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Abstract

Purpose
The in�uence of the con�nement on the changes of eating behaviors in men and women in Poland and between groups were assessed.

Methods
Results were obtained for 112 healthy men and 200 women. An anonymous questionnaire available on-line from 29 April to 19 May 2020 was the research
tool. It contained questions about the frequency of consumption "before" and "during" con�nement. Additionally, anthropometric measurements were declared
by the respondents.

Results
An increase in the number of meals and an improvement in their regularity were observed in both groups. However, the frequency of snacking also increased.
During lockdown women consumed potatoes, sweets, canned meat and eggs and men consumed canned meat more frequently. Products consumed less
frequently were: fast food, instant soups and energy drinks (women), and white bread and fast food (men). The frequency of alcohol consumption also
increased during lockdown. Average body weight and BMI increased signi�cantly during social isolation. Body weight increase was declared by almost half of
women and 40% of men.

Conclusion
During the blockade period caused by the Sars-CoV-2 pandemic, changes in the dietary behavior of the study group of women and men were found. The
nature of these changes varied according to gender and the dietary parameters analyzed.

1. Introduction
The problem of higher mortality rates in men compared to women due to SARS-CoV-2 requires special attention to be paid to various gender-speci�c
strategies. The reported mortality rates vary considerably across countries. However, nearly all data indicated almost a two-fold rate of death in men compared
to women [1, 2, 3, 4].

In Poland, the �rst case of severe acute respiratory syndrome SARS-CoV-2 was con�rmed on March 4, 2020. By April 30, 2020, a total of 12,877 COVID-19
cases were registered [5]. In November 2020 the incidence rates in Poland exceeded 20,000 cases daily [6].

During the �rst two weeks after the �rst COVID-19 case was diagnosed, Poland implemented several recommendations to reduce the risk of SARS-Cov-2
infection. The borders were closed, educational activities were banned, trade was restricted [5, 7]. Numerous workplaces introduced a remote work order [8].

For a marked percentage of Poles, the introduced restrictions resulted in changes in physical activity and in shopping and consumption of food products and
services, including in restaurants, cafes and fast-food bars.

The distribution of con�rmed cases according to gender in Poland did not differ from that in other European countries. By April 30 women accounted for
55.7% of all the con�rmed cases [7], but men were much more likely to die [5]. Later during the epidemic, both morbidity and mortality were more common in
men [9] in China, Spain, Sweden and other countries [3, 10, 11, 12]. However, gastrointestinal and neurological symptoms of SARS-CoV-2 were more frequent in
women [13]. The mechanisms responsible for a lower number of deaths in women are still unclear. One of the causes may be related to a higher incidence of
chronic lung disease, hypertension, cardiovascular diseases in men, and their association with the severe course of SARS-CoV-2 [10, 14]. Moreover, gender-
related defense mechanisms of the organism that modulate the course of the disease are not excluded [1, 10]. Other factors may also in�uence the course of
SARS-CoV-2, such as gender differences in risk behaviors related to cortisol levels (men are more likely to drink excessive amounts of alcohol or smoking) [10,
15].

The majority of work published to date on SARS-CoV-2 has paid little attention to the impact of dietary factors on infection risk and disease course. There is
also little publication on the risks associated with the existence of associated diseases such as overweight or obesity. And yet, the role of past and present
behavior and eating patterns, the structure of product intake or body fat content may signi�cantly impact the outcomes of SARS-CoV-2 patients. Nutrition
abnormalities in combination with numerous other risk factors may increase in�ammation severity and, thus, morbidity and mortality [16, 17]. It is especially
true for men who are characterized by poorer eating habits and higher overweight and obesity rates than women. Improper dietary choices may result in too
high or too low intake of energy and nutrients, which may lead to reduced immunity and the development of diet-related diseases [18, 19, 20].

Given the higher morbidity and mortality and worse course of the disease in men compared to women associated with the SARS-CoV-2 epidemic, we decided
to analyze the dietary behaviors of men and women during social isolation and their possible impact on the course of SARS-CoV-2 among Poles. Gender
differences observed in SARS-CoV-2 susceptibility emphasized the need to understand the impact of different risk factors on morbidity and mortality and to
adjust prevention in relation to gender.

2. Materials And Methods
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The retrospective research was conducted in Poland from 29 April to 19 May 2020, during social isolation in Poland. An anonymous on-line questionnaire was
a research tool. After initial veri�cation, properly completed questionnaires of 112 men and 200 women were �nally quali�ed for statistical analysis. The
number of answers concerning anthropometric parameters varied. They were voluntary and anonymous. All participants were informed about the purpose of
the research and accepted the rules of data sharing and privacy before the survey. They also gave their informed consent to participate in the study. Persons
under 18 years of age, with COVID-19, on a therapeutic or alternative diet and pregnant women were excluded. The questionnaire was distributed using social
media. The completed questionnaire was sent to the survey platform of the Jagiellonian University and the �nal database was downloaded as a Microsoft
Excel sheet.

The research was conducted in accordance with the principles of medical research ethics contained in the Helsinki Declaration. The consent of the Ethics
Committee of the Medical University of Warsaw no. AKBE/122/2020 was obtained.

2.1 Questionnaires
The questionnaire contained 96 questions prepared on the basis of the Dietary Habits and Nutrition Beliefs Questionnaire for people 15–65 years old,
developed by the Behavioural Nutrition Team Committee of Human Nutrition, Polish Academy of Sciences [21].The questions in Part I of the questionnaire
asked about age, gender, education, occupation and place of residence [22]. Part II of the questionnaire included self-reported eating behaviors before and
during the pandemic, including the following: number of meals eaten per day, meal regularity, frequency of snacking before and during social isolation.

The third part of the questionnaire concerned the evaluation of the frequency of consumption of 26 products and 7 beverages – with the answers: never, 1–3
times a month, once a week, several times a week, once a day, several times a day. The same questions were asked twice and referred to the period before and
during social isolation.

The questionnaire was supplemented by questions on anthropometric data including body weight (kg), body height (cm) and waist circumference (cm) -
before and during the pandemic. On the basis of the declared measurements the body mass index (BMI, kg/m2) was calculated for each participant at two
time points: before and during social isolation. The BMI-based interpretation of the participants’ nutritional status conformed to WHO guidelines for adults
[23].

2.2. Data analysis
Results for age and anthropometric data were presented as mean ± SD and median, other variables as percentage of total subjects. The Wilcoxon test or
McNemar-Bowker test was used to check the differences for the variables before and during isolation. The Mann-Whitney U test used to check the differences
for the variables between sex before and during isolation Data analysis was performed with PS IMAGO PRO 6 (IBM SPSS Statistics 26), assuming statistical
signi�cance level at < 0.05.

3. Results

3.1. General characteristics of the examined group of men and women
Most of the men and women surveyed were from 36 to 45 years old, lived in the city, had higher education and a permanent job. The general characteristics of
men and women are presented in Table 1.
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Table 1
General characteristics of the studied men and women, including differences before and during

lockdown (n = 312).
Analyzed parameter Men (n = 112) Women (n = 200)

Age (years) X ± SD (min-max) 42.1 ± 12.0 (18–72) 40.6 ± 13.69 (18–79)

  n (%) n (%)

Place of residence    

City

Village

92 (82.1)

20 (17.9)

151 (75.3)

49 (24.7)

Education

Primary + vocational

Secondary

Higher

5 (4.50)

21 (18.9)

86 (76.6)

5 (2.50)

44 (22.0)

151 (75.5)

Job

No work

Parental leave

Odd job

Permanent work

Student

11 (9.90)

0 (0.00)

6 (5.40)

91 (81.1)

4 (3.60)

19 (9.50)

11 (5.50)

13 (6.50)

136 (68.0)

21 (10.5)

n – number of participants, % – percentage of respondents, X – average, SD – standard deviation

3.2. Change of anthropometric parameters before and during lockdown
The average male body weight before social isolation was 86.0 ± 15.6 kg and increased signi�cantly during lockdown to 86.5 ± 16.3 kg (p < 0.0001). Similarly,
body weight increased from 66.0 ± 12.2 kg during isolation to 67.0 ± 12.5 kg in women (p = 0.0012). The Body Mass Index differed signi�cantly in both periods
both in men (26.5 ± 4.33 kg/m2 vs 26.7 ± 4.48 kg/m2, p < 0.0001) and in women (24.1 ± 0.70 kg/m2 vs 24.5 ± 4.21 kg/m2, p = 0.0010). However, the
percentage of people in particular BMI ranges (normal body weight, overweight, obesity, underweight), depending on the analyzed period, showed no such
differences (p > 0.05). The results are presented in Table 2.

Table 2
Anthropometric characteristics of the studied groups of men and women, including differences before and during SARS-CoV-2 (n = 312)

Analyzed parameter Men

X ± SD (min-max)

Women

X ± SD (min-max)

 

Before During p Before During p

Body weight (kg) 86.0 ± 15.6 (50.0-
135)

86.5 ± 16.3 (50.0-
137)

< 
0.0001a

66.0 ± 12.2 (42.0-
103)

67.0 ± 12.5 (43.0-
106)

< 
0.0012a

Body Mass Index (kg/m2) 26.5 ± 4.33 (17.3–
42.6)

26.7 ± 4.48 (17.3–
43.2)

< 
0.0001a

24.1 ± 0.70 (16.4–
36.5)

24.5 ± 4.21 (16.9–
36.7)

< 
0.0001a

Underweight (< 18.5 kg/m2), n
(%)

Normal (18.5–24.9 kg/m2), n
(%)

Overweight (25.0-29.9 kg/m2), n
(%)

Obesity (≥ 30.0 kg/m2), n (%)

1 (0.90)

45 (41.7)

42 (38.9)

20 (18.5)

1 (0.90)

43 (39.4)

45 (41.3)

20 (18.3)

0.7210b 5 (2.80)

109 (60.2)

52 (28.7)

15 (8.30)

6 (3.10)

113 (57.3)

56 (29.2)

20 (10.4)

0.8410b

X – average, SD – standard deviation, n – number of participants, a - the Wilcoxon test, b - McNemar-Bowker test

Weight changes comparing the previous period and lockdown are presented in Fig. 1. Weight gain was observed in 42.5% of men and 47.8% of women.
Decreased body weight was noted in 18.5% of men and 23.6% of women, while only 38.9% of men and 28.6% of women did not report such changes.

3.3 Nutritional habits of men and women before and during lockdown
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During the period of social isolation the number of men consuming 5 meals a day almost doubled (p < 0.0001). A signi�cantly higher percentage of women
also reported eating 5 meals compared to the previous period (p < 0.0001) (Fig. 2).

Over half of the respondents had regular meals before and during lockdown, but during lockdown the percentage of women who consumed all meals regularly
increased signi�cantly (p = 0.0127). The results are presented graphically in Fig. 3.

During social isolation, the frequency of snacking between meals also changed in both men and women. Before the introduction of quarantine, men usually
snacked several times a week, while during lockdown they snacked once or several times a day (p < 0.0001). In women the percentage of those who snacked
several times a day or several times a week doubled (p < 0.0001). The exact changes in the frequency of snacking in men and women are illustrated in Fig. 4.

The comparison of the frequency of consumption of selected products in the period preceding the introduction of restrictions related to the SARS-CoV-2
epidemic in the studied group of men showed a decrease in the frequency of consumption of white bread (p = 0.0372) and fast food (p = 0.0091), while an
increase in the consumption of canned meat (p = 0.0091) during the lockdown. In case of women, signi�cant changes were observed in the increased
frequency of consumption of potatoes excluding fries and crisps (p = 0.0026), sweets (p = 0.0127), eggs (p = 0.0011) and canned meat (p = 0.0166) and a
decrease in the consumption of fast food (p = 0.0038) and instant and ready-made soups (p = 0.0327) (Table 3).

The analysis of the frequency of product consumption by gender and the analysed period (before or during quarantine) showed a higher frequency of
consumption of fermented milk drinks and sweets in the group of women compared to men and hard cheeses and instant soups in the group of men
compared to women during the mandatory quarantine.

White bread and fried products were eaten more often by men than women (p < 0.05) before SARS-CoV-2 related social isolation. In both analysed periods they
also more often declared the consumption of cold cuts, sausages or Vienna sausages and fast food and canned meat, while women – vegetables and fruits
(p < 0.05) (Table 3).

The products consumed the most often (several times a day) in the group of men, regardless of the analyzed period (before and during lockdown) were white
bread, e.g. wheat, rye, mixed wheat-rye and rolls (29.5% vs 26.8%) and butter, used as an addition to bread or meals, e.g. for frying/baking. It was used several
times a day by 28.6% of men before con�nement and 25.9% during it. Vegetables (10.7% vs 13.4%) and cold cuts, sausages or Vienna sausages (10.7% vs
5.40%) were also frequently chosen by men.

The most popular product in women was vegetables consumed several times a day by 36.5% of the respondents before and 34.5% during isolation. Fruit
(20.5% vs 23.5%) and butter (24.0% vs 20.0%) were less popular. The details are presented in Table 3.

Signi�cant differences in the group of men and women were related to the increase in the frequency of alcohol consumption during social isolation (p = 
0.0301 and p = 0.0442). The consumption of energy drinks among women also decreased signi�cantly compared to the previous period (p = 0.0240).
Comparing the frequency of the consumption of selected drinks according to gender in both periods (before and during lockdown) a gender differentiation
was found in both periods (p < 0.05). The results are summarized in Table 3.
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Table 3
Frequency consumption selected products, before and during lockdown (%)

Food
product

Men (n = 112)

% of respondents

pa

men/men

B/D

Women (n = 200)

% of respondents

pa

women/wo

B/DTime Never 1–3
x/
month

1 x/
week

Few
times
/week

1
x/day

Few
times
a day

Never 1–3
x/
month

1 x/
week

Few
times
/week

1 x/
day

Few
times
a day

Bakery
products

B 6.30 2.70 13.4 25.0 23.2 29.5 0.0372 7.00 13.5 11.0 32.0 21.0 15.5 0.6663

D 4.50 6.30 19.6 24.1 18.8 26.8 7.00 10.0 14.5 33.5 18.0 17.0

Wholemeal
bread

B 19.6 22.3 15.2 18.8 14.3 9.80 0.7064 14.5 22.0 9.00 29.5 18.0 7.00 0.5625

D 22.3 13.4 16.1 31.3 9.80 7.10 19.5 13.0 16.0 27.5 17.5 6.50

Butter B 16.1 8.90 9.80 17.0 19.6 28.6 0.7942 11.0 9.00 7.00 27.0 22.0 24.0 0.7849

D 13.4 6.30 13.4 20.5 20.5 25.9 8.50 7.00 10.0 31.0 23.5 20.0

Fermented
milk

B 11.6 26.8 9.80 33.0 14.3 4.50 0.3958 9.00 15.5 14.5 41.0 17.5 2.50 0.7780

D 14.3 21.4 20.5 25.0 14.3 4.50   9.50 14.5 17.0 37.5 20.0 1.50

Cheese B 2.70 8.90 23.2 44.6 13.4 7.10 0.1748 6.50 16.5 19.5 45.5 10.5 1.50 0.6263

D 2.70 8.00 18.8 44.6 18.8 7.10   9.00 14.5 17.0 45.0 11.5 3.00

Cold
meats

B 5.40 12.5 18.8 37.5 15.2 10.7 0.9698 13.0 8.50 21.5 44.0 8.00 5.00 0.9211

D 5.40 7.10 21.4 41.1 19.6 5.40 11.0 12.5 20.0 42.5 8.50 5.50

Eggs B 4.50 8.90 28.6 48.2 7.10 2.70 0.4076 1.50 10.0 25.0 57.5 4.50 1.50 0.0011

D 1.80 8.90 27.7 52.7 7.10 1.80 1.50 6.50 22.0 57.5 11.0 1.50

Potato B 4.50 17.9 28.6 42.9 5.40 0.90 0.0649 5.00 19.0 26.0 45.0 4.00 1.00 0.0026

D 6.30 12.5 21.4 51.8 8.00 0.00 4.50 9.00 29.5 51.5 5.00 0.50

Fruits B 0.00 8.00 18.8 38.4 27.7 7.10 0.5951 1.00 4.50 8.00 33.0 33.0 20.5 0.9220

D 1.80 8.90 15.2 38.4 29.5 6.30 1.50 6.00 7.50 31.0 30.5 23.5

Vegetables B 0.90 3.60 14.3 40.2 30.4 10.7 0.4582 0.50 2.00 6.00 27.5 27.5 36.5 0.6747

D 1.80 6.30 12.5 41.1 25.0 13.4 0.50 2.50 4.50 29.0 29.0 34.5

Fast food B 21.4 53.6 15.2 9.80 0.00 0.00 0.0091 28.0 59.5 8.00 4.00 0.50 0.00 0.0038

D 31.3 51.8 10.7 5.40 0.90 0.00 47.5 36.5 12.0 3.50 0.50 0.00

Fried
products

B 3.60 24.1 28.6 42.0 1.80 0.00 0.5860 8.50 31.0 29.5 28.5 1.50 1.00 0.2971

D 5.40 24.1 28.6 39.3 2.70 0.00 11.5 22.5 29.5 35.0 1.50 0.00

Sweets B 5.40 20.5 17.0 41.1 13.4 2.70 0.7966 5.50 19.5 16.5 36.5 14.0 8.00 0.0127

D 6.30 21.4 17.9 32.1 15.2 7.10 8.00 13.0 14.0 35.0 16.5 13.5

Instant
soups

B 72.3 16.1 6.30 3.60 1.80 0.00 0.3892 76.0 16.0 4.50 2.00 1.00 0.50 0.0327

D 72.3 18.8 4.50 4.50 0.00 0.00 81.5 13.0 3.50 1.50 0.50 0.00

Tinned
meats

B 57.1 28.6 11.6 1.80 0.90 0.00 0.0089 82.0 15.5 1.50 0.50 0.50 0.00 0.0166

D 51.8 25.9 16.1 5.40 0.90 0.00 77.5 15.5 5.50 1.00 0.50 0.00

Energy
drinks

B 69.6 21.4 1.80 5.40 0.90 0.90 0.3539 83.5 11.0 1.50 3.50 0.50 0.00 0.0240

D 75.0 14.3 6.30 2.70 0.90 0.90 91.0 5.00 1.50 1.50 0.50 0.50

Alcohol B 11.6 41.1 21.4 16.1 7.10 2.70 0.0301 27.5 36.0 18.5 16.0 2.00 0.00 0.0442

D 14.3 28.6 24.1 20.5 9.80 2.70 32.0 24.5 17.5 23.0 3.00 0.00

B – before con�nement, D – during con�nement, p – the signi�cance of differences between the period before and during lockdown, p men/women B/D – the
signi�cance of differences between men and women before and during lockdown, A - the Wilcoxon test, B - the Mann-Whitney U test

3.4 Limitations
In the present study we wanted to illustrate as accurately as possible the potential changes in the frequency of food intake in Polish men and women before
and during lockdown. Despite a large amount of data, we are aware of some limitations of the study, which should be considered when evaluating the results.
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The study included retrospective data concerning the time before the introduction of lockdown obtained on the basis of the respondents' memory, which may
in�uence the presented eating behaviors. Declarations concerning body weight and height may also be subject to some error. In addition, not all respondents
were able to provide answers - hence there is a variation in the number of results for anthropometric parameters. The research tool, which was an electronic
questionnaire, was more frequently �lled in by respondents with higher education and from larger cities, probably due to the greater availability of computers
and better quality of Internet connections. The questionnaire itself was rather long, as it contained almost 100 questions about two time frames. However, it is
certainly the preferred solution, despite some shortcomings.

4. Discussion
The spread of SARS-CoV-2 caused numerous changes concerning the food chain in Poland, especially in the area of food purchasing and consumption [24].
Nearly half of Poles were reluctant to stay in larger groups of people [25]. Grocery stores became places with an increased risk of becoming infected, so Poles
bought products for stock [26] – mainly dry food, basic necessities, and used the possibility of on-line purchase [27]. The research showed that the changes in
the structure of purchased products affected the eating behaviors of the analyzed group of men and women in different ways. Gender-related differences in
food consumption were also observed by Sidor and Rzymski [25] and Ruiz-Roso et al. in adults with type 2 diabetes mellitus (T2DM) [18].

The present study included mainly middle-aged men and women, with higher education, from large cities, most of whom (2/3) worked from home due to
lockdown (Table 1). The average time spent in isolation was 51 days. It raises concern primarily in terms of weight gain or loss, because changes in food
consumption were accompanied by reduced physical activity and stress related to adaptation to the new situation of the national quarantine [19, 28]. Long-
term quarantine may pose a signi�cant dietary risk, as both excessive weight gain and nutritional de�cits are associated with a more severe clinical course of
SARS-CoV-2 and death risk [25, 29, 30].

The present study showed a signi�cant increase in body weight and BMI during social isolation in the studied groups of Polish men and women. Body weight
increase was noted in almost half of the examined women and over 40% of men. A decrease in body weight was observed in 1/5 of the surveyed population.
Research conducted by Sidor and Rzymski in young Poles during quarantine (average age: 27.7 ± 9.0 years), mainly women (95.1%), demonstrated that
almost 30% of them observed an increase and 19% a decrease in body weight. Body weight changes in men and women during con�nement were also found
by He et al. [31].

Nutrition may in�uence the course of SARS-CoV-2 through various mechanisms. The introduction of restrictions on leaving the place of residence during the
COVID-19 pandemic contributed to various changes in this respect. A bene�cial effect of isolation on the frequency of meals was observed. Almost twice as
many men and 10% more of women consumed meals 5 times a day compared to the previous period. Similar results were obtained by Sidor and Rzymski and
Ammar et al. [25, 28]. Moreover, time spent at home had a positive effect on the increase in the number of meals consumed at �xed times by women.
Regrettably, it did not apply to men.

Long-term quarantine may lead to frequent snacking due to boredom and stress [32]. Regrettably, the frequency of snacking increased signi�cantly in the
group of Poles during isolation (p < 0.0001). The percentage of women who snacked several times a day during isolation doubled compared to the previous
period. The number of men who snacked once or several times a day also increased (10% and 7%, respectively). An increased frequency of snacking during
the SARS-CoV-2 pandemic was also observed by Sidor and Rzymski in over half of the surveyed Poles [25], Ammar et al. in respondents from Western Asia
(36%), North Africa (40%), Europe (21%) and other countries (3%) [28], Ruiz-Roso et al. in the cohort of adult T2DM patients from Madrid, Spain [18] and Ruiz-
Roso et al. in the youth from Italy, Spain, Chile, Colombia and Brazil [33].

Another important aspect of the study was to analyze the changes in the frequency of the consumption of selected products depending on the examined
period and gender (Table 3).

In light of WHO recommendations, eating at home reduces the rate of contact with other people and the likelihood of exposure to SARS-CoV-2 [34]. The
decrease in consumption frequency of fast food consumed regardless of gender was an extremely positive change, also for nutritional reasons. Eating outside
the home is usually associated with a higher intake of energy, fat, sugar, salt and poor quality food compared to consumption at home [35, 36]. Ruiz-Roso et
al. also observed a decrease in the consumption of such food [33].

A favorable trend was also associated with a decrease in the consumption of white bread during SARS-CoV-2-related isolation in men, but it still remained the
dominant food product. White bread may contribute to the manifestation of chronic in�ammation and autoimmune diseases [37]. Wholemeal bread with anti-
in�ammatory effect is more bene�cial in this aspect [38, 39]. Meanwhile, during social isolation, the frequency of wholemeal bread did not change.

Due to the higher SARS-CoV-2-related mortality of men, changes in dietary behaviors should be introduced in this group. However, they were more common in
women. The decrease in the frequency of instant soup consumption may indicate that women devoted more time to preparing meals in the traditional way. It
was also con�rmed by higher potato consumption during social isolation compared to the previous period. According to the literature, home cooking may
reduce the incidence of chronic diseases [40] which are the cause of increased mortality due to SARS-CoV-2 [41]. Sidor and Rzymski [25] and Ruiz-Roso et al.
[18, 33] also reported more frequent cooking in a signi�cant percentage of respondents.

The changed structure of consumption during the quarantine caused an increase in the frequency of canned meat intake by both men and women. It is
alarming because of the proven contribution of processed meat to the development of cardiovascular diseases and cancer [42, 43]. Moreover, a higher
consumption of ultra-processed food is strongly associated with a higher risk of numerous obesity indicators [44].

The increase in the consumption of processed meat during quarantine was not observed in studies conducted in adolescents by Ruiz-Roso et al. [33]. It may
result from the high consumption of meat characteristic for Poles, especially men [45].
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The almost 10% increase in the percentage of women consuming sweets at least once a day during social isolation is extremely worrying. According to Sidor
and Rzymski 1/3 of the respondents admitted consuming sweets daily [25]. Currently, it is highly recommended to limit sugar and sweets, as they may
signi�cantly increase fat deposits and contribute to carbohydrate imbalance [46].

As regards the high morbidity and mortality of COVID-19, the frequency of vegetable consumption was unfavorable in men. Many compounds contained in
vegetables have a positive effect on the cardiovascular system, prophylaxis of diabetes, tumors, and the reduction of anxiety and depressive symptoms [47,
48, 49]. The consumption of vegetables containing micronutrients and bioactive compounds is part of a non-pharmacological intervention aimed at
maintaining the proper function of the immune system. Therefore, increasing the consumption of vegetables during the SARS-CoV-2 pandemic seems highly
advisable. Before and during isolation over 30% of the examined female population declared the consumption of vegetables several times a day conforming
to WHO recommendations [50] (the most frequently consumed products among women). The respective percentage in men was only just over 10%. It
con�rmed the previous observations that women presented more favorable nutritional behaviors than men [51]. Furthermore, the frequency of consumption of
fruit portions did not change. Similarly, a low frequency of fruit and vegetable consumption was observed in Poles by Sidor and Rzymski [25]. Slightly different
results were obtained by Ruiz-Roso et al., where an increase in the consumption of vegetables and fruit was demonstrated during isolation both in girls and
boys [33]. WHO recommends fruit and vegetables as the best food products during quarantine or longer stays at home [52].

The changes in beverage consumption concerned only the decrease in the frequency of energy drink portions in the group of women during social isolation, as
compared to the previous period. Ruiz-Roso et al. reported no major changes in the amount of beverages drunk during SARS-CoV-2 isolation [33].

An increase in the frequency of alcohol consumption during quarantine was declared by the vast majority of respondents, unlike in the study by Sidor and
Rzymski [25]. The research conducted in Poles from April 10 to 22, 2020, showed that almost 30% of the respondents consumed risky amounts of alcohol and
14% of the respondents had increased their alcohol consumption since the beginning of the pandemic [53]. Chronic exposure to alcohol has a complex and
unfavorable effect on the body [54], including the mechanisms of innate and acquired immunity, and is known to increase susceptibility to viral infections [25].
Its excessive consumption may increase susceptibility to SARS-CoV-2 infection and aggravate its clinical course [55].

5. Conclusions
In the wake of the SARS-CoV-2 pandemic, Poles' dietary behaviors regarding the regularity and quantity of meals consumed have changed to be more health-
promoting. The average body weight and BMI increased in half of the women surveyed and over 40% of men. Both men and women saw their meal intake
increase and their regularity improve. However, the frequency of snacking between meals increased.

The frequency of food consumed did not clearly indicate improved nutritional awareness among women and men. The frequency of intake was shown to vary
by gender and study period. There was an alarming increase in the frequency of intake of sweets among women and canned food and alcohol in both study
groups. This demonstrates the need to promote the role of proper nutrition in the prevention and/or support of Covid-19 treatment in both male and female
groups. Favorable trends were observed in the reduction of consumption of fast-food, powdered and ready-made soups and energy drinks in the diet of
women and white bread and fast food among men.
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Figure 1

Changes in the body weight of men and women, including differences before and during lockdown

Figure 2

Number of meals consumed during the day
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Figure 3

Meals eaten at �xed times by men and women before and during lockdown

Figure 4

The frequency of snacking in a group of men and women before and during lockdown


