic
in the present study is also highlighted by numerous other similar studies undertaken in
various regions of the world [55,56].

From the data collected based on the questionnaire, we found that there was a dete-
rioration of the psycho-emotional state among the respondents caused by the pandemic.
Given that the majority of respondents came from the working population, we can draw
attention to the need for specialist support, especially in companies with many employees
and in universities, to improve mental health, as indicated by similar articles [57-59].

The pandemic period also brought significant changes in the way we spend our
free time, the vast majority of respondents stating that they usually spend their free time
watching TV, and in terms of how they spend their vacation, with almost half saying that
they have not traveled.

A lower vaccination rate at national level as well as a reduced adherence to a healthy
diet and a reduced tendency to periodically assess the state of health among the Romanian
population are one of the important causes that have led to an increase in the mortality
rate for infections caused by SARS-CoV-2 virus compared to other European countries [18].
Many patients have stayed at home without contacting a health care professional until
the aggravation of the disease. It is necessary to implement educational programs in the
medical field at the national level in order to raise awareness among the population of
the importance of a healthy lifestyle, a balanced diet and regular monitoring of health to
prevent metabolic disorders, strengthen the immune system and functioning of the body in
optimal conditions.

The limitations of the study: Although the distribution of the questionnaire did not
limit the participation only for persons under 18 years of age, in the sample surveyed the
percentage of males and persons over 65 years of age was quite low. In the case of the
elderly, the reduced participation is explained by the fact that the dissemination of the
questionnaire was carried out among active people through institutional emails. Regarding
the low percentage of male respondents, an explanation could be their lower availability to
complete the questionnaire.

5. Conclusions

In the present study, which included 2040 respondents, we analyzed several aspects
of daily habits among the population of Romania during one year of the pandemic, com-
pared with the period before. The respondents were mainly from the active population,
especially young students or employees in private companies. Following data processing,
a number of important changes were found, some with a positive impact, and others with
a negative impact.

Positive impacts: The increase in home cooking and healthy food consumption, espe-
cially vegetables and fruits. Increased attention to the health and well-being of those close
to them.

Negative impacts: Increased incidence of overweight or obese, and the limitation of
human interactions with psychological consequences. Some respondents declared sleep
problems, depression, anxiety, fatigue, increased alcohol consumption, cigarette smoking
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or compulsive eating. The overloads of the health system have also generated a limitation
of the population’s access to basic medical services.
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Appendix A

Questionnaire regarding changes in lifestyle and eating habits of Romanian population
during COVID-19 Pandemic
Personal data

1.  Please mention your age (in years):
2. Please mention your gender:

Male
Female

3. Please mention your place of current residence:

Town
Commune/Village

4.  Please mention your employment status during the pandemic:

Unemployed

Socially assisted

Retired

Student

Housewife

I'm going to work as usual

Working from home

Hybrid work (teleworking and commuting)

I'had my job temporarily suspended due to the pandemic
Anthropometric data

5. Please state your weight (in kg):
6.  Please mention your height (in cm): Current eating habits:

7. What is the main type of dietary fat used?

Sunflower oil
Olive oil
Lard

Butter
Margarine

8.  How many servings of vegetables (approx. 100 g) do you eat each day?

Very rarely or not at all
One
Two
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10.

11.

12.

13.

14.

15.

16.

Three
More than three

How many servings of fruit (approx. 100 g) do you eat each day?

Very rarely or not at all
One

Two

Three

More than three

How often do you eat meat?

Very rarely or not at all
Daily

Once a week

Twice a week

More than two times a week

How often do you consume carbonated or sweetened beverages (1 serving = 330 mL,
a glass)?

Very rarely or not at all
Daily

Once a week

Twice a week

More than 2 times a week

How often do you drink alcohol (1 glass of wine = 125 mL, 1 glass of spirit = 50 mL)?

Very rarely or not at all

One serving daily

More than one serving a day
Once a week

Twice a week

More than 2 times a week

How often do you eat fish or seafood?

Very rarely or not at all
Daily

Once a week

Twice a week

More than 2 times a week

How often do you consume sweets/pastries?

Very rarely or not at all
Daily

Once a week

Twice a week

More than 2 times a week

How often do you eat pasta, rice or other cereals?
Very rarely or not at all

Daily

Once a week

Twice a week
More than 2 times a week

How much bread do you eat each day?

Very rarely or not at all
4 slices
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17.

18.

19.

20.

21.

5-7 slices
8-12 slices
More than 12 slices

How often do you consume dairy products?

Very rarely or not at all
Daily

Once a week

Twice a week

More than 2 times a week

How many eggs do you eat per week?

Very rarely or not at all
1-2 eggs

3-5eggs

More than 5 eggs

Did you change your lifestyle and eating habits during the pandemic?

Not
Yes, they got worse
Yes, they improved

Which of these foods and beverages have you been consuming more during the
pandemic, than before?

Fresh fruits and vegetables

Pasta and cereals

Homemade bread /homemade pizza/homemade pastries
Commercial bakery products

Fast food products

Snacks

Sweets

Ham and processed meat (sausages)

Dairy products/cheese/milk and yogurt

Eggs

Fish/seafood

Frozen products

Cans

Meat

Coffee/Tea

Natural juices

Sugar or sweeteners

Carbonated or sweetened non-alcoholic beverages
Alcoholic beverages: sparkling drinks/wine, beer, etc.
None

Which of the following foods and beverages have you been consuming less during
the pandemic, than before?

Fresh fruits and vegetables

Pasta and cereals

Homemade bread /homemade pizza/homemade pastries
Commercial bakery products

Fast food products

Snacks

Sweets

Ham and processed meat (sausages)

Dairy products/cheese/milk and yogurt
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22.

23.

24,

25.

26.

27.

28.

Eggs

Fish/seafood

Frozen products

Cans

Meat

Coffee/Tea

Natural juices

Sugar or sweeteners

Carbonated or sweetened non-alcoholic beverages
Alcoholic beverages: sparkling drinks/wine, beer, etc.
None

Have you changed the number of daily meals during the pandemic?

No

Yes, I missed one or more main meals (breakfast, lunch, dinner)
Yes, I missed one or more snacks between meals

Yes, I added one or more of the main meals

Yes, I added one or more snacks between meals

How much water do you drink a day?

Under 1L
1L-2L

Over2 L
Lifestyle changes

How do you mainly buy your food and essential products during the pandemic?

I don’t go shopping, I turn to other people
Central Market/Supermarket

Grocery store near the house

Online shopping

Which of the following products do you most frequently buy during the pandemic?

Vegetables and fruits

Basic foods: oil, sugar, flour, rice, bread, water, pasta
Fast food products

Canned and frozen products
Meat and sausages

Fish and seafood

Alcoholic beverages

Cigarettes

Coffee

Sweets/snacks
Disinfectants/cleaning products

When you buy food, what matters most?

The price
Nutritional value and quality
Promotional offers

Do you think that during the COVID-19 pandemic you eat more than necessary?

No, I consume rationally enough
No, I eat less
Yes, I overeat

Do you consider that you eat healthier foods during the COVID-19 pandemic?

No, due to lack of money
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No, due to lack of food or inability to get it

No, because I haven’t changed my eating behaviour at all
No, because of the fast pace of life

Yes

29. During the COVID-19 pandemic, you consumed more than before:

Home cooked food

Cold food: canned food, sausages
Food ordered and served at home
Fast food products

Pastry

30. Did you smoke before the pandemic?

No

Yes, every day

Yes, 2-3 times a week
Yes, occasionally

31. Do you currently smoke?

No

Yes, every day

Yes, 2-3 times a week
Yes, occasionally

32.  How many hours a night did you usually sleep before the COVID-19 pandemic?

7-9 h a night

Over 9 h a night

Less than 7 h a night

I had frequent insomnia

33. How many hours a night you currently sleep?

7-9 h a night

Over 9 h a night

Less than 7 h a night

I have frequent insomnia

34. Did you exercise/practice sports before the COVID-19 pandemic?

No

Yes, every day

Yes, 2-3 times a week
Yes, rarely

35. During the COVID—19 pandemic do you exercise/practice sports?

No

Yes, every day

Yes, 2-3 times a week
Yes, rarely

36. Where do you exercise/play during the COVID-19 pandemic?

At home
Outdoor
Gym
I don’t exercise/practice sports
37. Are you tired during the pandemic?

Yes, frequently
Yes, rarely
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38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

No

Have you noticed any changes in your feeling of hunger or satiety during the pan-
demic?

No
Yes, I have less appetite
Yes,  have more appetite

Did you notice a change in weight during the COVID-19 pandemic?

No, my weight is stable
Yes, I think I lost weight
Yes, I think I gained weight
I don’t know

Do you have anxiety during the pandemic?

Yes, frequently
Yes, rarely
No

Did you have anxiety before the COVID-19 pandemic?

Yes, frequently
Yes, rarely
No

Have you been feeling depressed during the pandemic?

Yes, frequently
Yes, rarely
No

Had you been feeling depressed before the COVID-19 pandemic?

Yes, frequently
Yes, rarely
No

Have you been experiencing nervousness, irascibility during the pandemic?

Yes, frequently
Yes, rarely
No

Were you nervous before the COVID-19 pandemic?

Yes, frequently
Yes, rarely
No

Do you need the advice of a psychologist or psychiatrist during the pandemic?

Yes
No

How do you think the quality of life changed during the pandemic?

It improved

It depreciated due to declining revenues
It depreciated due to job loss

It depreciated due to social distancing

It has deteriorated due to impaired health
It hasn’t changed at all
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48.

49.

50.

51.

52.

53.

54.

55.

56.

What did you miss most during the pandemic?

Freedom of movement

Access to quality food

Access to medical services
Communication with loved ones
Nothing

Have you been infected with COVID-19?

Yes
No
I don’t know

Have you self-isolated (quarantined) due to COVID-19 infection?

Yes
No
I was not infected with COVID—19

Have you had the flu shot in the last 6 months?

Yes
No

Did you get the vaccine against COVID-19?

Yes, a dose

Yes, one dose but I refused the second dose

Yes, two doses

No, because I didn’t have access to it

No, because I don’t want to get vaccinated right now

Were you satisfied with the quality of medical services during the pandemic?

No, I was dissatisfied with the quality of medical services

No, I was unhappy with the limited access to medical services

Yes, I was satisfied with the quality of medical services

I did not need medical services during the pandemic

I avoided access to medical services during the pandemic even though I needed to

What do you think are the most important changes caused by the COVID-19 pandemic
on your lifestyle?

I consider that I have started to adopt a healthier lifestyle, I rest more, I eat healthier
I monitor my health more closely

I became more sympathetic with people around me

Iisolated myself from those around me

My health has been deteriorated

The quality of life has been deteriorated

Nothing changed during the pandemic

Are you afraid of COVID-19 infection?

Yes, I'm afraid for those close to me
Yes, I'm afraid for my health
I'm not afraid at all

What type of chronic conditions do you have? (several variants)

Hypertension
Cardiovascular diseases
Diabetes

Obesity

Lung diseases
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Kidney disease
Autoimmune diseases
Gastric disorders
Liver disease

Other

I'm clinically healthy
I don’t know

57. How did you spend your free time during the pandemic?

Watching movies and TV shows
Reading

DIY

With family or friends

Outdoor activities

Other

58. Did you leave for vacations during the pandemic?

Yes, as usual
Yes, more than before the pandemic
Yes, less than before the pandemic
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