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ABSTRACT

The aim of the study was to assess the lifestyle of a selected group of inhabitants of the Mazowieckie Voivodeship
before the pandemic and to analyse the impact of lockdown on changes in lifestyle, including changes in the
consumption of selected food products that are a source of vitamins and minerals. In August 2020, a survey was
conducted based on a proprietary questionnaire. It was shown that during the lockdown period, 24.7% of women
and 27.1% of men made changes in their lives. The changes concerned working hours, nature of work, hours
of sleep, number of meals consumed and diet. The analysis of the diet showed a decrease in the consumption
of vegetables, fruits and legumes in some respondents, which, with low frequency of consumption, may lead
to a deficiency of dietary fibre, vitamin C, folic acid, polyphenols and potassium. The consumption of fish,
spreadable fats, salt, sugar and drinks was not compliant with the recommendations of healthy eating. Public
education about healthy lifestyles is essential to prevent complications from COVID-19.
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STRESZCZENIE

Celem pracy byta ocena stylu zycia wybranej grupy mieszkancéw wojewodztwa mazowieckiego przed pan-
demia oraz analiza wpltywu lockdownu na zmiany w stylu zycia, w tym na zmiany w spozyciu wybranych
produktow spozywczych bedacych zrédtem witamin i sktadnikéw mineralnych. W sierpniu 2020 roku przepro-
wadzono, w oparciu o autorski kwestionariusz, badania ankietowe. Wykazano, ze w okresie lockdownu 24,7%
kobiet i 27,1% me¢zczyzn wprowadzilo zmiany w swoim zyciu. Zmiany dotyczyly godzin pracy, charakteru
pracy, godzin snu, liczby spozywanych positkow i sposobu zZywienia. Analiza sposobu zywienia wykazata u
czesci respondentow spadek spozycia warzyw, owocow, roslin straczkowych, co moze prowadzi¢ do niedoboru
btonnika pokarmowego, witaminy C, kwasu foliowego, polifenoli oraz potasu. Niezgodne z zaleceniami zdro-
wego zywienia bylo spozycie ryb, thuszczow do smarowania, soli, cukru i napojow. Aby zmniejszy¢ ryzyko
powiklan zwigzanych z COVID-19 niezbedna jest edukacja spoleczenstwa w zakresie zdrowego stylu zycia.

Stowa kluczowe: lockdown, styl zycia, COVID-19, zywienie
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Wplyw lockdownu na zmiany w stylu zycia...

INTRODUCTION

The first confirmed case of pneumonia caused
by a new pathogen, SARS-CoV-2, was reported
in November 2019 in Wuhan, China (1). The novel
coronavirus has caused a global pandemic of
COVID-19 (Coronavirus Disease 2019), leading
to high incidence of infections and deaths (2).
According to World Health Organization (WHO),
on 11 March 2020, there were 118,000 cases of
SARS-CoV-2 in 114 countries, and 4,291 people
died (3). This situation forced governments all over
the world to implement strict sanitary regimes and
social distancing measures. In the same year, WHO
published recommendations on how to protect oneself
against contracting COVID-19 (4).

Lockdown, as a method to curb the spread of the
virus, forced many people to remain at their homes,
working and learning online, without any possibility
to take up group physical activities because SARS-
CoV-2 is particularly easily transmitted in closed
spaces and with prolonged public exposure. It was
demonstrated that quarantine is associated with stress
and depression as well as having adverse effects on
the circulatory system, causing mainly lifestyle- and
anxiety-related diseases (5).

The current forecasts developed by the government’s
SARS-CoV-2 Surveillance and Forecasting Team
show that the epidemic and related restrictions will
be maintained for longer. Until 16 September 2021,
225,680,357 cases of COVID-19 were reported, with
4,644,740 deaths. In Europe, the number of infections
reached 67,630,168, while deaths — 1,303,164.
Meanwhile, in Poland 2,895,223 cases were recorded,
of which 75,454 people died (6).

Particular attention needs to be paid to proper
nutrition during the COVID-19 pandemic because
nutrients present in food have a significant impact
on people’s health and can affect the body’s capacity
to protect itself against a new infection and fight an
existing one. Through a well-balanced diet, consuming
different types of food products, one can ensure the
appropriate state of nutrition (which means the body
tissues are properly saturated with nutrients), which is
essential to maintain health and the proper functioning
of all the systems and organs, including the immune
system.

OBJECTIVE

This paper was aimed at assessing the impact of
the lockdown on changes in the subjects’ lifestyle,
including changes in the consumption of certain
groups of food products, as well as changes in alcohol
and fluid intake.
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WSTEP

Pierwsze potwierdzone zachorowanie na zapalenie
ptuc spowodowane przez nowy patogen — koronawi-
rus SARS-CoV-2, odnotowano w listopadzie 2019 r.
w Wuhan w Chinach (1). Nowy koronawirus wywotat
na $wiecie pandemi¢ zachorowan na COVID-19 (ang.
coronavirus disease 2019), doprowadzajac do duzej
liczby zakazen i zgonow (2). Wedlug Swiatowej Orga-
nizacji Zdrowia (World Health Organization, WHO)
na dzien 11 marca 2020 r. w 114 krajach odnotowano
118 000 przypadkow SARS-CoV-2, a zmarto 4 291 osob
(3). Ta sytuacja zmusila rzady panstw do wdrozenia su-
rowych reziméw sanitarnych i srodkow dystansowania
spotecznego. W tym samym roku WHO opublikowata
wskazania dotyczace post¢gpowania, jak zabezpieczy¢
si¢ przed zachorowaniem na COVID-19 (4).

Wprowadzony lockdown, jako metoda walki z roz-
przestrzenianiem si¢ wirusa spowodowat, iz wiele
0so0b byto zamknigetych w domach, pracujgc i uczac
si¢ zdalnie, bez mozliwosci podejmowania aktyw-
nosci fizycznej w wigkszych grupach, poniewaz
SARS-CoV-2 szczegodlnie tatwo rozprzestrzenia si¢
w pomieszczeniach zamknietych oraz przy dluzszej
ekspozycji zbiorowej. Wykazano, ze kwarantanna
wigze si¢ ze stresem i depresjg oraz ma wptyw na cho-
roby uktadu krazenia, glownie zwigzane z niezdro-
wym stylem zycia i lgkiem (5).

Obecne prognozy przygotowywane przez Zespot
ds. monitorowania i prognozowania przebiegu epide-
mii SARS-CoV-2 na potrzeby rzadu wskazuja, ze epi-
demia i obostrzenia z nig zwigzane potrwajg dtuzszy
czas. Do dnia 16.09.2021 roku na $§wiecie stwierdzono
225 680 357 zakazen COVID-19, z czego 4 644 740
0s6b zmarlo. W Europie liczba zakazeh wyniosta
67 630 168, a liczba zgonow — 1 303 164. W tym czasie
w Polsce odnotowano 2 895 223 zakazonych, z czego
75 454 0s6b zmarlo (6).

Podczas pandemii COVID-19 na szczegdlng uwa-
ge zashuguje wlasciwie odzywiane, bowiem zawarte
w zywnosci sktadniki majg znaczacy wplyw na stan
zdrowia, moga wptywac na zdolno$¢ organizmu do
obrony przed zakazeniem oraz zwalczania juz rozwi-
nictego zakazenia. Poprzez urozmaicong diete, spo-
zycie produktéw pochodzacych z réoznych grup zyw-
nosciowych, mozna zapewnic¢ dobry stan odzywienia
(odpowiednie wysycenie tkanek sktadnikami odzyw-
czymi), ktory jest niezbedny do zachowania zdrowia
1 wlasciwego funkcjonowania wszystkich uktadow
i narzadow, w tym uktadu odpornosciowego.

CEL PRACY

Celem pracy byla ocena wptywu lockdownu na
zmiany w stylu zycia badanych osob, w tym na zmia-
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MATERIAL AND METHODS

In August 2020, at the National Institute of Public
Health NIH - National Research Institute, a campaign
of screening tests for [gM and IgG antibodies against
SARS-COV-2 was carried out. People coming for the
screening tests were invited to take part in a survey
relating to the lifestyle before and during the lockdown
caused by the COVID-19 pandemic and changes in
the consumption of selected foods. Those who agreed
to participate in the survey (convenience sampling),
voluntarily completed a previously developed
proprietary questionnaire. The test was anonymous,
and the survey was prepared in accordance with the
regulation of the European Parliament on personal
data protection and did not contain questions that
could identify the respondent.

The survey contained 40 questions (of which:
one open question, four semi-open questions, and 35
closed-ended questions) that covered the respondents’
characteristics (age, sex, education and place of
residence), lifestyle changes during the lockdown (time
and mode of work, hours of sleep, physical activity
level and cigarette smoking), as well as other aspects
of the diet before and during the lockdown, including
changes in the consumption of main groups of food
products and beverages, thermal processing of food,
and the intake of salt, sugar, alcohol and sweets.

The test involved 505 people, 15 surveys were
discarded due to insufficient data and the respondents
being under 18 years old. All the variables were
expressed in numbers (n) and percentage (%). The
calculations were conducted using contingency tables.
The quantitative data were compared between men and
women using Student’s t-test for independent samples.
For all the analyses, p< 0.05 was considered significant.
For statistical calculations, the STATISTICA 6
software was used.

RESULTS

Included for the analysis were completed surveys
from 490 subjects aged 18-80 residing in the
Mazowieckie Voivodeship: 324 women and 166 men
(no statistical differences were recorded in terms of
average age depending on sex, the average age for
women was 41.2 +13, and men 40 £14.8) (p=0.328).
The characteristics of the study group is shown in
Table I.

The respondents were predominantly people with
university education (nearly 65%) and residents of
Warsaw. Among women, 63.6% worked full time
(FTE), 12.6% worked more than 1 FTE, 14.2% worked
less than 1 FTE, while 9.6% did not work at all. The

ny w spozyciu wybranych grup produktow spozyw-
czych, a takze zmian w spozyciu alkoholu i napojow.

MATERIAL I METODY

W sierpniu 2020 roku w Narodowym Instytucie
Zdrowia Publicznego PZH - Panstwowym Instytucie
Badawczym przeprowadzono akcje badan przesiewo-
wych w kierunku obecno$ci przeciwciatl IgM i IgG
SARS-CoV-2. Osoby zgtaszajace si¢ na badania prze-
siewowe zapraszane byty do udziatu w badaniu ankie-
towym na temat stylu zycia przed i w trakcie lockdow-
nu spowodowanego pandemiag COVID-19 oraz zmian
w spozyciu wybranych grup produktéw spozywcezych.
Osoby, ktore zgodzity si¢ na udzial w badaniu (proba
dogodnosciowa) dobrowolnie wypetniaty opracowa-
ny wezesniej autorski kwestionariusz. Badanie prze-
prowadzono w sposob anonimowy, a ankieta zostata
przygotowana zgodnie z rozporzadzeniem o ochronie
danych osobowych Parlamentu Europejskiego, bez py-
tan o dane umozliwiajace identyfikacje respondenta.

Ankieta sktadata si¢ z 40 pytan (w tym: jedno pyta-
nie otwarte, 4 pytania pototwarte, 35 pytan zamknie-
tych) obejmujacych charakterystyke respondentow
(wiek, pte¢, wyksztalcenie i miejsce zamieszkania),
zmiany stylu zycia podczas lockdownu (czas i charak-
ter pracy, ilo§¢ snu, poziom aktywnosci fizycznej i pa-
lenie wyrobow tytoniowych), a takze rézne aspekty
diety przed i w trakcie lockdownu, w tym zmiany spo-
zycia gtéwnych grup produktow spozywczych i napo-
jow, obrobke termiczng potraw, spozycie soli, cukru,
alkoholu i stodyczy.

W badaniu wzi¢to udziat 505 osob, 15 ankiet usu-
nicto z powodu brakow danych oraz wieku respon-
dentdw ponizej 18 lat. Wszystkie zmienne zostaty
wyrazone w liczbach (n) i procentach (%). Obliczen
dokonano z wykorzystaniem tabel liczebnosci. Porow-
nania danych ilo$ciowych pomiedzy kobietami i mez-
czyznami dokonano wykorzystujac test t-studenta dla
prob niezaleznych. We wszystkich analizach za istotne
uznano p< 0,05. Do obliczen statystycznych wykorzy-
stano program STATISTICA 6.

WY NIKI

Do analizy wynikow zakwalifikowano wypetnione
ankiety od 490 os6b w wieku 18-80 lat z wojewddz-
twa mazowieckiego: 324 kobiety i 166 mezczyzn (nie
stwierdzono roznic statystycznych w $redniej wieku
w zaleznosci od plci, $rednia wieku kobiet wyniosta
41,2 lat £13, mezczyzn 40 lat £14,8) (p=0,328). Cha-
rakterystyke grupy badanej przedstawiono w Tabeli 1.

Wsrdd respondentdw dominowaty osoby z wyz-
szym wyksztatceniem (blisko 65%) oraz mieszkajace
w Warszawie. W grupie kobiet 63,6% pracowato na
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Table I. Characteristics of the surveyed subjects
Tabela I. Charakterystyka badanych osob

Total Women (n=324) Men
(n=490) (n=166)
n % n % n %
Age groups:
18-34 167 34.1 105 324 62 37.3
35-54 237 48.4 166 51.2 74 44.6
55-64 52 10.6 38 11.7 14 8.4
65-80 31 6.3 15 4.6 16 9.6
Place of residence:

Warsaw 319 65.1 220 67.9 99 54.4
Other city 124 253 76 23.5 48 26.4

Village 47 9.6 28 8.6 19 10.4
Education:

Higher 318 64.9 224 69.1 94 56.6
Secondary 14 28.6 79 244 61 36.7
Vocational 32 6.5 21 6.5 11 6.6

Work time:
None 55 11.2 31 9.6 24 14.4
Half-time 19 3.9 9 2.8 10 2.4
> half-time < full-time 58 11.8 37 114 21 12.6
Full-time 296 60.4 206 63.6 90 54.2
> 1 full-time 62 12.7 41 12.6 21 12.6
Sleep duration:
<6h 87 17.8 68 21 19 114
6-8 h 343 70.0 222 68.5 121 72.9
>8 h 60 12.2 34 10.5 26 15.7
Physical activity:
None 67 13.7 48 14.8 19 11.4
Light 172 35.1 115 355 57 343
Moderate 203 414 137 42.3 66 39.7
Intense 48 9.8 24 7.4 24 14.4
Salting foods:
Yes 154 314 89 27.5 65 39.2
No 336 68.6 235 72.5 101 60.8
Sweetening drinks:
Yes 248 50.6 157 48.5 91 54.8
No 242 494 167 51.5 75 45.2
Dietary supplements:
Yes 188 31.6 119 36.7 69 41.6
No 302 61.6 205 63.3 97 58.4

group of men looked as follows: 54.2%, 12.6%, 15%,
and 14.4%, respectively.

Women slept fewer hours than men. 21% women
and 11.4% men had fewer than 6 hours of sleep, while
10.5% women and 15.7% men had more than 8 hours
of sleep. The lack of physical exercise was declared
by only 14.8% women and 11.4% men. The highest
proportion of the respondents indicated moderate
physical activity (42.3% women and 39.7% men).

To the question: “Do you add salt to products
and meals at the table?”, 27.5% women and 39.2%
men answered “yes”. Adding sugar to beverages was
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pelnym etacie, 12,6% na wigcej niz jeden etat, 14,2%
na cze$¢ etatu, a 9,6% nie wykonywato pracy. W gru-
pie me¢zczyzn odpowiednio: 54,2%, 12,6%, 15%,
14,4%.

Kobiety sypialy krocej niz mezczyzni. Ponizej 6
godzin sypiato 21% kobiet i 11,4% mezczyzn, zas po-
wyzej 8 godzin 10,5% kobiet i 15,7% megzczyzn. Brak
aktywno$ci fizycznej deklarowato tylko 14,8% kobiet
1 11,4% mezczyzn. Najwiekszy odsetek responden-
tow wskazywat na umiarkowang aktywnos¢ fizyczna
(42,3% kobiet i 39,7% mezczyzn).
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declared by 48.5% women and 54.8% men. Significant
statistical differences were demonstrated (p=0.0005)
between women and men — women added salt to
products and meals more frequently than men.

Considering the epidemic period, the respondents
were asked about taking supplements. Dietary
supplements were used by 36.7% women and 41.6%
men. Also in this case, significant statistical differences
were demonstrated between the surveyed groups of
women and men (p=0.0018).

To the question whether there were any changes
in their life during the COVID-19 pandemic, 24.7%
women and 27.1% men said yes (Table II). Different
working hours were reported by 25.6% women and
29.5% men, while working from home was declared by
27.8% women and 25.9% men. However, out of all the

Na pytanie: ,,Czy dosala Pan/Pani na talerzu pro-
dukty i potrawy?”, 27,5% kobiet 1 39,2% mezczyzn
odpowiadato twierdzaco. Stodzenie napojoéw stosowa-
o 48,5% kobiet 1 54,8% mezczyzn. Wykazano istotne
roznice statystyczne (p=0,0005) miedzy kobietami
i mezczyznami — kobiety czesciej dosalaty produkty
i potrawy niz mezczyzni.

Z uwagi na okres epidemii pytano respondentéw
0 spozycie suplementéw. Suplementy diety stosowa-
o 36,7% kobiet i 41,6% me¢zczyzn. W tym przypadku
rowniez wykazano istotne réznice statystyczne mie-
dzy badanymi grupami kobiet i m¢zczyzn (p=0,0018).

Na pytanie ,,Czy wystapity w Pana/Pani zyciu ja-
kie$ zmiany w okresie pandemii COVID-19?”, 24,7%
kobiet i 27,1% megzczyzn odpowiedziato twierdzaco
(Tabela I1). Zmiany godzin pracy zglosito 25,6% ko-

Table II. Lifestyle before the pandemic and during the COVID-19 period

Tabela II. Styl zycia przed pandemia i w okresie COVID-19

Total (n=490) Women (n=324) Men (n=166)
before during before during before during
COVID-19 | COVID-19 | COVID-19 | COVID-19 | COVID-19 | COVID-19
N (%) N (%) N (%) N (%) N (%) N (%)
Lifestyle change:
Yes 125 (25.5) 80 (24.7) 45 (27.1)
No 365 (74.5) 244 (75.3) 121 (72.9)
Dietary change:
Yes 123 (25.1) 80 (24.7) 43 (25.9)
No 367 (74.9) 244 (75.3) 123 (74.1)
Change in work time:
Yes 132 (26.4) 85(25.6) 49 (29.5)
No 358 (73.1) 241 (74.4) 117 (70.5)
Change in work style:
No change 357 (72.9) 234 (72.2) 123(74.1)
Remote work 133 (27.1) 90 (27.8) 43 (25.9)
Increased physical activity:
Yes 4(1.2) 4(1.2) 0(0.0)
No 486 (99.2) 320 (98.8) 166 (100)
Number of meals:
< 3 meals 177 (36.1) 169 (35.1) 102 (31.5) 100 (30.9 75 (45.2) 69 (41.5)
4 meals 178 (36.3) 170 (34.7) 113 (34.9) 105 (32.4) 65 (39.1) 65 (39.2)
> 5 meals 135 (27.5) 151 (30.8) 109 (33.6) 119 36.7) 26 (15.7) 32 (19.3)
Alcohol consumption:
None 211 (43.1) | 228 (46.5) 146 (45.1) 162 (50) 65 (39.1) 66 (39.7)
Daily 96 (19.6) 85 (17.3) 55 (17.0) 46 (14.2) 41 (24.7) 39 (23.5)
Ix/week 183 (37.3) 177 (36.1) 123 (38.0) 116 (35.8) 60 (36.1) 61 (36.7)
Tobacco consumption:
No 357 (72.8) | 359 (73.3) | 240(74.1) | 239 (73.7) 117 (70.5) | 120 (72.3)
Yes 133 (27.1) 131 (26.7) 84 (25.9) 85(26.3) 49 (29.5) 46 (27.7)
Number of cigarettes consumed:
Zero 383 (78.2) | 394(80.4) | 251(77.5) | 257(79.3) | 132(79.5) | 137(82.5)
V> pack/day 79 (16.1) 69 (14.1) 64 (19.7) 58 (17.9) 15 (9.0) 11 (6.6)
1 pack/day 22 (4.5) 21 4.3) 72.2) 72.2) 15 (9.0) 14 (8.4)
>] pack/day 6(1.2) 6(1.2) 2 (0.6) 2 (0.6) 4(2.4) 4(2.4)
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respondents, only four women (1.2%) increased their
physical activity.

It was observed that the proportion of women who
smoked cigarettes increased in the COVID-19 period
(26.3% vs. 25.9% before COVID-19). Among smokers,
most people declared smoking half a packet per day
(16.1% before the pandemic, 14.1% during COVID-19).
There were statistically significant differences in
terms of the number of cigarettes smoked between
women and men (p=0.0313). Women smoked less (half
a packet per day), while men 1 packet per day.

Changed eating habits were declared by 24.7%
women and 25.9% men. During the COVID-19 period,
the proportion of people eating five or more meals
increased compared to the period before COVID-19
(30.8% vs. 27.5%). Most men had a maximum of
three meals, while most women had five and more
meals and here also statistically significant differences
were shown (p=0.001). More respondents declared
no alcohol use (46.5% vs. 43.1%) (Table II), 13.3% of
the subjects increased vegetable consumption, while
14.5% increased fruit consumption. Before and during
the pandemic, women ate statistically more vegetables
and fruit than men (p=0.0000). The consumption of
legumes was increased in 9.6% of all the respondents,
6.5% increased fish consumptions, while 7.1% increased
dairy product consumption (Table I1I). No changes in
the number of portions of products consumed was
declared by more than 80% of the respondents, while
in terms of egg consumption — by 91.6%. The highest
drop in the number of portions applied to meat (9.2%),
fish (4.5%) and vegetables (4.9%).

The respondents were also asked about types of
thermal processing methods (Fig. la and 1b). Both

biet i 29,5% mezczyzn, a prace zdalna deklarowato
27,8% kobiet i 25,9% mezczyzn. Natomiast aktyw-
no$¢ fizyczng w tym czasie zwickszyly tylko cztery
kobiety (1,2%) wsrdéd wszystkich badanych.

Stwierdzono w okresie COVID-19 wzrost odset-
ka kobiet palacych papierosy (26,3% vs. 25,9% przed
COVID-19). Wsrod osob palacych papierosy najwigcej
0sob deklarowato wypalanie 2 paczki/dzien (16,1%
przed pandemia, 14,1% w okresie COVID-19). Wy-
kazano istotne roznice statystyczne migdzy liczba
wypalanych papieroséw wsrdd kobiet i mezczyzn
(p=0,0313). Kobiety pality mniej (pot paczki papiero-
sOw w ciggu dnia), za§ me¢zczyzni 1 paczke na dzien.

Z kolei zmiany nawykéw zywieniowych dekla-
rowato 24,7% kobiet i 25,9% mezczyzn. W okresie
COVID-19 zwigkszyt si¢ odsetek 0sob spozywaja-
cych 5 lub wigcej positkow w porownaniu do okresu
przed COVID-19 (30,8% vs. 27,5%). Najwigcej mez-
czyzn spozywato maksymalnie 3 positki, za$ najwie-
cej kobiet spozywato 5 i wigcej positkow i tu wyka-
zano istotne roéznice statystyczne (p=0,001). Wiecej
osob deklarowato brak spozycia alkoholu (46,5% vs.
43,1%) (Tabela II), 13,3% badanych zwigkszyto spozy-
cie warzyw, 14,5% zwigkszylo spozycie owocow. Ko-
biety przed i w trakcie pandemii istotnie statystycznie
wigcej niz mezczyzni spozywaty warzyw i owocow
(p=0,0000). Spozycie roslin straczkowych zwiekszyto
9,6% ogotu badanych, 6,5% zwiekszyto spozycie ryb,
a 7,1% zwiekszylo spozycie produktow mlecznych
(Tabela III). Brak zmian w liczbie porcji spozywanych
produktow zgtosito ponad 80% badanych, a w odnie-
sieniu do spozycia jaj — 91,6%. Najwiekszy spadek
liczby porcji dotyczyt migsa (9,2%), ryb (4,5%) oraz
warzyw (4,9%).

Table III. Changes in the number of consumed portions of selected groups of food products in the COVID-19 period
Tabela III. Zmiany ilosci porcji spozycia wybranych grup produktow spozywczych w okresie COVID -19

Change in Vegetables Fruits Legumes Fish Meat Eggs pzz:illl;z,ts
. o . o . 0 . 0 . 0 . 0 -
consumption | (% subjects) | (% subjects) | (% subjects) | (% subjects) | (% subjects) | (% subjects) (% subjects)
Consumption
decreased by >1 1.4 0.8 1 0.4 1.2 1.2 0.8
portion
Consumption
decreased by 1 3.5 2.7 2 4.1 8 2.2 3.5
portion
No change 81.8 82 87.3 89 87.1 91.6 88.6
Consumption
increased by 1 8.4 11.6 7.6 5.7 3.1 4.1 4.7
portion
Consumption
increased by >1 4.9 2.9 2 0.8 0.6 0.8 2.4
portion
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before and during COVID-19, most women and men
ate boiled (more than 80%) and fried dishes (more than
50%). During the COVID-19 period, the proportion of
women who baked and stewed (without searing) their
meals slightly increased. Men, however, more often
chose boiled dishes.

The survey also checked whether the consumption
of certain groups of products constituting a source of
many nutrients supporting the immune system was
in line with nutritional guidelines (Table 1V). There
was statistically higher (p=0.0013 before COVID-19;
p=0.0091 during the COVID-19 period) consumption
of meat among men. Daily meat consumption was

H frying baking

during COVID-19

prior to COVID-19

10

stewing without browning

Respondentow pytano takze o stosowane rodzaje
obrobki termicznej (Ryc. 1a oraz 1b). Zaréwno przed
COVID-19 jak i w okresie COVID-19 najwigcej kobiet
i mezezyzn spozywato potrawy gotowane (ponad 80%
badanych) i smazone (ponad 50% badanych). W okre-
sie COVID-19 nieznacznie zwigkszyt si¢ odsetek ko-
biet stosujacych pieczenie i duszenie bez obsmazania.
Natomiast m¢zczyzni czeséciej wybierali potrawy go-
towane.

W badaniu sprawdzano takze czy spozycie po-
szczegblnych grup produktéow bedacych zrodlem wielu
sktadnikow odzywczych bioracych udzial we wspo-
maganiu uktadu odpornosciowego byto zgodne z zale-

W traditional braising M cooking

60.2

Fig. la. Percentage of women using different types of heat treatment
Ryc. la. Odsetek kobiet stosujacych rézne rodzaje obrobki termicznej

B frying baking
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prior to COVID-19

=]

stewing without browning
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% of women
® traditional braising M cooking
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% of men

Fig. 1b. Percentage of men using different types of heat treatment
Ryec. 1b. Odsetek mezczyzn stosujacych rozne rodzaje obrobki termicznej
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Table IV. Frequency of consumption of selected groups of food products in the COVID-19 period
Tabela I'V. Czg¢stotliwos¢ spozywania wybranych grup produktéw spozywezych w okresie COVID-19

) Total (n=490) Women (n=324) Men (n=166)
Food group consumption
N (%) N (%) N (%)

Meat:

None 76 (15.5) 52 (16.0) 24 (14.4)
1x/week 92 (18.8) 70 (21.6) 22 (13.2)

2-3x/week 207 (42.2) 133 (41.0) 74 (44.6)
4-6x/week 93 (18.7) 55 (17.0) 38 (22.9)

Daily 22 4.5) 14 (4.3) 8 (4.8)
Pouliry: 62 (12.6) 43 (13.3) 19 (11.4)
Ix/week 103 (21.0) 74 (22.8) 29 (17.5)

23x/week 242 (49.4) 160 (32.6) 82 (49.4)
4-6x/week 74 (15.1) 40(12.3) 34 (80.1)
Daily 9(1.8) 72.2) 2 (1.2)
C"Il\]‘:)rclgts' 141 (28.8) 94 (29.0) 47 (28.3)
>2x/day 158 (32.2) 82 (25.3) 76 (45.8)
<ax/day 191 (39.0) 148 (45.7) 43 (25.9)

Fish:

None 104 (20.8) 92 (28.4) 12 (7.2)
Ix/month 240 (49) 202 (62.3) 38(22.9)

2-3x/month 72 (24.7) 24 (7.4) 48 (28.9)
Ix/week 38 (7.8) 4(1.2) 34 (20.5)
2x/week 24 (4.9) 2(0.6) 22 (13.3)

>3x/week 12 (7.2) 0(0) 12 (7.2)
Eggs:

None 37 (7.5) 24 (7.4) 13 (7.8)

>2 eggs/week 290 (49.2) 197 (40.2) 93 (56.0)

<2 eggs/week 163 (33.3) 103 (21.0) 60 (36.1)
Butter:

None 107 (21.8) 58 (17.9) 49 (29.5)

Ix/week 4 (0.8) 2 (0.6) 2(1.2)
2-3x/week 27 (5.5) 19 (5.9) 8 (4.8)
4-6x/week 16 (3.3) 11 3.4) 5(3.0)

Daily 336 (68.6) 234 (72.2) 102 (61.4)

Margarine:

None 418 (85.3) 289 (89.2) 129 (77.7)
2x/week 9 (1.8) 6 (1.8) 3 (1.8)
3x/week 7 (1.4) 4(1.2) 3 (1.8)

Daily 56 (11.4) 25(7.7) 31 (18.7)

Oil:
None 143 (29.2) 82 (25.3) 61 (36.7)
1 tablespoon/day 158 (32.2) 106 (32.7) 52 (31.3)
2-4 tablespoons/day 155 (31.6) 116 (35.8) 39 (23.5)
5-7 tablespoons/day 27(5.5) 13 (4.0) 14 (8.4)
>8 tablespoons/day 7 (1.4) 72.2) 0(0.0)
Olive oil:
None 224 (45.7) 136 (42.0) 88 (53.0)
1 tablespoon/day 141 (28.8) 94 (29.0) 47 (28.3)
2 tablespoons/day 69 (14.1) 49 (15.1) 20 (12.0)
3-4 tablespoons/day 45(9.2) 34 (10.5) 11 (6.6)
>4 tablespoons/day 11 (2.2) 11 (3.4) 0(0.0)
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Bacon fat:
None 444 (90.6) 298 (92.0)
1 tablespoon/day 32 (6.5) 16 (4.9) 14{2 886;) )
2 tablespoons/day 11 (2.2) 72.2) 402 '4)
>3 tablespoons/day 3 (0.6) 3(0.9) '
Fruits:
None 58 (11.8) 29 (10.2) 29 (17.4)
Ix/day 294 (60.0) 195 (60.2) 99 (59.6)
2-3x/day 111 (22.6) 77 (23.8) 34 (20.5)
>3x/day 27 (5.5) 23 (7.1) 424
Legumes:
None 24 (4.9) 16 4.9) 8 (4.8)
Ix/month 119 (24.3) 77 (23.8) 42 (25.3)
2-3x/month 159 (32.4) 101 (31.2) 58 (34.9)
Ix/week 103 (21) 76 (23.5) 27 (16.3)
2 x/week 8517.3) 54 (16.7) 31 (18.7)
Salt:
None 107 (21.8) 53 (16.3) 54 (32.5)
< 1 teaspoon/day 57 (11.6) 44 (13.6) 13 (7.8)
1-2.5 teaspoons/day 298 (60.8) 210 (64.8) 88 (53.0)
>2.5 teaspoons/day 29 (5.9) 17 (5.3) 12 (7.2)
Sugar:
None 242 (49.4) 167 (51.5) 75 (45.2)
<l teaspoon/day 8(1.6)n 6 (1.8) 2(1.2)
1-2 teaspoons/day 123 (25.1) 85 (26.2) 38 (27.9)
3-5 teaspoons/day 68 (13.7) 49 (15.1) 19 (11.4)
6-9 teaspoons/day 38 (7.7) 13 (4.0) 25 (15.1)
>9 teaspoons/day 11 (2.2) 4(1.2) 74.2)
Sweets:
None 200 (40.8) 130 (40.1) 70 (42.2)
Seldom 49 (10) 33 (10.2) 16 (9.6)
Ix/day 192 (39.2) 130 (40.1) 62 (37.3)
2-3x/day 44 (8.9) 27 (8.3) 17 (10.2)
~3x/day 5 (1.0) 4(1.2) 1 (0.6)

declared by 4.5% of the respondents. Most of the
subjects ate meat and poultry 2-3 times a week.
However, the consumption of cold cuts was more
frequent, 45.8% men and 25.3% women had cold
cuts two or more times per day. Most women (62.3%)
declared having fish once a month, while men had
fish more frequently. Two women (0.6%) and 22 men
(13.3%) ate fish twice a week. Nearly 30% women did
not eat fish whatsoever. Most of the respondents ate
2 or more eggs per week. No eggs were consumed by
7.5% of the subjects. The respondents ate more butter
than margarine. No butter consumption was declared
by 21.8% of the respondents, while no margarine
consumption by 85.3%. Butter was eaten every day
by 72.2% women and 61.4% men. Statistically more
butter was consumed by women (every day) than
men (4-6 times per week) (p=0.0042). Margarine
was consumed every day by 7.7% women and 18.7%
men. The respondents more frequently consumed

ceniami zywieniowymi (Tabela IV). Wykazano istot-
ne statystyczne wigksze (p=0,0013 przed COVID-19;
p=0,0091 w okresie COVID-19) spozycie migsa w gru-
pie mezezyzn. Codzienne spozycie migsa deklarowato
4,5% respondentéw. Wiekszos$¢ badanych migso i drob
spozywalo 2-3 razy w tygodniu. Natomiast spozycie
wedlin byto czestsze, 45,8% mezczyzn 1 25,3% kobiet
spozywato wedliny dwa badz wigcej razy w ciggu dnia.
Wigkszos¢ kobiet (62,3%) deklarowata spozycie ryb raz
W miesigcu, natomiast mezczyzni czgsciej spozywali
ryby. Dwa razy w tygodniu ryby spozywatly 2 kobiety
(0,6%) 1 22 mezczyzn (13,3%). Blisko 30 procent kobiet
w ogoble nie spozywalo ryb. Jaja byly spozywane naj-
czesciej w ilosci 2 sztuk lub wigcej w tygodniu. W ogo-
le jaj nie spozywato 7,5% badanych. Stwierdzono czest-
sze spozycie masta przez respondentéw niz margaryny.
Brak spozycia masta deklarowato 21,8% badanych,
natomiast brak spozycia margaryny 85,3%. Masto bylo
spozywane codziennie przez 72,2% kobiet i 61,4%
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oil in the amount of 1 tablespoon/day (32.2%) and
2-4 tablespoons/day (31.6%) than olive oil, which
was not consumed by 45.7% of the respondents. Only
a small proportion of the subjects ate bacon: 8% women
and 12% men. Eating fruit once a day was declared by
nearly 60% of women and men, two-three times a day
by 23.8% women and 20.5% men, while 10.2% women
and 17.4% men did not eat fruit whatsoever. Legumes
were mostly eaten 2-3 times a month (32.4% of the
respondents). No legume consumption was recorded
in 3.9% of the respondents before the pandemic and
in 4.9% during the COVID-19 period. The survey
demonstrated a drop in bread consumption during
the pandemic, both among women and men, while the
most frequently eaten bread before the pandemic and
during the COVID-19 period was multigrain bread
(Table V).

mezczyzn. Istotnie statystycznie wigcej masta spozy-
waly kobiety (codziennie) niz m¢zczyzni (4-6 razy na
tydzien) (p=0,0042). Margaryng spozywato codziennie
7,7% kobiet 1 18,7% me¢zczyzn. Respondenci czgsciej
spozywali olej w ilosci 1 tyzka/dzien (32,2% badanych)
12-4 tyzek/dzien (31,6% badanych) niz oliwe, ktorej nie
spozywato 45,7% badanych. Niewielki odsetek spo-
zywato bekon: 8% kobiet i 12% me¢zczyzn. Spozycie
owocow raz dziennie deklarowato blisko 60% kobiet
1 mezezyzn, dwa-trzy razy w ciggu dnia 23,8% kobiet
1 20,5% mezczyzn, natomiast 10,2% kobiet 1 17,4%
mezczyzn nie spozywato owocow. Rosliny straczko-
we najczesciej byly spozywane 2-3 razy w miesigcu
(32,4% badanych). Brak spozycia roslin stragczkowych
odnotowano u 3,9% badanych przed pandemia i u 4,9%
w okresie COVID-19.

W badaniu wykazano spadek spozycia pieczywa
w trakcie pandemii zaréwno wsrdd kobiet jak i mez-
czyzn, a najczgéciej spozywanym pieczywem przed
pandemiag i w okresie COVID-19 byto pieczywo mie-
szane (Tabela V).

Table V. Percentage of respondents consuming various types of bread before the pandemic and during the COVID-19

period

Tabela V. Odsetek badanych spozywajacych rézne gatunki pieczywa przed pandemia i w okresie COVID-19

Type of bread Men before Men during Women before Women during
consumed COVID-19 COVID-19 COVID-19 COVID-19
Wholemeal 47 38.6 56.2 52.8
Mixed 53.6 46.4 577 55.9
White bread 45.2 39.2 36.4 32.1

Most women (64.8%) and men (53%) consumed
salt between 1 and 2.5 teaspoons/day (Table IV).
Salt as an addition to finished meals was consumed
more frequently by women (1-2 teaspoons/day)
than men (up to 1 teaspoon/day). Nearly 50% of the
respondents declared no sugar consumption (51.5%
women, 45.2% men), while 40.8% did not eat sweets.
The sugar intake in the group of people who consumed
this product was varied. Most respondents declared
having 1-2 teaspoons/day, while 9.9% consumed
six and more teaspoons of sugar per day. There
were statistically significant differences in sugar
consumption (p=0.0018). Women consumed less sugar
(up to 1 teaspoon) than men (2 teaspoons per day).
Sweets were mostly eaten once a week (40.1% women,
37.3% men) (Table I'V).

Fluid intake varied considerably, from 1 glass/day
(9.8% of the respondents before COVID-19; 8.6% of
the respondents during the COVID-19 period) up to
20 glasses/day (respectively: 0.6% vs. 0.8%). Usually,
the respondents had 5-6 glasses per day. In the group
of women, the most frequently consumed drink was
coffee (61.4% before COVID-19, 60.1% during the
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Najwiecej kobiet (64,8%) 1 mezczyzn (53%) spozy-
wato s6l w ilo$ci od 1 do 2,5 tyzeczki/dzien (Tabela I'V).
Czesciej spozywaty sol kobiety jako dodatek do goto-
wych potraw (1-2 tyzeczki/dzien), niz mg¢zczyzni (do 1
tyzeczki na dzien). Blisko 50% badanych deklarowato
brak spozycia cukru (51,5% kobiet, 45,2% mezczyzn),
a 40,8% nie spozywato stodyczy. Ilos¢ spozycia cukru
w grupie 0sob spozywajacych ten produkt byta zrozni-
cowana. Najwigcej respondentdow deklarowato spozycie
cukru w iloéci 1-2 tyzeczki/dzien, a 9,9% badanych spo-
zywalo 6 i wigcej tyzeczek cukru w ciggu dnia. Wy-
kazano rdznice statystycznie istotne w spozyciu cukru
(p=0,0018). Kobiety spozywaty mniej cukru (do 1 ty-
zeczki) niz mg¢zezyzni (2 tyzeczki na dzien). Stodycze
byty spozywane najczesciej raz w tygodniu (40,1% ko-
biet, 37,3% mg¢zczyzn) (Tabela IV).

Spozycie ptynow bylo bardzo zrdéznicowane, od
1 szklanki/dzien (9,8% badanych przed COVID-19;
8,6% badanych w okresie COVID-19) do 20 szkla-
nek/dzien (odpowiednio: 0,6% vs. 0,8%). Najczesciej
badani wypijali 5-6 szklanek dziennie. W grupie ko-
biet wsrdéd napojow najczesciej spozywana byla kawa
(61,4% przed COVID-19, 60,1% w okresie COVID-19),
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COVID-19period), tea (57.4% before COVID-19, 58.6%
during the COVID-19 period) and juice (42.3% before
COVID-19, 42.6% during the COVID-19 period) in the
amount 1-2 cups/glasses per day. Most women drank
water before the pandemic in the amount 1-2 glasses
per day (30.6%), while during the COVID-19 period —
3-4 glasses per day (27.5%). Before COVID-19, tea was
not drunk by 20.7% women, coffee by 23.1%, water
by 8%, fizzy drinks by 72.5%, and juices by 54.6%.
In the COVID-19 period, the proportion of women
who did not drink water decreased to 7.7%, while in
terms of the other fluids — the proportion increased

% of people M tea

80.0

herbata (57,4% przed COVID-19, 58,6% w okresie
COVID-19) i sok (42,3% przed COVID-19, 42,6%
w okresie COVID-19) w ilosci 1-2 filizanek/szklanek/
dzien. Najwigcej kobiet spozywato wode przed pande-
miag w ilo$ci 1-2 szklanek na dobe (30,6%), a w okre-
sie COVID-19 w ilosci 3-4 szklanek/dobg (27,5%).
Przed COVID-19 herbaty nie spozywato 20,7% kobiet,
kawy 23,1%, wody 8%, napoi gazowanych 72,5%,
sokow 54,6%. W okresie COVID-19 zmniejszyt si¢
odsetek kobiet nie spozywajacych wody do 7,7%,
a zwiekszyl si¢ w odniesieniu do pozostalych ptynéw
(Ryc. 2a oraz 2b). Takze w grupie m¢zczyzn najcze-
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Fig. 2a. Consumption of various fluids in glasses/cups prior to COVID-19 in the female group
Ryec. 2a. Spozycie roznych ptynow w szklanakch/filizankach przed COVID-19 w grupie kobiet
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Fig. 2b. Consumption of various fluids in glasses/cups during COVID-19 in the female group
Ryc. 2b. Spozycie roznych ptynow w szklanakch/filizankach w okresie COVID-19 w grupie kobiet
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(Fig. 2a and 2b). Also among men, the most frequently
consumed drink was coffee (52.4% before COVID-19,
51.8% during the COVID-19 period), then juice (42.7%
COVID-19, 41.5% during the COVID-19 period) and
tea (34% before COVID-19 and during the COVID-19
period) in the amount 1-2 glasses per day.

However, in the COVID-19 period, the proportion
of men having 5-6 glasses of water per day increased
(Ryc. 2¢ and 2d).

% of people

$ciej spozywanym napojem byla kawa (52,4% przed
COVID-19, 51,8% w okresie COVID-19), a na-
stepnie sok (42,7% COVID-19, 41,5% w okresie
COVID-19)iherbata (34% przed COVID-19 i w okresie
COVID-19) w ilosci 1-2 szklanek/dziennie. Natomiast
w okresie COVID-19 zwigkszyt si¢ odsetek mezczyzn
spozywajacych 5-6 szklanek wody na dzien (Ryc. 2¢
oraz 2d).
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Fig. 2¢c. Consumption of various fluids in glasses/cups prior to COVID-19 in the male group
Ryc. 2¢. Spozycie roznych ptynéw w szklanakch/filizankach przed COVID-19 w grupie me¢zczyzn
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Fig. 2d. Consumption of various fluids in glasses/cups during COVID-19 in the male group
Ryc. 2d. Spozycie roznych ptynéw w szklanakch/filizankach w okresie COVID-19 w grupie m¢zczyzn
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DISCUSSION

A healthy lifestyle involves above all a well-
balanced diet, regular exercise, refraining from
smoking, avoiding alcohol and processed food rich
in refined carbohydrates, saturated fats and no fibre,
optimum sleep hours, avoiding stress and dealing with
it (7). According to Jezewska-Zychowicz et al., it is
necessary to develop interventions that will reduce the
stress and improve trust in information from renowned
sources (8). During the COVID-19 pandemic, these
recommendations should be complied with even more
diligently.

The basic nutritional strategy of supporting the
body and the functioning of the immune system
should be a diet featuring high amounts of plant-
derived food and appropriate amounts of animal-
derived food (6, 9-12). Therefore, the key principle
of proper nutrition is a well-balanced diet. Every day,
one should consume various fresh and unprocessed or
minimally processed food products supplying the body
with protein, complex carbohydrates, dietary fibre,
vitamins, minerals, n-3 and n-6 polyunsaturated fatty
acids and antioxidants (e.g. polyphenols, carotenoids),
the source of which are mainly vegetables and fruit.
What should be avoided, on the other hand, are sugar,
saturated fatty acids present in animal fat and palm
and coconut oil, and salt.

A study published in the Cell Reports journal
examined how the blood flow to the hypothalamus
changed in response to salt consumption. It was
demonstrated that 50-60% of arterial hypertension
cases were related to excessive salt consumption. It
was also shown that under the influence of salt, the
blood flow in the hypothalamus, a part of the brain
responsible for, among other things, hunger (food
craving) and thirst, decreases, which can also be
associated with weight gain (13). Therefore, experts
emphasise that every meal should comprise: vegetables
(3-4 portions/day), which — according to the healthy
eating plate — should constitute half the plate, and fruit
(1-2 portions/day), source of complex carbohydrates
(wholemeal bread, groats, brown rice, wholemeal
pasta, potatoes etc.), source of protein (meat, fish,
eggs, dairy, legumes), and source of fat (oil, nuts,
seeds, avocado) (14).

In order to raise the public awareness of well-
balanced nutrition, the members of the Committee of
Human Nutrition Science of the Polish Academy of
Sciences published “General Nutritional Guidelines
during the COVID-19 Pandemic” for adults and
children, drawing particular attention to the
consumption of various foods with low fat, salt and
sugar content, eating at least 5 portions of fruit and
vegetables every day, with an emphasis on vegetables

DYSKUSJA

Zdrowy styl zycia to przede wszystkim stoso-
wanie urozmaiconej diety, regularnej aktywnosci
fizycznej, unikanie palenia tytoniu, unikanie spo-
zywania alkoholu i przetworzonej zywnosci, wzbo-
gaconej rafinowanymi weglowodanami, tluszczami
nasyconymi i brakiem blonnika, optymalny czas snu
i unikanie stresu oraz radzenie sobie ze stresem (7).
Zdaniem Jezewskiej-Zychowicz i wsp. konieczne jest
opracowanie interwencji, ktére zmniejszg odczuwa-
ny stres 1 poprawig zaufanie do informacji z renomo-
wanych zrodet (8). W okresie COVID-19 te zalecenia
tym bardziej powinny by¢ przestrzegane.

Podstawowa strategiag zywieniowa wspierania or-
ganizmu i funkcji uktadu odporno$ciowego powinna
by¢ dieta z duzym udziatem zywnos$ci pochodzenia
ros$linnego oraz odpowiednig ilo§cig Zywnosci pocho-
dzenia zwierzecego (6, 9-12). Dlatego gtéwna zasada
prawidlowego zywienia jest spozywanie urozmaico-
nej diety. Kazdego dnia nalezy spozywac réznorod-
ne, $wieze i nieprzetworzone lub mato przetworzone
produkty spozywcze dostarczajace biatka, weglowo-
danow ztozonych, blonnika pokarmowego, witamin,
sktadnikow mineralnych, wielonienasyconych kwa-
sow thluszczowych n-3 i n-6 oraz skladnikow o dzia-
faniu przeciwutleniajagcym (np. polifenoli, karoteno-
idow), ktorych zrodtem sg glownie warzywa i owoce.
Natomiast nalezy unika¢ cukru, nasyconych kwasow
thuszczowych obecnych w tluszczach zwierzecych,
oleju palmowym i kokosowym i soli.

W badaniu opublikowanym w czasopismie Cell
Reports zbadano jak przeptyw krwi do podwzgorza
zmienial si¢ w odpowiedzi na spozycie soli. Wykaza-
no, ze 50-60% przypadkéw nadci$nienia tetniczego
ma zwigzek z nadmierng konsumpcja soli. Stwierdzo-
no takze, ze pod wptywem spozycia soli zmniejsza si¢
przeptyw krwi w podwzgorzu, czesci mozgu regulu-
jacej m.in. glod (cheé jedzenia) i pragnienie co moze
mie¢ zwigzek takze z nadmierng masg ciata (13). Dla-
tego eksperci podkreslaja, iz kazdy positek powinien
sktada¢ si¢ z: warzyw (3-4 porcje/dzien), ktore zgod-
nie z talerzem zdrowego zywienia powinny stanowi¢
pot talerza i owocow (1-2 porcje/dzien), zrodta weglo-
wodandw ztozonych (pelnoziarniste pieczywo, kasze,
ryz brazowy, makaron petnoziarnisty, ziemniaki itp.),
zrodta biatka (miegso, ryba, jaja, nabiat, rosliny stracz-
kowe), zrodta ttuszczu (olej, orzechy, pestki, nasiona,
awokado) (14).

W celu zwigkszenia wiedzy spoteczenstwa na te-
mat zbilansowanego odzywiania cztonkowie Komitetu
Nauki o Zywieniu Cztowieka Polskiej Akademii Nauk
opublikowali ,,Ogoélne zalecenia zywieniowe podczas
pandemii COVID-19” dla 0os6b dorostych i dzieci, zwra-
cajgc szczegdlng uwage na spozywanie réznorodnej
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(3-4 portions of vegetables and 1-2 portions of fruit),
and drinking at least 8-10 glasses of unsweetened
beverages every day (15).

This study looked at the lifestyle, including
the consumption of health-relevant food products,
including beverages, before and during the COVID-19
pandemic. What the study found was insufficient sleep
hours in 21% women and 11.4% men, long working
hours (more than 1 FTE, i.e. more than 8 hours/day)
in 12.6% women and 12.6% men, adding salt to meals
at the table by 39.2% men and 27.5% women, not
enough fluids taken during the day and adding sugar
to beverages by every other person of both sexes.

During the COVID-19 pandemic, the proportion
of women and men eating 5 and more meals per day
increased, which could lead to weight gain, the more
so that 99.2% of the respondents did not increase
their physical activity during the period, although the
study was carried out in summer. A study conducted
by Drywien et al. showed that, during the pandemic
in Poland, 34% women put on weight, while 44%
women with pre-pandemic obesity experienced weight
gain (16). Studies carried out in Poland during the
pandemic have shown that many people increased food
consumption and decreased physical activity. A study
by Gornicka et al. showed that physical activity
decreased in 43% of the subjects, 34% increased food
consumption, while 48% of the respondents ate more
home-made meals. Complying with the standard
of health-promoting dietary changes (increased
consumption of vegetables, fruit, wholemeal products,
legumes, fish and water) was demonstrated in only 28%
of the respondents who increased their consumption
of home-made meals (17). Similar observations were
made by Sidor and Rzymski, who additionally noted
that people with overweight and obesity and older
people put on weight, while people with underweight
continued losing weight (18).

The assessment of dietary habits carried out in
this study demonstrated, in some of the respondents,
decreased consumption of vegetables, fruit and
legumes, which could potentially lead to deficiencies
in dietary fibre, vitamin C, folic acid, polyphenols
and potassium. This in turn could contribute to an
increased risk of many diseases, such as digestive tract
diseases, cardiovascular diseases and immune system
diseases. However, during the COVID-19 pandemic,
the proper functioning of the immune system should be
particularly taken care of because it protects the body
against pathogenic factors (bacteria, viruses, fungi,
parasites) (19). It was demonstrated that the following
vitamins participate in the functioning of the immune
system: D, C, A (including beta-carotene), E, B6, B12,
folic acid, minerals: zinc, copper, selenium and iron, as
well as amino acids and n-3 and n-6 polyunsaturated
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zywnosci, o malej zawartos$ci ttuszczu, soli i cukrow,
codziennym spozyciu co najmniej 5 porcji warzyw
1 OWOCOW, Z przewaga warzyw (3-4 porcje warzyw i 1-2
porcje owocow), wypijaniu codziennie co najmniej 8-10
szklanek napojéw niestodzonych (15).

W niniejszym badaniu dokonano analizy stylu zy-
cia, w tym spozycia waznych dla zdrowia produktow
spozywczych, rowniez napojow, przed pandemig oraz
w okresie COVID-19. Stwierdzono niewystarczajaca
dtugosc¢ snu u 21% kobiet i 11,4% mezczyzn, dtugi czas
pracy (powyzej 1 etatu tj. powyzej 8 godzin) u 12,6%
kobiet 1 12,6% mezczyzn, dosalanie potraw na talerzu
przez 39,2% mezczyzn 1 27,5% kobiet, zbyt matg ilo$¢
wypijanych pltynéw w ciagu dnia oraz dostadzanie na-
pojow u co drugiej osoby obu pici.

W okresie COVID-19 zwiekszyt si¢ odsetek kobiet
1 mezczyzn spozywajacych 5 i wigcej positkdéw, czego
konsekwencja moze by¢ przyrost masy ciata, tym bar-
dziej, ze 99,2% badanych nie zwigkszyta w tym okre-
sie aktywnosci fizycznej, chociaz badania byty prze-
prowadzone w okresie letnim. Badanie prowadzone
przez Drywien i wsp. wykazato, ze w Polsce w okre-
sie pandemii 34% kobiet przybrato na wadze, a 44%
kobiet z otyloscia przed pandemia zwiekszylo swoja
masg ciata (16). Badania prowadzone w Polsce w cza-
sie pandemii wykazaty, iz wiele osob zwigkszylo spo-
zycie zywnosci oraz zmniegjszyto aktywnosc¢ fizyczng.
W badaniu Goérnickiej i wsp. wykazano, ze aktywnos¢
fizyczna zmniejszyto 43% badanych, u 34% badanych
nastapil wzrost spozycia pokarméw, a 48% respon-
dentow zwickszyto spozycie domowych positkow.
Przestrzeganie wzorca prozdrowotnych zmian w die-
cie (wzrost spozycia warzyw, owocow, produktow
petnoziarnistych, roslin strgczkowych, ryb i wody)
stwierdzono zaledwie u 28% respondentow, ktorzy
zwiekszyli spozycie domowych positkéw (17). Podob-
nych obserwacji dokonali Sidor i Rzymski, zwraca-
jac dodatkowo uwagg, ze osoby z nadwaga, otytoscia
1 starsze przybieraly na wadze, a osoby z niedowaga
tracily nadal masg ciala (18).

Przeprowadzona ocena sposobu zywienia w niniej-
szym badaniu wykazata u czesci respondentow spadek
spozycia warzyw, owocow, roslin straczkowych, co
przy matej ich czestotliwosci spozycia moze prowa-
dzi¢ do niedoboru btonnika pokarmowego, witaminy
C, kwasu foliowego, polifenoli oraz potasu. To moze
przyczyni¢ si¢ do zwickszenia ryzyka wielu chordb
m.in. uktadu pokarmowego, sercowo-naczyniowego
1 odpornosciowego, a w okresiec COVID-19 nalezy
szczegblnie wspomoc jego prawidlowe funkcjonowa-
nie, poniewaz uktad odpornosciowy chroni organizm
przed czynnikami chorobotworczymi (bakteriami,
wirusami, grzybami, pasozytami) (19). Wykazano,
iz w funkcjonowaniu uktadu odpornosciowego biora
udziat witaminy: D, C, A (w tym beta-karoten), E, B6,
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fatty acids (11, 19). Vitamins D, C, and A as well as
zinc, selenium and n-3 polyunsaturated fatty acids
play an important role in maintaining the integrity
and function of the immune system, including the
activation, differentiation and proliferation of immune
cells and the maintenance of cell membrane stability;
furthermore, the body’s immune response depends on
their interaction at many stages of this process (19-23).
These nutrients have been shown to be particularly
important in supporting the body’s antiviral and
antimicrobial defences as well as in relieving infection
and reducing the risk of a severe course of common
(non-COVID) respiratory tract infections (12, 19, 24-
29). On this basis, their beneficial effects on the course
of a SARS-CoV-2 infection can be anticipated, while
ongoing clinical trials will help clarify the role of
nutrients in supporting the treatment of SARS-CoV-2
infections (19, 30). Major sources of minerals, vitamins
and unsaturated fatty acids that support the functioning
of the immune system include fish and wholemeal
cereal products. The analysis conducted as part of this
study showed that, during the COVID-19 period, the
percentage of women consuming wholemeal bread
decreased by 3.4%, while the percentage of men by
8.4%. Although the proportion of people consuming
fish 2-3 times a week increased during the COVID-19
period, these people accounted for only 12.7% of the
respondents. In contrast, 28.4% of women did not eat
fish at all, while 62.3% had fish once a month.
Bacteria and other microorganisms present in
the human large intestine (the so-called intestinal
microbiota) also play an important role in regulating
the immune system function. The presence of
a large number of probiotic microorganisms (e.g.
Bifidobacterium, Lactobacillus) has beneficial effects
on many functions within the intestine and the whole
body, among others through forming a physical and
chemical barrier that protects the large intestine
from colonisation by pathogenic microorganisms
and probably strengthens the innate immunity of the
body (19, 31, 32). Diet is one of the most important
factors determining the composition of the gut
microbiota. People who consume more plant-based
foods, including regular consumption of prebiotic
foods containing short-chain oligosaccharides (e.g.
onions, garlic, legumes, wholemeal cereal products
from oats or wheat) and fermented foods containing
lactose fermenting bacteria (e.g. yogurt, kefir,
acidophilus milk, pickled vegetables), have favourable
gut microbiota composition (19, 31, 33, 34). In adults,
it was recently confirmed as part of two systematic
reviews with meta-analysis (33, 34) that probiotic
microorganisms enhanced the immune response to
seasonal influenza vaccination. Furthermore, impaired
gut microbiota composition (dysbiosis) has been

B12, kwas foliowy, sktadniki mineralne: cynk, miedz,
selen i zelazo oraz aminokwasy i wielonienasycone
kwasy ttuszczowe n-3 i n-6 (11, 19). Witaminy D, C
i A oraz cynk, selen i wielonienasycone kwasy thusz-
czowe n-3 odgrywaja wazng role w utrzymaniu inte-
gralnosci i funkcji uktadu odpornosciowego, w tym
aktywacji, r6znicowaniu i namnazaniu komoérek od-
pornosciowych oraz utrzymaniu stabilno$ci bton ko-
moérkowych, ponadto odpowiedZ odpornosciowa orga-
nizmu zalezy od ich wspoéldziatania na wielu etapach
tego procesu (19-23). Wykazano, ze te sktadniki od-
zZywcze sa szczegolnie wazne we wspieraniu obrony
przeciwwirusowej 1 przeciwbakteryjnej organizmu
oraz w lagodzeniu zakazenia i zmniejszaniu ryzyka
ciezkiego przebiegu zwyktych (niecovidowych) za-
kazen drog oddechowych (12, 19, 24-29). Na tej pod-
stawie mozna przewidywac ich korzystny wpltyw na
przebieg zakazenia SARS-CoV-2, a trwajace badania
kliniczne pomoga wyjasni¢ rol¢ sktadnikow odzyw-
czych we wspomaganiu leczenia zakazenia wirusem
SARS-CoV-2 (19, 30). Gtownym zrodtem sktadnikow
mineralnych, witamin oraz nienasyconych kwasow
thuszczowych, wspomagajacych funkcjonowanie ukta-
du odpornosciowego, sa m.in. ryby oraz petnoziarniste
produkty zbozowe. Analiza przeprowadzona w niniej-
szym badaniu wykazala, iz w okresie COVID-19 od-
setek kobiet spozywajacych pieczywo razowe zmniej-
szyl si¢ 0 3,4%, a odsetek mezczyzn o 8,4%. Chociaz
w okresie COVID-19 zwigkszyt si¢ odsetek oséb spo-
zywajacych ryby 2-3 razy w tygodniu, to jednak te
osoby stanowity zaledwie 12,7% badanych. Natomiast
28,4% kobiet w ogoble nie spozywalo ryb, a 62,3% spo-
zywalo je raz na miesiac.

W regulacji funkcji uktadu odpornosciowego waz-
ng role odgrywaja takze bakterie i inne mikroorga-
nizmy obecne w jelicie grubym cztowieka (tzw. mi-
krobiota jelitowa). Obecno$¢ duzej ilo$ci mikroorga-
nizméw probiotycznych (np. Bifidobacterium, Lacto-
bacillus) korzystnie wptywa na wiele funkcji w jelicie
i calym organizmie, m.in. przez tworzenie fizycznej
i chemicznej bariery chroniacej jelito grube przed za-
siedleniem przez drobnoustroje chorobotworcze oraz
prawdopodobne wzmocnienie odpornosci wrodzonej
organizmu (19, 31, 32). Dieta jest jednym z najwazniej-
szych czynnikow decydujgcych o sktadzie mikrobioty
jelitowej. Korzystny sktad mikrobioty jelitowej maja
osoby spozywajace wiecej zywnosci pochodzenia
ro§linnego, w tym regularnie spozywajace zywnos¢
prebiotyczng zawierajacg krotkotancuchowe oligo-
sacharydy (np. cebule, czosnek, rosliny straczkowe,
petnoziarniste produkty zbozowe z owsa lub pszeni-
cy) oraz zywno$¢ fermentowang zawierajaca bakterie
fermentacji mlekowej (np. jogurt, kefir, mleko acido-
filne, kiszone warzywa) (19, 31, 33, 34). U os6b do-
rostych potwierdzono ostatnio w dwoch przegladach
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demonstrated in patients who suffered a severe course
of a SARS-CoV-2 infection. However, as shown in this
study, the consumption of fermented dairy beverages
that constitute a source of live bacterial cultures,
such as Lactobacillus bulgaricus and Streptococcus
thermophilus, was low both before the pandemic
(0.67 glasses/day) and during the COVID-19 period
(0.75 glasses/day), while 4.3% consumed less of these
products during the COVID-19 period.

Adequate hydration is also important for
maintaining health. Drinking at least 8-10 glasses of
unsweetened beverages, preferably water and weak
infusions of fruit and herbal teas, is recommended.
Alcohol, on the other hand, should be avoided because
it impairs the functioning of the nervous system and the
immune system response to an infection. This study
showed insufficient total fluid intake and insufficient
water intake or no water intake in some respondents.
Alcohol consumption did not increase during the
COVID-19 period, but about 36% men and women
consumed alcohol once a week, while 23.5% men and
14.2% women consumed alcohol every day. Alcohol
consumption, especially in people who are overweight
or obese, have cardiovascular disease or diabetes,
increases the likelihood of severe COVID-19. Alcohol
may also decrease the effectiveness or intensify the
effects and toxicity of certain medications. Alcoholic
beverages should not be consumed as part of the
prevention or treatment of COVID-19 (4).

CONCLUSIONS

During the lockdown period in 2020, approximately
'/, of the study subjects made lifestyle and dietary
changes. Most of the changes observed were
unfavourable: decreased physical activity, decreased
sleep hours, decreased consumption of vegetables,
fruit, fish and fluids, with excessive intake of salt and
sugar. The percentage of respondents eating more than
five meals a day increased, which could cause weight
gain.

Both the lifestyle and diet of the study subjects
need to be modified, therefore continuous education
of the society is necessary. If those changes become
permanent, this may have a negative impact on the
prevention of chronic diseases and COVID-19-related
complications.
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